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Methodology for rational determination of ultimate pit limits
for monometallic and polymetallic mines managed by TKV

Le Duc Phuong *, Do Ngoc Hoan 2, Phi Trung Kien3
I Vietnam Institute of Creative Science and Technology
2 Hanoi University of Mining and Geology, Hanoi, Vietnam

3 Vinacomin Industry Investment Consulting Joint Stock Company, Hanoi, Vietnam

ABSTRACT

The rational determination of the ultimate pit limit (UPL) plays a pivotal role in optimizing the
economic, technical, and environmental efficiency of open-pit mining operations. For mono- and
polymetallic ore mines under the management of the Vietnam National Coal and Mineral Industries
Group (TKV), the geological complexity, mineral distribution characteristics, and post-mining land
use planning highlight the urgent need for a systematic and adaptive method to define the UPL. In
cases where the pit will not transition to underground mining after open-pit operations cease, the
UPL should be determined by incorporating a normative profit margin into the stripping ratio limit
and calculating it based on the final product, applying the equality Kgh = Ko + Ksx along with
graphical methods. Conversely, for pits intended to continue with underground mining, the use of the
"Equal Profit” criterion is considered more objective and appropriate than the "Equal Cost" criterion.
This paper proposes a set of recommendations to improve the UPL determination procedure for ore
mines managed by TKV, contributing to enhanced resource utilization, investment efficiency, and
sustainable development of both mono- and polymetallic open-pit mines.

Keywords:
Open-pit mining; Mono- and polymetallic ore; Equal profit criterion; Ultimate pit limit.
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Phwong phap xac dinh bién gi¢i két thuc khai thac 16 thién
hop ly cho cac mo quang don va da khoang thudc TKV

Lé birc Phwong %, D6 Ngoc Hoan?, Phi Trung Kién3

I Vién Khoa hoc Cong nghé Sang tao Viét Nam, Ha Noi, Viét Nam

2 Trwomg Pai hoc M - Pia chdt, Ha Néi, Viét Nam

3 Cong ty CP Tw vdn Pau tw Mo va Céng nghiép - Vinacomin, Ha Néi, Viét Nam

TOM TAT

Xdc dinh bién gici két thic khai thac (BGKTKT) hop ly cé vai tro then chét trong viéc téi wu hoa hiéu
qud kinh té ky thudt va moi truong trong khai thdc 16 thién. Poi vdi cdc mé qudng don va da khodng
do Tap doan Céng nghiép Than - Khodng san Viét Nam (TKV) quan Iy ¢o sw da dang vé cdu tric dia
chdt, dac diém phdn bd khodng san va quy hoach str dung dat, diéu nay dat ra nhu cdu cdp thiét vé
mot phwong phdp xdc dinh BGKTKT mang tinh hé thong va thich trng cao. Trong truwomg hop khai
truomg sau khi két thiic khai thdc 16 thién khdng tiép tuc khai thdc bang hdm Io, cdn duwa loi nhudn
dinh mikc vao hé s6 boc gici han va tinh cho san phdm cuéi cing, st dung dang thire Kgn = Ko + Ksx va
phuong phdp do thi dé xdc dinh bién giéi khai trwong. Con doi voi truomg hop khai truong sau khi
két thiic khai thdc 16 thién tiép tuc khai thdc hdm lo can st dung tiéu chi "Dang loi nhudn" thay thé
cho "Pang gid thanh" la khdch quan va phi hop nhdt. Bai bdo dé xudt mot s6 kién nghi nhdm hodn
thién quy trinh xdc dinh BGKTKT cho cdc mo quang thudc TKV, gép phdn nang cao hiéu qua st dung
tai nguyén, dam bdo hiéu qud ddu tw va hwéng téi phdt trién bén vieng cho cdc mé quang don va da
khodng 10 thién cua TKV.

Tir khéa: Khai thac 19 thién; quang don va da khoang; Dang loi nhudn; Bién gioi mo.

1. M¢ dau

Hién nay TKV ¢6 mo quing goc don khodng 1a mo sat Na Rua, tinh Cao Bang va cac mo
quédng goc da khoang la mo Pong Sin Quyén va mé dong Ta Phoi déu ¢ tinh Lao Cai. Qua viéc
nghién ctru phuwong phap xac dinh bién gi¢i két thic khai thac ctia cdc mo nay cho thiy:

- Cac dw an déu xac dinh bién gi¢i mo theo nguyén tac ki < ke, riéng du an diéu chinh
khai thac m& rong va nang cong sudt khu mo - tuyén dong Sin Quyén kém theo nguyén tac
kbg < kgn. D€ tan thu téi da tai nguyén bang phwong phap KTLT, str dung nguyén tic kw < kgn
khi khong c6 khoi lwong dat boc xady dung co ban (XDCB) la chap nhan dwoc. Tuy nhién, kém
theo nguyén tac kg < ken 12 khong hop ly.
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- Vé phuong phap, cdc du an xay dung tir 2+3 phuwong an veé bién gi¢i mo, sau do chon
phwong an c6 hé s6 boc kb va kng nhé hon va gan hé s6 boc gioi han kgn nhat. Phuong phap nay
c6 do chinh xac khong cao va chi ton tai trong cac duw an do cac don vi tw van thuc hién ma
khong ton tai trong bat ctr mét tai liéu ndo & trong va ngoai nwrdc. Ngoai ra, cac dy an déu xac
dinh gi¢i han chuyén tir cong tdc KTLT sang KTHL theo tiéu chi “Gia thanh 10 thién” bang “Gia
thanh hdm 10” 1a khong hop ly.

- Chinh pht giao mé cho TKV quan ly, khai thac, tuyén, luyén, tiéu thu san phdm va thu
loi nhuan vé TKV. Pong thdi TKV phan b6 dinh mie san xudt va yéu cau tat ca cac doanh nghiép
phai dam bao luén ludn co 1ai trong sudt thoi ky hoat dong, trir thoi ky XDCB. Tuy nhién, viéc
xac dinh hé s6 boc gidi han chi d6i vai cong tac khai thac va tuyén quang ma chua tinh dén
cong tac luyén ra san pham cudi cing. Piéu nay da 1am thu hep bién gi¢i mo 19 thién, gay ton
that va lang phi tai nguyén khong tai tao.

Chinh vi vay, can phai nghién c(ru hoan thién phwong phap xac dinh bién gi¢i mo 16 thién
hop 1y cho cdc mo6 quang goc don va da khodng clia TKV.

2. Phwong phap xac dinh bién gi¢i mo 16 thién khi khong tiép tuc khai thac ham lo

2.1. Hé s6 boc gioi han

Viéc xac dinh bién gi¢i mo 16 thién khi khai thac mé da khoang hién nay song hanh hai
quan diém:

1) Chinh xac héa hé s6 béc gi¢i han va sir dung cic nguyén tac da biétvé xac dinh bién gioi
mo ap dung cho mé don khoang;

2) Str dung khai niém méi - hé s6 khai thac gi¢i han va cac nguyén tic méivé xacdinhbién
gi&i mo 10 thién.

Pé thuan loi va phu hop véi cac phurrong phép xac dinh trong cac dw an va trong thuc té san
Xudt tlr trurdre téi nay, ta strdung quan diém thir nhat. Tiic 1a chinh xac hoa hé s6 boc giéi han va
str dung cac nguyén tac da biét vé xac dinh bién giéi md ap dung cho moé don khoang.

Trong truorng hop ndy, ta st dung cong thire xac dinh hé s6 boc gidi han tinh téi san pham
cudi ciing do GS. Tran Manh Xuén [1, 8] dé xudt. Tuy nhién, cin bo sung cac chi phi khac nhu: thué
va phi bdo vé mdi truomg trong cac khau khai thac, tuyén, luyén; chi phi gidi phong mit bang;
thué tai nguyén; chi phi cdp quyén khai thac; phi tai liéu tham do; chi phi mé mo va xay dung
co s& ha tAng tinh truc ti€p cho quang; chi phi déng cra mo; v.v...

Ngoai ra, dé ting d6 chinh xac hon, ta dwa chi tiéu dinh mirc loi nhuan vao cong thirc
xac dinh hé s boc giéi han va chon ddu bing (=) trong nguyén tic dwoc st dung.

Khi dé céng thirc xac dinh hé s6 boc gi¢i han kgh doi véi khoang sang quang da khoang
chi c6 thé tién hanh KTLT vi phia dwéi khong con du trir lwong dé dau tw KTHL nhw sau:

n " ~ k
3 @100 r)ep, _“{a PO A3 1 (G + O+ (}
£, = q 10076, - T |, m3/t 1)

Trong d6 ai - ham lwong kim loai thi i trong quing dia chat, %; ri - hé s6 1am ngheo
quang khi khai thac, %; i - mirc thu hoach kim loai tong quat gom ca tuyén va luyén thi i,
%:; pi - gia ban kim loai thit i, d/t; 8 - ham lwong kim loai thit i trong san pham cudi cung, %;
| -dinh mtcloi nhuan, %; a - gia thanh khai thac va van tai 1 tdn quang nguyén khai tir mo
dén xwong tuyén, d/t; Cr - gid thanh tuyén 1 tan quang nguyén khai bao gom ca chi phi thai
quang dudi, d/t; yx - sudt thu hoi quang tinh thi i tir quang nguyén khai; Cii - chi philuyén 1
tin quing tinh thit i, d/t; Cv - chi phi van tdi 1 tin quang tinh thi i tir xwéng tuyén dén nha
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may luyén, d/t; Co - cac loai phi va 1é phi, d/t; b - chi phi boc 1 m3 dat da, d/m3; n - s6 loai
quang va kim loai c6 trong mo; k - s6 kim loai dwoc luyén.
Khi n =k =1 thi tré vé treong hop mo don khoang, tirc 1a:
a(l@T':)gp(lfl%[(w(',+y((‘,+C\)+C,] )
k, = 10070 , m3/t (2)
* b

bé lam ro tinh wu viét ciia viéc tinh kgh dén san pham cudi cung so véi truedng hop chi
tinh t&i cong doan tuyén, nhom nghién ciru da tinh toan trong diéu kién mé dong Ta Phoi cho
thdy, khi dinh mirc loi nhuén thay déi tir 3+10%, kgn tinh dén san pham cudi cing lén gap tir
2,17+2,29 lan so vai treong hop chi tinh téi cong doan tuyén.

2.2. Nguyén tac xdc dinh

D6 chinh xac cao dat dwoc khi dp dung nguyén tac keh = Ko + ke clia GS. Al Arxenchev ma
theo d6 da dwoc ap dung rong rai nhét ca trong thue té san xudt ciing nhu trong nghién ctru khoa
hoc trén thé gidi. Dac biét, day 1a nguyén tac chung cua tat ca cic nguyén tic truyén thong da
dwoc dé xudt. Noi cach khéc, cac nguyén tac khac chi 1a trweong hop riéng ctia nguyén tic nay. Voi
nguyén tac nay dam bao cong tic ma 16 thién co gia thanh khoang san thuce té trong toan b thoi
gian khai thac mo khong vuot gia thanh cho phép [2, 4]. Co sé khoa hoc clia nguyén tic nay nhu
sau:

bé cong tac mo c6 hiéu qua, can phai ddm bao sao cho gia thanh khoang san thuc té
trong tat ca cac thoi ky cong tic mo khong vuot gia thanh cho phép Cep, ¢6 nghia la:

Cpza+ b[kﬂ 4 ksx)

Trongdoa - gid thanh khai thac khoang san khong bao gom cong tac boc dat da va khiu
hao XDCB, dong/tan; b - gia thanh boc dat da trong giai doan san xuat binh thwong, dong/m3;
ko - hé s6 boc ban dau 1a ty 1é gitra khai lwong dat da XDCB va tong triv lwong khoang san khai
thac dwoc trong bién gidi mo, m?/tan; ksx - hé s6 boc san xuat, tinh trung binh theo cac thoi ky
cong tac mo, m3/tan.

Tw do ta co:

C, —a
= :k!‘ +/\.\V

Ve trdi cua cong thirc trén la hé s6 boc gi¢i han.
Nhu vy, diéu kién co ban pht hop kinh té cong tac mo 16 thién la:
keh = ko + ks (3)

biéu kién nay twong (rng v&i cong tic moé ma ¢ d6 gia thanh thuc té trong san xudt
khong
bao gior virot gia thanh cho phép.

Ta thue hién mot s6 bién doi cong thire (3).

B&ivik = A(kw - Ko), trong do A - hé sé khong dong déu cliia cong tac boc dat da nén
khi k'o X k() ta co:

ken 2 Akio- ko( - 1)
Pwa vao hé sé:

k Vb
o Y0 4
Vb (4)

Khi do: ken = ko[ - (- 1)] (5)
Tirc 1a gitra kgnh va ki c6 moi lién hé nhat dinh.
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Truong hop khéi lwong cong tic XDCB mo khong dang ké va co thé bé qua (ko = 0),

khi d6 p=0 va ta co:
kgh > Ak (6)

V& phai cia bat dang thirc (6) 1a hé sd boc san xuat trung binh ciia mot thoi ky cong
tic mo. Néu hé s6 nay khong trung binh ta nhan dwoc nguyén tac kgn > ke theo dé xudt cua
Vién sy V.V. Rjevxki.

Truwong hop khai thac cac khoang
sang c6 dang via d6c thodi, khi mét trong
cac bormo két thiic bam tru via, cling nhw
& cac via doc dirng va thiang dirng khi mé
via bang cac hao tam th&i bam véch via
o thé tao ra cac diéu kién nhu & hinh 1
(cac bor cong tac bén vach va tru dong
thoi dat dén bién gidi cudi cung trén bé

mat), gia tri hé s6 boc “thoi gian” cwc dai | - 1f
tré thanh bang hé s6 boc bién gidi, co A
nghia la (hinh 1): Hinh 1. Sor do trwong hop khi ke = kig
AV AV
k=222 g
AP AP y

Trong truwomg hop nay, nguyén tac (3) Hy. m
tré thanh nguyén tac Kgh 2 Kbg.

Néu lap duoc lich biéu cong tic mo sao 250
cho mad trong ca mot thoi Ky o thé lam viéc véi
hé s6 boc san xuat trung binh (ki - ko), co

1

nghia 1a khi hé s6 khéng dong déu cua cong tic =
boc dat d’é ) = 1 thi nguyén tic (3) tré thanh 150l
nguyén tic ken = k. Nguyén tic nady cé thé
hoan toan phu hop ngay ca trong truong hop .
théi gian san xudt mo rat ngan.

Pé lam ro sw khac nhau trong két qua sol

tinh toan do sau két thic mé 16 thién theo cac
nguyén tac khic nhau, GS. Al. Arxenchev da S
dwara tinh toan so sanh. 010 20 30 40 50 M, m
bé don gian, tac gia tinh gia thanh béc  Hinh 2. Sw phu thuéc ctia chiéu sdu Hx

dat da phu, da goc bén vach va tru thin quang  vao chiéu day thdn qudng M theo cdc
giong nhau. Tac gia da khao sat sw phu thudc nguyén tdc: 1 - kgn > kes; 2 - kgh 2 ko + ksy;
cua do sau 3 - kgh 2 ke 4 - kgh 2 kbg.

ket thic ma 16 thién Hk vao chiéu day than quang M véi so liéu ban dau nhw sau: ho = 10 m, y

= 40°; 8 = 60°, ¢ = 15 kgn = 6 m3/m3. Két qua tinh toan theo tat ca cic nguyén tac da xem xét

vathanh lap d6 thi dwoc thé hién & hinh 2.

Cac két qua trén cho thay viéc tinh todn dwa trén cac nguyén tac ken = Kbg va kgh = ke trong
phan 1ém cac truong hop (véi gia tri ho khong 1om) cho gia tri do sau két thic mao 16 thién giam
dang ké [5, 10].

Vi diéu d6 ma gia thanh khoang san & mo thiét ké thap hay kha nang khai thac bang
phwong phap 16 thién khéng dwgc sit dung hoan toan. Trong trwong hep chiéu day 1op pht
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ho dang ké, viéc tinh todn theo cac nguyén tac nay c6 thé dan dén két qua hoan toan khong
thé chip nhén dwoc. Khi d6 gia thanh khoangsan thuc té c6 thé vwrot gid thanh cho phép, bai
vi cdc nguyén tac nay khong ké dén chiéu day 1¢p dat d4 phti ndm phia trén.

T két qua tinh toan con cho thiy, tai sao nguyén tac kgn = kug trong mot thoi gian dai
dap ng cac nha thiét ké, mac du khong chinh xac, trong phin 1om cac trueomg hop cho gia tri
do sau két thiic mo 19 thién bi thu hep kha nhiéu. Vi vdy ma mo co gia thanh khoang san nho
hon so véi gia thanh cho phép. Piéu nay giai thich wu diém cong tac 16 thién so véi ham 1o ma
khong phai do sw khéng chinh xac ctia cadc nguyén tic tinh todn xac dinh bién gi¢i md. Ngoai
ra, viéc tién hanh khai thac vdi kg, tire 12 khai thac véi goc b cong tac bang goc bor két thic
chi phu hop khi khai thac tht cong ma khong pht hop véi viée ap dung day chuyén dong b
thiét bi hién dai trén mo 16 thién.

Khi khai thac cac khoang san dang via cdm déc, tinh toan theo nguyén tic kgn = ko ludn
cho gia tri do sdu két thiic mo 10 thién tang, tiec la kha nang KTLT dwoc tang 1én t6i da.

Khi tinh toan theo nguyén tic (3), gia thanh khodng san thuc té khong bao gior vurot gia
thanh cho phép. Vi vay bién gi¢i mo 10 thién co do tin cay cao hon.

Nhuw vay, dé xac dinh bién gidi két thiic mé 16 thién trong diéu kién cic mo quang cia
TKV khi phia dwéi khong con tién hanh KTHL va phu hop véi Luat Dia chat va Khoang san
2024 (dam bao hiéu qua kinh té-xa hoi, moi trirong va tan thu toi da tai nguyén trong long dat),
dong thoi co do chinh xac cao nhat vai viéc dwa loi nhudn vao hé sé boc gidi han, ta can ap
dung theo nguyén tac véi dang thire kgh = ko + ksy, trong do kex 1a hé s6 boc sén xudt giai doan
16m nhat cua cac giai doan khai thac va thuc hién theo phwong phap do thi nhu sau:

Chon mét s phwong an bién gii mo dw kién, D6i vai moi phwong an, trén co sé vi tri
md via, hwong phat trién cong trinh va trinh tw khai thac da xac dinh, cac thong sé cua hé thong
khai thac (HTKT) da tinh toan, tién hanh khdo sat khoi lwong dat boc (V) va quang khai thac
(Q) theo dot xudng siu. Sau do xay dwng biéu do ché do cong tac (CPCT) V = f(Q) vdi goc by
cOng tic @ = Qmax. MOi phwong an bién gidi mo xay dung 1 biéu do6 CBCT mo V = f(Q) twong
trng. Trén biéu do V = f(Q) taxdc dinh dwoc hé s6 boc ban dau ke va hé s béc san xuat ke 1om
nhat cua giai doan khai thac.

Truomg hop vi tri mé via, hwéng phat trién cong trinh va trinh tw khai thac mé chuwa
dwoc xac dinh, ta cAn khdo sat khéi lwong van tai dat da tinh bang tkm (M) va tong kim loai
nguyén khai quy déi (K) theo dot xuéng sau ctia cac phwong an du kién réi xay dung biéu do
CDCT mo M = f(K) ctia cac phwong an c¢6 vi trima via, hwdng phat trién cong trinh va trinh tu
khai thac khac nhau dé lwa chon.

Trén co s& ko va ks clia cac phwong an k
du kién, ta vé hé truc toa do véi truc tung la ™4
gia tri ctia hé s6 boc, truc hoanh la chiéu sau .
ctiamé. 'ng véi bién gi¢ri két thic (chiéu sau)
cua cac phwong an duw kién dwa cac két qua 10
tinh toan ko + Kksx 1én do thi. Hoanh do diém
gdp nhau cta 2 dwong biéu dién ko + ke =f(H) 9
va kgn = const xac dinh bién gi¢i két thic
(chiéu sau) ctia mo 16 thién (xem hinh 3).

8

Tt két qua nghién ctru & trén cho 200 250 300 350 400 Hom
phép st dung nguyén tic Kwep = ki d€ xadc  Hinh 3. Biéu do xdc dinh bién gidi két thiic
dinh bién gi¢i két thiic mo 16 thién. mé 16 thién theo nguyén tdac keh = ko + ks
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Trwdrc hét ta xac dinh hé so boc trung binh cho phép theo cong thirc:

A’M km \

Ko =72 u(A—1) »m/t A - /

Khi hé s6 khong dong déu cua 7
C()ng tac boc dat da i = 1 thi klhcp = kgh. ,&@ ~

Sau d6 tinh toan va vé lén do thi | w7
duwong bi€u dién hé sé boc trung binh phu ,«/
thudc vao chiéu sau ctia mo kw = f(H). i—/

Hoanh d6 cia diém giao nhau ctia He H.m
nhanh ra cia dwong ko = f(H) va dwomg  Hinh 4. Biéu db xdc dinh bién gici két thiic mé 16
kibep xac dinh bién gidi két thiic (chiéu siu) thién theo nguyén tdc kevep = ke

can tim ctia mo (xem hinh 4).
Chinh xac hon, hé s6 boc trung binh cho phép ke cling thay doi theo chiéu sau, vi
trong biéu thirc tinh Kwep c6 cac tham so:

pete 0
ky V&7 0-0,
cting thay doi do tri s6 Q (trir lwong quang nguyén khai quy déi trong bién gidi khai truong,
Qo - trir lwgong quang nguyén khai quy doi khai thac dwoc trong thoi ky XDCB) va kw thay déi
theo do sdu. Tuy nhién, hé s bdc trung binh cho phép kuwcp thay déi khdng dang ké khi pva
thay d6i, sai s6 d6 nam trong pham vi cho phép nén Kibep c6 thé coi la mét hing sé.

Nhuw vay, khi xac dinh bién gidi két thic mo 16 thién theo phwong phap d6 thi ma vi tri
md& via, hwong phat trién cong trinh va trinh ty khai thac moé da dwoc xac dinh 1a hop ly thi
can phai thuc hién theo cac bwdc nhw sau:

1. Dw kién mdt s6 phwong an c6 bién giéi mo khac nhau trén mat cat dia chat.

2. Trén co s¢ tinh chat co ly cia dat d4, cu tao dia chat va dia chit thiy van cia khoang
sang, chiéu cao bor mo ctia phwong an dy kién, xac dinh géc nghiéng ber két thic theo diéu kién
on dinh (Bd4) (chon so'bd, tinh kiém tra va diéu chinh néu can).

3.Kiém tra goc nghiéng bor két thic theo diéu kién bo tri cac tuyén dwdrng van chuyén
va hé thong muong ranh thoat nwéc trén cac ting két thuc tuy thudc vao so dé6 mé via da
chon (Bvc). Trwong hop khéng thdéa man thi phai diéu chinh cho géc bor két thic khu vuc bé
tri tuyén dwong van chuyén va hé théng mwong ranh thoat nwéc giam xudng cho phu hop.

4. Xac dinh vi tri d6 thai, duw kién cung do van tai dit da va xac dinh so b hé sb boc
gi&i han kgh hodc dw kién kgn theo mo c6 diéu kién twong tu.

5. Trén co s& cic phwong an dw Kién trén mit cit, xac dinh trén binh do, thiét ké va
tinh toan xac dinh hé s6 boc trung binh kut theo cac phwong an.

6. Khao sat khoi lwong mo:

- Trwdrng hop vi tri mo via, hwéng phat trién cong trinh va trinh tw khai thac mo da
dwocxac dinh: Trén co s& cac thong s6 cia HTKT da tinh toan, ti€n hanh khao sat khéi lwong
dat da boc V, trir lwgng quang nguyén khai quy déi Q theo dot xudng sau cia cac phwong an
bién gidi mo du kién.

-Trwong hop vi tri mo via, hwong phét trién cong trinh mo va trinh tw khai thac chwa
duoc xac dinh: Trén co sé cac thong s6 ctia HTKT va vi tri do thai dat da da chon, tién hanh
khao sat khoi lwong dat da boc V, trir lvong quang Q va tong kim loai nguyén khai K quy doi,
cung do van tai dat da La theo dot xudng siu cua cac phwong an vi tri mé via, hwdng phat
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trién cong trinh mo va trinh tw khai thac khac nhau va xay dung biéu d6 CDCT mo theo khdi
Iwong van tai tinh bang tkm M = f(K) v&i ¢ = @max clia cac phwong an da khao sat dé lya chon
phuwong an 6 vi tri mé via, hwéng phat trién cong trinh va trinh tu khai thac mo hop ly.

7. Xay dung va phan tich biéu do CDCT mo V = f(Q) v&i ¢ = @max d€ xac dinh hé s6 boc
ban dau ko va hé s6 boc san xudt ks (tinh theo giai doan lén nhét) theo cac phwong an bién
gidi mo da du kién.

8. Tinh todn xac dinh hé s6 boc gidi han kgh.

9. Xay dung biéu do xac dinh bién gi¢i két thiic mo 16 thién theo nguyén tic kgh = ko +
ksx. Trirdng hop khi A = 1, tirc 1a khong ¢ dat boc XDCB ta tinh hé s6 boc trung binh cua cac
phwong an du kién va hé s6 boc trung binh cho phép roi xdy dwng biéu do xac dinh bién gioi
két thiic mé 16 thién theo nguyén tac Kevep = ki [7, 9].

Phwong phép nay c6 d6 chinh xac cao, khoa hoc va stt dung thuan loi cho nhitng nguoi
lam cong tac thiét ké mo.

Ngoai ra, do tac dong cta yéu t6 thoi gian va tién bo khoa hoc cong nghé doi véi cac
chi tiéu kinh té, dé tin cdy cua tai nguyén phén sau chwa cao, gid ban san pham trén thi trwong
c6 xu hwong tang dan nhung khong on dinh, nén viéc xac dinh bién gi¢i mo hoply cho nhirng
mo 16 thién co trit lwong 16m va thoi gian ton tai lau sé thiéu chinh xac. Vi vay, doi voi nhimng
mo 16 thién nay ta cn xac dinh ca bién gi¢i trién vong vai hé so boc gidi han khong co loi
nhuan hoac lgi nhuan am.

3. Phwong phap xac dinh bién giéi mo 16 thién khi tiép tuc khai thac ham lo

Gi¢i han chuyén tir cong tac KTLT sang KTHL khi gia thanh 16 thién bang gia thanh ham
16 chi hop 1y khi ty 18 ton that valam ngheéo cta 2 phuong phap giong nhau. Tuy nhién, ty [é ton
that va lJam nghéo cta 2 phwong phap khong bao gior giong nhau.

Tiéu chi khach quan va hop 1y hon trong so sanh phwong phap KTLT va KTHL la dang
loinhuan 2, 3, 6]. Tirc 1a bién gii KTLT dén khi khai thac mot khoi trir lwong khodng san thi
loinhuan ctia 2 phwong phap 16 thién va ham 10 1a nhw nhau. Co s¢ khoa hoc ctia tiéu chi nay
nhu sau:

Khi khai thac khéi lwong Q (m?3) thudc trit lwong khodng san bang phuwong phap ham
10, trit lwong khodng san nguyén khai quy doi la:

0, = M =10A,,. tan (7)
= P

Trong d6: nui va phi- hé s6 tdn that va lam ngheo khoang san khi khai thac ham lo;

Ani - hé s6 chuyén doi tir triv lwong dia chat sang triv lwgng nguyén khai quy déi trong
KTHL;

y - ty trong khoang san, tan/m?.

Trir lwong lwong khoang san nguyén khai quy doi khai thac dwgc bang phwong phap
16 thién 1a:

0= o =-n,) _ JOA,. tan (8)
I=p
Trong do: nic va pic - hé s6 ton that va lam ngheo khoang san khi khai thacl0 thién;

Al - hé s6 chuyén doi tir trir lwong dia chat sang trir lwgng nguyén khai quy doi trong
KTLT.

Gia thanh khodng san sau khi ché bién tir khoang san dwoc KTLT:

Gi= Qu(a+di) + Vbb + kebQu, dong (9)
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Va tir khoang san dwoc khai thac him lo:
Ghi = Qu(Cri+dn), dong (10)

Trong dé: dic va dni - gia thanh van chuyén va ché bién khoang san, twong trng trong
KTLT va KTHL, dong/tan;

a - gia thanh khai thac riéng khoang san 16 thién, dong/tan;

Vb - khoi lwgng dat da boc, m3;

b - gia thanh bdc dat da, déng/m3;

ko -~ hé s6 boc ban dau, quy doi theo gia ctia hé s6 boc san xuit, m3/tan.

Gia kim loai trong tinh quang tir quang KTLT:

Pic = QuiZieeiar(1 - p'ie) (11)
Va tir quang KTHL:
Phi = QuiZnighiot (1 - p'ni) (12)
Trong dé p'it va p'ni - hé s6 lam nghéo quang, twong &ng KTLT va KTHL:
,a-a'
A (13)

o - ham lwong theo trong lwong thanh phan cé ich trong quing dau; o’ - ham lwong
trong quang san pham; e va en - thuc thu kim loai trong tinh quéng tir quing twong trng
KTLT va KTHL; Zitva Zn - gid ban budn kim loai trong tinh quing, twong tng KTLT va KTHL,
dong/tan.

Trong két qua tiéu thu sé nhan duwoc loi nhuan. Trong treong hop chung KTLT c thé 14y,
néu loi nhuén tir KTLT bang hoac 16m hon loi nhuan tir KTHL:

It - Git = Pni - Gnl (14)

Sau khi thay thé va bién déi ta c6:

1
B{[a(l ~ P )g,rZh (a+d, J [a = P )enZy —(Cy +dy, )]}2
VE trai ciia bat dang thirc (15) 1a hé s6 bdc gidi han:

k= %{[a(l —~ )5,,2,, —(a+d, )}— i"’ [a(] = Pu)éuZy —(Cy +dy, )]} (16)

It

kn+k+1""Ah (15)

It It

S6 hang trong ngodc vudng dau tién cua phwong trinh (16) 13 loi nhuén tir KTLT chwa
tinh chi phi béc dat d4 L', con s§ hang trong ngodc vudng thihai 1a loi nhuan tir KTHL 10 L, tiec
la hé s6 boc gioi han d6i véri khai trudomg 16 thién khi phia dwéi con tiép tuc KTHL dwoc xac dinh
bé&i cong thirc:

k =1(L' _éh_fﬁi) m3/t (17)
gh b It )

It

4. Két ludn va kién nghi

Tir két qua nghién ctru & trén, cho phép dwa ra cac két luan va ki€én nghi co ban sau:

- Phwong phap xac dinh bién gidi két thuc khai thac cia cac mé quing géc don va da
khoangld thién thugc TKV hién dang dwoc stt dung la chwa hop 1y, c6 d6 chinh xac khong cao
va lam thu hep bién gi¢i khai thac ma 16 thién.

- Doi voi khai trwong sau khi két thiic KTLT khong tiép tuc KTHL can dwa chi tiéu loi
nhuan dinh mirc vao hé s6 boc gi¢i han va tinh cho san phdm cudi cling, st dung ding thirc
kgh = ko + ksx hodc kgh = kot (khi khong c6 khéi lwgng XDCB) va phwong phap do thi dé xac
dinh bién gi¢i khai trwong 16 thién la chinh xac, khoa hoc va thuan loi nhat.
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- B6i vai khai treeomg sau khi két thic KTLT tiép tuc KTHL can st dung tiéu chi “Ddng
loi nhuan” thay thé cho “Pdng gia thanh” la khach quan, chinh xac va phu hop nhat khi xac
dinh ranh gié¢i chuyén tir KTLT sang KTHL.

- Viéc str dung phuwong phap trén dé xac dinh bién gi¢i két thic KTLT cho cac mo
quang don vada khoang sé tan thu tdi da vé tai nguyén, giam thiéu 6 nhiém moi trwedmg, dam
bao doanh nghiép luén co 1ai trong qua trinh khai thic, gop phan dem lai hiéu qua kinh té cao
nhat va phat trién bén virng.

- Kinh dé nghilanh dao TKV chi dao cac don vi tw van ap dung két qua nghién ctru trén
cho viéc lap du an dau tw KTLT cac mo quang don va da khoang, va nghién ctru ap dung cho
viéc xac dinh bién gidi két thac khai thac cho ca cac mo than 16 thién.

Loi cdm on: Nhom tac gia xin chan thanh cdm on Tap doan Cong nghiép Than - Khoang san
Viét Nam (TKV) da tao diéu kién va cung cép cac tai liéu can thiét trong qua trinh nghién ctru.
Dacbiét, chiing toi xin giti 1oi cdm on dén cac don vitruc thudc TKV: mo sat Na Rua (tinh Cao
Bang), mé dong Sin Quyén va mo dong Ta Phoi (tinh Lao Cai) da ho tro s6 liéu thuc té va
thong tin ky thuat quy bau, gép phan quan trong vao viéc hoan thanh bai bao nay.

Ddng gop cua cdc tac gia: TS. Lé Dlrc Phuong: Dé xuat y twdng nghién ciry, viét phan co s&
Iy thuyét va phuong phap nghién ciru, thue hién tinh toan. TS. D6 Ngoc Hoan xir 1y s6 liéuy,
viét phan két qua va thao luén, chinh sira ban thao cudi cung va Ths. Phi Trung Kién da Thu
thap, phan tich dir liéu.
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