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CO TiNH TOI ANH HUGNG CUA |
v€U TG THOI GIAN VA TIEN BO K¥ THUAT
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ThS. BANG VAN SON - Trirong DHCN Quang Ninh

1. Téng quan

Xac dinh do sau gi&i han hay chiéu sau két thic
khai thac mé 16 thién, tlr d6 xac dinh bién giéi md
khai thac 16 thién trén méat dat nhdm muc dich: (i)
Gidp cho viéc quy hoach téng dé mat bang, bé tri
cac cong trinh céng nghiép, dan dung, giao théng
mao... mbt cach hop Iy va kinh té nhat; (ii) Giup cho
viéc xac dinh khéi lwong dat da boc va khéi lwong
quang khai thac dwgc trong bién gi¢i mé mét cach
chinh xac, tir d6 xac dinh hé s6 béc trung binh
trong suot thoi gian tén tai mé, lam co s& dé diéu

hoa hé sé boc dat da trong tleng giai doan khai thac,

dam bao cho mé khai thac luén dwoc dn dinh. Viéc
xac dinh d6 sau két thac khai thac mé 16 thien mét
cach hop Iy con tao diéu kién thuan loi cho viéc
thiét ké va dua triy lwgng quing & phan sau vao
khai thac hadm 16 mét cach ch dong. Trong khai
thac 16 thién viéc xac dinh dé sau két thuc mé dwa
trén nguyén tac so sanh gitta hé sb béc dat ky
thuat va hé sb béc dat gidi han [2].

K hEKbg (1)
Kgn=Kip (2)
KgnzKt (3)

gh>(st+ KO) (4)

Trong do: Kyg- Hé so bo6c bién gigi; Ky, - Hé so boc
trung binh; K;- Hé so béc thoi gian; Ke- He sb béc
san xuat; Ko Hé sb bdc ban dau.

Tuy nhién trong thiét ké khai thac md hién nay,
Kgh ly dé 1am chi tiéu so sanh thwong la mot héng
so tai thoi diém thiét ké. Ta biét rang Kgn dugc xac
dinh thong qua cac chi tiéu kinh té nhw gia ban
buén san pham, chi phi béc dat da, khai thac
quang, chi phi van tai... :

Trong thyrc t& cling véi thoi gian su tién bo cua
khoa hoc ky thut, sy phat trién cla thiét bi, cong
nghé khai thac mé thi ndng suét lao déng ngay moét
tang, chi phi vat tw, nang lwong cho mét don vj sén
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phdm gidm, xu huéng gia ban buén san pham
quang trén thé gidi tang dan toi hé sb béc gidi han
khong phéi la mét hang s6 ma né bién ddi tang theo
thoi gian khai thac. Do vay trong thiét ké khai thac
ma 16 thién viéc xac dinh dé sau két thic mé va cac
chi tiéu kinh té @& so sanh nhuw chi phi boc dat da,
khai thac quang, van tai, chi phi tuyén, gia ban budn
san phdm can tinh dén yéu té thoi gian clng nhu sy
tién bo ky thuat va duoc quy chuyén vé thoi diém
dwa mé vao san xuéat dé tinh toan va danh gia téi wu
cac phwong an thiét ké khai thac mo.

2. Cac chi tiéu kinh té va Kgn €0 tinh t&i yeu
t6 thoi gian

2. 1 Anh hwéng cua hé sé hiéu qua vén va
hé sé ha gia thanh toi céc chi tiéu kinh té

Ta biét rang neu Nha nuéc dau tw vao mot du
an nao do voi von dau tw ban dau la S, (triéu ddng)
vGi hé sé hiéu qua vén dau tw la e thi sau thoi gian
T (nam) tong so von va lai thu duoc la [1]:

1(1+e) triéu dong (5)
Trong do: e - Hé sb hiéu qua vén, déi véi nganh
than e=0,2; khai thac quang e=0,15.

Nhw vay ta thdy rang sau T (nam) thi

Sz >> 84 (6)

Sy tién bod cla ky thuat nén nang suét lao dong
tang dan tdi gia thanh san xuét giam. Anh hwdng
cla yéu tb tién bod k§ thuat ddi voi cac chi tiéu gia
thanh duwoc xac dinh [1]:

Gr=Go.K¢', ddng (7)
Trong d6: Gr- Chi tiéu kinh té tinh cho nam tht T
sap toi.; GD Chi tiéu kinh té & thoi diém danh gia,;
K.- Hé s6 ha gi4 thanh hang nam K.=0,96+0,98: T
- Th&i gian danh gia, nam.

2.2, Xac djnh céac chi tiéu kinh té anh hwéng
béi yéu té thoi gian va tién bé ky thuat

Trong khai thac mé 16 thién cé rat nhiéu cac chi
tiéu kinh té bj &nh hwéng bdi yéu té thoi gian va sw



KHOA HOC VA CONG NGHE M0

tién bo cla khoa hoc va ky thuat nhw: chi tiéu san
lwong mo, gia thanh cho phép khai thac khoang
san cé ich, gi& ban buén sdn pham, chi phi cho
qua trinh béc dat, chi phi cho qua trinh khai thac
quéng. Trong pham vi bai viét chi xac dinh chi phi
boc dat b va chi phi khai thac quang a ¢6 lién quan
true t|ep t&i viec xac dinh Kgn va. chiéu sau khai
thac cudi cung.

2.2.1. Xac dinh chi phi béc dat da

Goi b 1a chi phi béc dat da tai thoi diém T, 1a
thoi gian bt dau dwa md vao san xuét, d/m° thi
sau thoi gian T (nam) chi phi béc dat dugc tinh quy
chuyén vé thoi gian To la:

br=b/[(1+e)"], d/m?®. (8)

Chi phi boc dat bi anh huwdng bdi yéu to thoi
gian va yéu té tién bo ky thuat dwoc quy chuyén vé
thoi diém T, 1a:

bre=(b.Kc)[(1+€)"], d/m”. (9)

2.2.2. Xac djnh chi phi khai thac qudng

Goi a la chi phi khai thac quéng tai thoi diém T,
la thoi gian bat ddu dwa md vao san xuét, d/t. Sau
th&i gian T (nam) chi phi khai thac quang dwoc quy
chuyén vé thoi gian To la:

ar=al[(1+e)"], dit. (10)

Chi phi khai thac quang bi anh hwdng béi yeu to
thoi gian va yéu td tién bod ky thuat quy chuyén vé
thoi diém T, 1a;

a=(a.Kc")[(1+e)"], dt (11)

2.3. Hé s béc giéi han anh hwéng cda yéu
té thoi gian va yéu té tién bd ky thuat

He sb boc gidi han dwoc xac dinh téng quat
thong qua cac chi tleu kinh t& nhw sau [2]:

K'gn=(Gep-a)/b, m %, (12)
Trong do: Ggp- Gia thanh cho phép dé khai thac 16
thién mot loai quang nao dé, d/m®.

Thay céc gia tri a=ak tai cong thiec (11) va
b=bk tai céng thirc (10) vao céng thire (12) ta
dwoc hé so béc gi¢i han anh hwéng cua yéu td
th&i gian va tién bd k¥ thuat nhw sau:

K¢S
{(1e)"
kKL
(1+e)’

: 2.4. So sanh gitra Kg' va Koy’ o
Can clr vao cac cong thire (8), (11) ta thay rang:
a>>arx (14)
b>>ak (13)
Hé s béc gi¢i han bj anh huwdng cua yéu tb
thoi gian va tién bd ky thuat thay ddi theo thoi gian
va lon hon hé sb béc gidi han tinh toan binh
thwong khong ké téi yéu té thoi gian va tien bd ky
thuat la hang sé:

cp

K2, = m°/t. (13)

Kan™>>Kgn'. (16)

Ta coi Gy, 1a hang sb trong sudt thoi gian ton tai
md, trong thuc té Gep cling thay ddi va xu thé 1a
cang ngay sé cang ting do gia ban buén san pham
quang ngay cang tédng. So sanh gitra (12) va (13)
thi th >>th : ghT1<KzghT2<KzghT3: hinh H.2.

S

H.2. S phu thudc ctia hé sé boc gidi han vao
yéu t6 thoi gian va tién bo ky thuét.
3. X4c dinh Hgp, ké t6i anh hwéng cua yéu té
th&i gian T va tien b ky thuét.

3.1. Xéc dinh do sau két thic mé

Trong cac phwong phap xac dinh dé sau két
thic mé hau nhw chuwa ké t&¢i anh hwéng cla yéu
té thoi gian dén két qua hoat dong kinh té cla
doanh nghiép mé. Viéc str dung cac nguyén tac
(1), (2), (3), (4) dé xac dinh Hg, ludn cho gia thanh
khai thac thuc té chia khai thac 16 thién nhé hon gia
thanh cho phép.

Gy=(a+K.b), dit. (17)

Chi tai thoi diém mé két thuc thi gia thanh san
pham thirc t& méi bang gia thanh cho phép:

G —(a+th) dn. _ (18)

Dé tan dung tinh wu vuet cla khai thac mo 1
thién so v&i khai thac mé hadm 16 nhw: cho phép thu
héi triv lwong tai nguyén Ién, it tén that, khai thac
an toan, cac tac gia dé nghi xac dinh Hg, s dung
nguyén tac:

Ko =Kip- (19)

Cach tién hanh nhw sau: Trén cac lat cét ngang
dia chéat mo tién hanh xay dung db thi blen thién
ctia hé sé boc dat trung binh Ky, va hé sé boc dat
gi&i han co ké toi yeu té thoi gian va tién bod ky
thuat th theo chiéu sau khai thac tai giao diém
clia hai dwéng bién thién trén tuo’ng irng tai truc
chiéu sau khai théc la do sau két thuc mé ké t&i
anh hwcng cla yéu té thoi gian va tién b ky thuat
thT 7 hinh H.3.
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H.3. Xac dinh d6 sau giéi han ké t6i anh hudng
cta yéu té thoi g:an va so séanh voi phurong phap
xdc dinh truyén théng.

Qua db thj ta thdy chidu sau ket thuc khai thac
ma 1§ thién dwoc xac dinh ké toi yeu to thoi glan va
tién bo ky thuat 1a 1&n nhét; thT >thT >th >Hgp

3.2. Phéan chia th&i gian tén tai mé thanh cac
giai doan

Khi xac dinh bién gi¢i mé co6 ké téi sw anh

huwdng cla yéu t6 thoi glan va tlen bd ky thuat sé
cho chiéu sau két thiic mé 1a rat I6n. Nhw cac mo
than 1§ thién vlng _Quang Ninh két thic md -350 m
nhu vay do sau két thic tuyét dbi 1én toi 400+500
m. Thoi glan tdn tai md lén téi 70+80 nam. D& phu
hop v&i didéu kién kinh té ky thuat tung glal doan
cling nhw viéc diéu hoa hé sb boc san xuat mot
cach hop ly nhat. Chidu sau cta mai giai doan Iay
theo gia trj I&n nhét trong hai biéu thire sau [1]:

Hi=(Vg. T), m. (20)

i1 -

H‘ivb , cotgy-cotga’ 21)

Vi1 cotga-—cotgy

Trong do: Vg, Vp - Téc do xuong sau cla cong trnnh
mo va bo dirng tam thoi, m/ndm; T; - Thai gian ton
tai méi giai doan, ndm: a - Géc déc via quang, do;
¢ - Goc nghiéng b& cong tac, do: He - Chiéu sau
tinh tir mat dat dén giai doan thiét k& m; y - Goc
nghiéng b& dirng tam thoi, do.

4. Két luan

Xac dinh d6 sau gi¢i han hay bién gi¢i két thic
mé khai thac 16 thién co ké t¢i &nh hwéng cla yéu
td thoi glan va tién bo ky thuat, théng qua cac chi
tiéu kinh té nhw chi phi boc dat da, chn phi khai thac
quang ma truc tiép 1a xac dinh he sb boc dat givi
han mang lai nhirng wu viét la:

o Vé ky thuat: d§ sau gi¢i han khai thac Io thién la
I&n nhét va trir Igng quang thu héi dwoc 1 téi da;

% V& kinh té: 1ai rong trong suét thoi gian ton tai
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mé khéng I6n bang cac phuong phap truyén thdng
nhung dwoc bu lai la trlr lwgng tan thu I6n va tén
that quang trong khai thac nho;

«+ V& ché d6 cong tac mé: thoi gian ton tai mo I&n
cho phép chla thoi gian khai thac thanh cac glal doan
nhé, tao dié ieu kién thuan loi cho viéc td chirc san xuét
ciing nhw diéu hoa hé sé boc dét da ctia mo. i
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SUMMARY -

Determlnatton of ultimate plt Elmlt plays |
an important role in designing pit plan and |
| estimating mining volume as well as ‘making |
“suitable conditions for expiomng the ore |
reserve by underground mining method |
when open pit mining finishes. Determination
of ultimate pit limit by traditional methods is |
made by comparing the break-even |
stnppmg ratio with the technical stripping
ratios in which the determination of the
break-even stripping ration is not interested
in the effect of time factor and technical
advances. In order to ‘exploit the maximum
ore reserve and decrease the ore loss by
taking the advantages of open pit mining
method, the paper proposes a method for
determining ultimate pit limit considering the
time factor and technical advances.
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