Tap chi KHKT Mo - Pia chdt, s6 42/4-2013, tr.60-63

MOI LIEN HE GIUA CAC THONG SO KHOAN LO MIN VOI CAC
THONG SO CO BAN CUA HE THONG KHAI THAC MO PA LOQ THIEN

LE VAN QUYEN, Truwong Dai hoc Mo - Dia chat

Tom tit: Nghién cizu mai lién hé gida cac thong sé khoan 16 min véi cac thong so co ban
cua hé thong khai thac ma g thién (HTKT), dac biet la mo da I thién c6 y nghia khoa hoc
va thuc tlen Mudn dat dwoc hiéu qua né min tot phdi tao ra sw phan bo dong déu nang
lwong né trong khoi dd, khi dé nang luong tiéu ton vo ich sinh ra song chan déng, séng dap

khong khi hay da vang, nghien qua muc,...

sé gidm di. Piéu nay vira ndng cao dwge hiéu qud

N6 dong thoi lai giam duoc téc dung c6 hai khi né min. Muon dat duwgc diéu do phdi dat
durgC Cot thuoc vao vi tri trung tam cua tang trén mo da 1o thién’. Nhu thé can ngh,ién cuu
moi lién hé phu thugc giza cac théng so lo khoan véi cac théng so co ban cua hé thong khai

thac mo da 16 thién.
1. Lién hé giira chiéu sau I8 khoan véi chiéu
cao tang
Giita c4c théng s6 khoan 16 min va céc
thong s6 co ban cia HTKT c6 méi lién hé gan
bé véi nhau, trudc hét 1a chiéu sau 16 khoan Lk
véi chiéu cao tang H, dugc thé hién mot céch
téng quat nhu sau:
Lk = (H + Lke)/sin g ; m, 1)
trong do: B - goc nghiéng cua 16 khoan so
véi phuong nam ngang, do.
Khi B =90° 15 khoan thang dung, sin 5 = 1,
Lk = H + Lk, ddy la truong hop phd bién nhat vi
16 khoan dé thuc hién, thuan tién cho cong tac thi
cong nap min, tuy nhién hi¢u qua ndé min s&
khéng tot, nén tang khong bang phang, thuong
sinh chan dong manh. Bé nang cao hiéu qua nd
min thuong str dung gdc nghiéng 16 khoan S =

a (goc nghiéng suon tang).

Lkt la chleu sau khoan thém, nham muc
dich tao nén tang bang phang. Chiéu sau khoan
thém chiu anh hudng cua chleu cao tang Mot
trong nhiing uu diém cua né min véi chiéu cao
tang 16n 1a giam duoc khéi lwong khoan & phan
khoan thém va giam dugc chi tiéu thudc no, cu
thé khi chiéu cao ting tang thi cd thé rat bt
duoc chiéu sau khoan thém tuong ung la: (N-
1).Lit ; trong do: N - s6 tang theo cong nghé ct
(chiéu cao tang nho); Lkt - chiéu sau khoan
thém cua 1 tang cii. Khi khoan mot 15 khoan thi
cong viéc kho khin nhét 13 & 3- 4 mét khoan
dau tién do dat da bi om tir nd dot trude, néu
tang cao thi s lwong khu vuc nay it di vi vay
tao diéu kién nang cao hiéu qua khoan.
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Khi tang chiéu cao tang thé tich dat da do 1
16 khoan dam nhiém ting lén dang ké. Khi
chiéu cao tang thay ddi thi chiéu dai bua hau
nhu thay doi khéng dang ké, khi d6 chiéu cao
phan nap thudc ting 1én ¢ the dat toi 85%
chiéu cao tang diéu nay gop phan phan bo dong
déu luong thudc trén toan bo chiéu cao tang lam
tang hi¢u qua dap va.

Chiéu cao tang anh huong gian tiép dén
chiéu sau khoan thém thong qua duong khang
chan tang (n6 khong thay dm khi tang chiéu cao
tang). Puong khang chan ting duoc xac dinh
boi tac dung ciia ham lugng thudc cudi cling vi
nd tao ra suon tang cho dot nd tiép theo. Khi nd
lwong thudc nd (LTN) 16 khoan Ién ¢ mit tang
phia trén hinh thanh phéu véi géc mé 2« tly
thugc vao tinh chat cua dat d4, duong kinh
lwong thube nd, chiéu sau day cot thube téi mat
tang, ciing nhu chiéu dai cot thude Lt.

Hinh 1. So @6 hinh thanh géc nghiéng
swon tang khi thay doi chiéu cao tang



RO rang chiéu dai cot thudc anh huang dén
thé tich phéu nd téi mot gisi han xac dinh ma
sau giGi han d6 c6 tang chiéu dai cot thudce ciing
khéng anh huéng téi tri s6 goc mo 2« . Diédu
nay duoc giai thich boi tac dung cua phan dudi
cua luong thudc khong dang ké t6i phia trén bé
mat phéu. Téac dung cia LTN hinh try téi mat
tang phia trén c6 thé coi gidng nhu tac dung cua
LTN hinh cau twong dwong. N6 LTN hinh cau
tao ra phéu nd véi cac thong sb: ban kinh miéng
phéu r, goc mé phéu 2« , chi sé tac dung né n
(bang ti s giita r va chiéu sau phéu). Khi tang
chiéu sau dat lugng thudc thi géc mo caa phéu
giam di. Nguoi ta cho rang chiéu dai cot thudc
I6n hon tri 6 giGi han Limax thi tir d6 n6 khong
anh huong dén géc mo 2« . Piéu do dang khi
Lt = (40 - 60) dk va & mo 16 thién thi diéu nay la
thuc té.

Tur (1) ta thdy su gan bé giira chiéu sau 15
khoan Lk, chiéu cao tang H va su phan b luong
thudc nd theo chiéu cao tang, dong thoi ciing
cho thiy sy twong quan giita ching théng qua
hé s6 sir dung hitu ich 15 khoan dé nd min (Kni).
Hé sb str dung hitu ich 15 khoan dé né min la ty
sb giira chiéu cao phan nap thudc - Lt (chiéu cao
cot thudc) va chieu sau 16 khoan (Kni = Li/Ly).
bai luong nay gan bé mat thiét véi chiéu cao
tang néu chleu cao tang nho thi chiéu cao cot
thudc chi yéu nam & phan nén tang, hé sd sir
dung hitu ich 15 khoan dé né min rat thap, su
phan bd luong thude khdng can déi ma chi yéu
tap trung & khu vuc nén tang, viéc khoan 15
khoan chua yéu phuc vu cho yéu té cong nghé vo
ich theo quan diém dap v& nhu: phan khoan
thém dé dam bao su bang phang nén tang, phan
nap bua nham tranh that thoét niang luong va da
ving. Khi ting dan chiéu cao ting, chiéu cao
cot thude ciing tang dan trong khi cac thong sb
chiéu sau khoan thém va chiéu cao cot bua gan
nhu khdng thay d6i (hodc cd thay d6i khong
dang ké). biéu do cho thay hé sb Ky tang dan,
cot thude dat t6i vi tri trung tdm cua tang, su
phan b leong thubc ddng déu va can ddi theo
chiéu cao tang. Luc nay c6 thé coi hé s sir
dung hitu ich 16 khoan dé nd min 1a ty sb giita
chidu cao cot thudc co ban Lip (phdn nam &
muc nén tang tré lén) va chidu cao tang
(Kni = Leeo/H). Nhu vay giita chiéu cao cot thudc

co ban va chiéu cao tang c6 mdi quan hé
Ltb = Kni. H trong truong hop chiéu cao tang du
Ion.
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Hinh 2. Két cau cac phan chirc nang co ban
cua luwong thuoc trong lo khoan khi né trén tang
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2. Lién hé giira dwong kinh 16 khoan va chiéu
cao tang

Puong kinh 16 khoan dk 1a mét théng sé co
ban va quan trong nhat vi day la thdng sé xuat
phét dé tinh cac thong sé khac. N6 quyét dinh
dén suc chua thude cua 16 khoan, dén sy phan
bd dong déu nang lugng no6 trong khéi d4, dén
chat lugng dap vo (duong kinh I6n thi ban kinh
viing dap v cé diéu chinh tang nhung phan b
nang lugng khdng dong déu vung dap Vo khong
diéu chinh tang) dén hiéu qua khoan né va mirc
d6 tac dung c6 hai d6i véi moi truong xung
quanh.

Chon duong kinh 16 khoan phai cin ¢t vao
tinh chat dat da (do bén, do cang, do mai mon,
do nut né va chtra nudc), qui mo san lugng mo,
dung tich gau xdc, yéu cau dap vd, loai may
khoan, cac théng so cua HTKT (dac biét la
chiéu cao tang). Pong thoi, duong kinh 15
khoan di lwa chon s& c6 anh huong téi chat
lwong nd min, téi thiét bi khoan sé& sir dung dam
bao chi phi va nhan cong tbi thiéu, ning suit
ctia dong bo thiét bi mo va van tai 12 téi da.

Giira chiéu cao tang va duong kinh 15
khoan c6 méi quan hé thong qua vi tri hop ly
cua cot thude trén tang dam bdo sy can dbi vé
phan bb niang luong né. Khi duong kinh 18
khoan 16n ma chiéu cao tang thap thi lugng
thudc nd s& tap trung dudi day 16 khoan gay dap
vd manh khu vuc mit tang tiép theo, dap v&
khong dong déu va chin dong manh. Khi ting
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dan chiéu cao tang thi chiéu cao cot thube ting
Ién, chiéu cao cot thudc co ban L ciing ting
dan, dén mot gia tri nao do thi no dat gia tri hop
ly twong g véi ban kinh dap v téi da. Néu cir
tang chleu cao tang thi ban kinh dap vd khu vuc
nén tang sé giam di (dleu nay thé hién rat rd
trong dat da cung, khéi 16n kho nd), do léch
phan chan 15 khoan ting ciing 1am giam chat
lugng dap vo. Ton tai gia trj ty sb Ku = Hidk
hop ly c6 bén kinh dap v& 1a toi da, dat da duoc
dap v& dong déu do su phan bé déng déu ning
lwong né theo todn bo chiéu cao ting. Nhu vay
giira chiéu cao tang va duong kinh 16 khoan ¢6
quan hé:

H=Kn.d«;m, 2

Gia tri Kn thay doi tiy theo tinh chat dat
da. Voi dat da dé no, trung binh, khé nd va rat
kho nd twong tng 13 112 - 135, 105 - 120, 90 -
105, nho hon 90.

3. Lién hé giira dwong kinh 16 khoan va so' d6
mang 16 khoan trén binh @é véi chiéu réng
dai khau

Chiéu rong dai khau A (hay Chleu rong béi
ndé B) co quan h¢ voi cac thong s6 mang 16
khoan (thuc chat c6 lién quan t&i duong kinh 16
khoan va so d bé tri mang 16 khoan trén binh
do) sb hang 16 khoan (chleu rong dai khau phai
bang s6 nguyén lan sé hang 16 khoan), va duoc
xac dinh theo cong thirc sau:

A=K.dk+(n-1)Ky.K.dk;m, 3)
hay: A= [L1+(n-1)K,]. K. di; m, (4)

trong do: K - dai lugng ty I¢ gitta duwong khéng
va duong kinh 16 khoan, phu thudc vao tinh
chat dat d4 va tinh chat cua lugng thubc nd, dai
lwong nay c6 gia tri hop Iy s& dam bao chat
lwong dap v& va thé tich ving dap va la t6i da
(K =40 - 45; 35 - 40; 30 - 35 va nho hon 30
tuong wng véi dat da dé, trung binh, kho va rat
khé nd) ; Ki - dai lwong phu thugc vao so do
mang 16 khoan trén binh d6 (véi mang 6 vudng
Ki = 1, mang tam giac déu Ky = 0,87); n - s6
hang 16 khoan. R& rang khi duong kinh 16
khoan ting thi chiéu rong dai khiu ting va
nguoc lai, so d6 mang 16 khoan trén binh d6
dang 6 vuéng thi chiéu rong dai khiu I6n hon
khi duing mang tam giac déu.
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4. Lién hé giira chiéu dai ludng xuc véi cac
thong sé khoan

Chiéu dai khu vuc 1am viéc cua 1 may xuc:
| _60.n.t. T.E K, _

- H.A a
_ 60.n.t.T.E.K_7,
[1+(n-1)K, | K. d,.H
trong dé: nx - sé 1an xtc trong 1 pht; t - s6 gio
lam viéc trong 1 ngay dém cua may xuc, gio;
T - s6 ngay can thiét xtc hét ddng da ndé min,
ngay; E - dung tich hinh hoc cua gau xdc, mé;
Ny - s6 bléc 1am viéc trén 1 ludng xdc (khoan,
du trit, dang xuc); Kx - hé sb xuc; 7,- hé sb
dam bao guong xuc.

Trong truong hop ny bang 1 ¢ thé coi
Ly = L (chidu dai bai nd).

Tur (5), néu duong kinh 15 khoan ting thi
chiéu dai khu vuc xtc giam, véi duong kinh 15
khoan xac dinh thi chiéu dai ludng xuc la xéac
dinh.

Pé dam bao hiéu qua nd min thi kich thugc
khu vyc nd (bdi nd) phai can d6i, néu dai qua
thi khdng dam bao cong tac t6 chic xdc bdc,
dat da tan man lam giam hiéu qua xdc bdc,
khéng dam bao tién do cong trinh mo; néu ngan
qua (chiéu dai khu vuc né twong duong chiéu
rong) s& 1am giam chat luong nd do cac hang
trong 6 sic can bén suon 16n, tang chan dong
va song dap khong khi. Nhu vay Kich thudc bai
nd phai hop 1y, nghia la ty so gitra chiéu dai L
va chiéu rong bai noé B phai hop ly dam bao
chat luong nd min va giam cac tac dung co hai
d6i véi mdi truong xung quanh:
/g 600 t.T.EKa,

[1+(n-)KJ (K. )" H |

(dai luong K2 nén 16n hon 2 khi cé hai mat thoang;
l6n hon 3 khi ¢6 mot mat thoang bén suon).
5. Lién h¢ gira chieu réng bai ndo véi cac
thong so khoan q i

_Chiéu rong dong da no ra & mot phan cua
chieu rong mat tang cong tac c6 lien quan toi
cac thong so 16 khoan nhu: gdéc nghiéng 16
khoan, duong kinh 16 khoan:
B, = K,.K,. K,+/q .H +(n-1) K.K.d,;m, (7)
trong do: Ky - hé sb dac trung do nd cua dét da
(Ky =3-3,5; 2,5 - 3; 2- 2,5 twong ung voi dat da

;m, )

(6)



dé, trung binh va kho nd); K, - hé sé ké dén
chidu dai ving cua dit da tuy thuoc khoang
cham vi sai (K; = 1; 0,95; 0,9; 0,85; 0,8 tuong
ung voi @6 cham vi sai 0; 10; 25; 50 va tu
75 miligiay tro 1én); Kp - hé sb tinh dén gdc
nghiéng caa 16 khoan £ so voi phuong nam
ngang.

Ko = 1+ 0,5 sin2( 90° - 4)

Khi dung 15 khoan thang dang (S = 90°) thi
hé s Ky = 1, nghia la trong truong hop nay
chiéu rong déng da la nho nhat, 8 cang giam thi
chiéu rong dong da cang tang, lam tang chiéu
rong mat tang cong tac téi thiéu Bumin.

6. Két luan

Giita c4c théng s6 khoan 16 min va céc
thong s6 cia HTKT mé d4 16 thién c6 méi quan
hé truc tiép hoic gian tiép. C6 nhitng méi quan
hé mang tinh rang budc vé hinh hoc don thuan,
nhung c6 nhitng mdi lién hé mang dic trung
cbng nghé co tac dung lién hoan ma khi thay
ddi no s& thay dbi vé dic tinh vé tac dung nd, vé

hiéu qua cong tac khoan né nodi riéng, hiéu qua
vé an toan va khai thac néi chung. Két qua
nghién cau di xac dinh dugc mot sb rang budc
dinh lwong gitra cac thdng sb 16 khoan vai cac
thong sé co ban caa HTKT mo da 16 thién, dua
vao do c6 thé xéc dinh dugc cac thong s6 can
thiét dam bao hiéu qua khoan no va giam duoc
céc tac dung cd hai gay ra do né min.
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SUMMARY
Relation between drilling parameters and the basic parameters
of surface mining system of limestone quarries

Le Van Quyen, University of Mining and Geology

The research on the relationship between blasting parameters and the basic parameters of
surface mining system, especially for the limestone quarries, takes an important meanings in
science and practice. For obtaining good blasting resutl, the explosive energy should be evenly
distributed in the rockmass, and this leads to the decrease of useless blasting energy such as blast
vibration, air blast, fly rocks, overbreak,... Therefore, high blasting efficiency also leads to the
decrease of harmfull blasting effects. To get the above-metioned results, the explosive column
should be placed at the center position of the bench on the limestone quarries, and for this reason,
the depedent relationship between blasting parameters and the basic parameters of surface mining
system of limestone quaries should be studied.
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