KHOA HOC VA CONG NGHE M0

~ T01 UU SO VONG KIM CUONG TREN DAY CAT _
DUNG TRONG KHAI THAC DA KHOI
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1. Gi&i thiéu

Nwéc ta co tiém nang vé da khdi véi rat nhidu
loai d& khéi khac nhau nhu: granite, da cdm thach,
da gabro, da bazan, da marble, thach anh v&i mau
s&c da dang st dung cho cac cong trinh kién truc,
cong nghé s dung dé tach da khéi tir khéi nguyén
rat da dang: bot nd; thuée nd, day nd; ném; cwa cat
bang day kim cwong; cwa cét bang cwa tay rach
xich; cwa cét bang cwa dia, ...

Géan day, cac mé da khéi & Viét Nam lwa chon
va sl dung phwong phap tach da khéi bang cua
day kim cwong (H.1). May cua cat bang day kim
cwong gdbm 3 phan co ban: day kim cuwong; may
cwa va ray dinh hwéng. Trong do day cat kim
cwong la moét bd phan dwoc ludn vao trong khéi da
can duwoc cat tao ra mot vong tronskhép kin voi
banh da didu khién quay cla may.cwa va dwoc
diéu kién chuyén doéng trong bé mét khdi da can
cat, dwdi strc cang va chuyén déng cla day, cac
vong tron kim cuwong sé ma sat vao da tao ra sw
mai mon trén mat can phai cat.Trong qua trinh cét,
may cuwa sé dwoc di chuyén theo chiéu ngugec lai
dé ludn tao ra lwc céng trong day cét kim cwong.
May cwa cap hoat déng bang déng co dién 3 pha
vO cap théng qua diéu khién béi bién tan kép cho
phép téc do tuyén tinh bién thién cha day thay doi
tlr 0+40 m/s dé cét da cam thach va 0+30 m/s dé
cat da granit, phit hop v&i bat ky chét lwong hay dod
clrng cla da khéi [1].

Vi cong nghé cwa cét bdng day kim cuong,
khéi dwoc cat khong xudt hién cac khe nat thi
sinh do hoat déng cat gay ra, cat dwoc khéi cé kich
thuwde khdi bat ky, khéng phu thudc vao dia hinh
khu md vi ¢é cac so dd va hwéng cat rat da dang.
Lwa chon phwong phap khai thac da khéi thuwong
duwoc dwa trén cac théng sd nhw vat ly, co hoc va
cac dac tinh ciu tric va dia chat cia da khdi nhw
hé théng mang khe nit,:kha nang khai thac cac
khdi co kich thuéc ché bién va thwong mai va san
lwong. Van dé kinh té-ky thuat khai thac dat ra la
chi phi clia day cét chiém mét phan Ion trong cac chi

Trwong Dai hoc Mé-Bja Chat

phi khai thac da khéi bang day cét kim cwong, viéc toi
wu nd cd thé dan téi tang hiéu qua kinh té trong khai
thac da khdi, gidm chi phi khai thac ma cu thé 1a sb
lwgng cac I6p cét tao ra cac khéi phé pham.
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Vay dé& giam tdi da cac chi phi cat khong can
thiét, viéc khao sat danh gia cac théng sb céng
nghé trong khai thac da khéi bang day cat kim
cwong nhw hwéng cat, kich thu’0’c khm cat va
chi tiéu mét day cho moét m? hay m® da khéi
nguyén khai la viéc can thiét. Ham muc tiéu la
chi phi khai thac luén la nhoé nhéat véi cac bién sb
la théng sb cat: hwéng cét, chiéu cao, chiéu rong
va dai I&p cat phu hop véi diéu kién mé dia chét
cu thé & khu v khai thac. Cac théng s6 khéng
diéu khién dugc gdm céac théng sb vé dac tinh
vat ly va co hoc, dia chat, cau tao cia da khoi
(36 n&t né) va cac diéu kién khi hau khu mo.
Nhom cac thong sb thé diéu chinh thi lién quan
chinh t&i may méc (nhw may cuwa cat va may
khoan). Céac théng s6 nay co thé thay dbi bédng
viéc thay ddi thiét ké va cé thé diéu chinh nhu:
dac tinh may cwa, nang lwgng st dung, vi tri
khéi cat, sb vong kim cuong trén 1 m day cat,
géc céat giu’a day va mat nam ngang, dién tich
vling cét, tbc d6 cat, khdi lwgng nwdc va clu
triic vong kim cwong. Trong cac théng sé cd thé
diéu chinh dwoc, trong pham vi bai bao nay
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chung t6i nghién cthu cac thong sb cé lién quan
t&i cu tric day cat nhw la sb lwong vong hat kim
cwong trong mot don vi chiéu dai day (H.2). Bai
bao sé& tién hanh khao sat sy anh hwo’ng cua mat
do vong hat kim cwong té¢i hiéu qua cat da khoi

Déy chiu lc

Phéin mang vong
hat kirn cutng

cla day qua th&r nghiém v&i mot loai da khbi nhat
dinh. Qué trinh nay dwgc thu thap théng tin va
phan tich tai 3 thei diém nhat dinh trong sudt thoi
gian tbn tai clia day cét kim cwong: giai doan dau,
giai doan gilra va giai doan cudi.

Noi day Vong hat kim cugng

HuBng di chuyén d&y

H.2. Céu tao cta day cét kim cwong [1]

Dé xac dinh sé lwong cac vong hat kim cuong
téi wu trén day cat, trwéce tién phal tién hanh cb
dinh kich thuéc khéi cit va chiéu dai day cét kim
cwong, nhuwng thay ddi sé lwgng cac vong hat kim
cwong trén day cét kim cwong.

Sau do, kich thuwdc khéi cat duwoc gitr c¢d dinh
nhwng chféu dai day va mat dé vong hat kim
cwong thay dm dé thdy ré s anh hucrng cla
nhitng thong sb diéu chinh nay t&i hiéu qua cat da
khéi. Nhitng di¥ liéu thu-dwgc tir mot loat cac thuy
nghlem sau do6 tién hanh phan tich va cudi cung
thé hién trén.vai biéu dd da dwoc dwa ra dé lya
chon diéu kién tdi wu. Toan bd qua trinh nay duwoc
thwe hién trén viéc thir nghiém tr mét loai da khdi
nhat dinh.

Déi v&i xac dinh sb Juong cac vong hat kim
cwong toi wu trén day cét, dé lam viéc nay, trudc
tién phai tién hanh cb dinh kich thuac khdi cit va
chiéu dai day cat kim cwong, nhung thay doéi sé
lwgng cac vong hat kim cuong trén day cat kim
cwong. Sau do, kich thuwéc khéi cat dwoc gitk cb
dinh nhwng chiéu dai day va mat do vong hat kim
cwong thay 601 dé thdy rd sy anh hwcrng cla
nhirng thong s6 diéu chinh nay t&i hiéu qua cat da
khdi. Nhirng di ligu thu dwoc tie mot loat cac thiy
nghiém, sau do tién hanh phan tich va cudi cung
thé hién trén vai biéu dd da dwoc dwa ra dé Iya
chon diéu kién t6i wu. Toan bd qua trinh nay duoc
thwe hién trén viéc thir nghiém tlr mot loai da khoi
nhét dinh.

2. Tinh toan kha nang cét clia vong kim cwong
va hiéu suét cit cho cac khdi kich thwéc khac nhau

Khéi luong mat da dwoc cat bai mot vong kim
cwong riéng biét dwoc goi la kha nang cat cla
vong, diéu nay phu thudc vao déc tinh co hoc cla
da, chat lwong véng kim cwong va ky nang nguoi
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van hanh. D& danh gia thong sb nay va téi wu kich
thude khéi dugc dya trén hiéu qua cét tdi da bang
giam tiéu hao vong kim cwong, di¥ liéu dwoc thu
thap trong sudt thoi diém dai ciia mé da hoa tréng.
Trong sudt tat cd cac g|a| doan cula nghién ctru,
mot loai may cat don gidn véi cing théng sé van
hanh da dwoc sir dung: céng suat mé to chinh 45
kW, tdc do day 30 m/s, duéng kinh rong roc 600
mm va lwc day 10i 930 N. Tat ca cac sb liéu thu
thép da dwoc thwe hién trén cing mét loai da hoa
tréng voi cung dac tinh co hoc. Hay ndi cach khac,
tat ca cac théng sb anh hwong dén hiéu qua cat
phan trén dwoc gitr khéng ddi ngoai triv cac théng
sO muc tiéu.

Cac mé da hoa trang hau hét s dung cac
vong kim cuong véi 3 mat dé 1530, 1260 va 1140
da dwoc su’ dung cho cac kich thwdc khéi gitra 48
va 144 m®. Nhitng block da dwoc chia thanh 3
phan dua tren mét cat clia chang, nhé (4864 m?)
trung binh 70+90 m? va céac khéi I&n (120 t&i 144
m?). Mirc d6 cat clia cac vong kim cwong da ghi
trong sudt qua trinh cét. Bang 2 thé hién mot két
luan cta quéa trinh xem xét méi quan hé gira s6
lwong vong kim cwong tiéu hao va mic do cét.
Khi d6 thay dwoc, cho tét ca céc treong hop, kha
nang céat tir 6 t&i 6, 19 m®. Nhitng diém chinh cé
thé rat ra tir nhung sb Ileu danh gia la kha nang
cat toi wu c6 thé dat dwoc bdi cac kich thwéc
trung binh cta cac khéi.

Ngoai ra, hiéu quéa céat cing con phu thudc vao
th&i gian ton hai cla day kim cwong. D& khao sat
hién twong nay, tudi tho clia cac vong kim cwong
dworc chia thanh 3 giai doan va mirc do cat duoc
ghi cho médi giai doan riéng biét: giai doan dau,
giai doan gitra va giai doan cubi.

Trong pham vi nghién clru bai bao nay, ching




KHOA HOC VA CONG NGHE MO

t6i chon mé da hoa trdng ndm trong khu virc Quy
Hop véi thanh phan thach hoc chil yéu la da hoa
mau trdng va mau xam hat vira dén hat Ién. Pa co
cAu tao phan 16p day dén dang khoi, kién tric hat
bién tinh hat vira t&i hat Ién. Thanh phan khoang
vat chil yéu la calcite chiém tir 95:100 %. Khu virc

da hoa trang thwérng ndm trén muwe xam thuc dia
phwong nén khong chira nwéc hodc rat it. Cac
thong sb vé tinh chét co ly dwoc thé hién trong
Bang 1. Két qua thwe hién xem xét mdi quan hé
gitra cac giai doan va hiéu qua cat thé hién trong
Bang 2.

Béng 1. Céc thong sé tinh chét co ly cla da hoa trdng khu viee Quy Hop [2]

Gia Thé trong, | Curong d6 khang nén, kGlem® | Cuérng dé khang nén Luc dinh Goc ma Hé sO

" | g/lem® [Kno B&o hoa bado hoa, kGlcm?  |két, kG/cm?|sat trong, d6 |kién cb
Lénnhat | 2,71 814 806 58 125 4020 7.9
Nhonhat | 2,69 531 502 33 i 70 38°20° 5,9
Trung binh| 2,7 608 596 40 89 39”33’ 6,5

Bang 2. Méi quan hé giira s6 lrong vong kim curong tiéu hao va mirc do cét va kha nédng cét

Sé S6lwong, | Bématcat, | Téngmat | Téngthdigian .| Mic do cat, | Kha nang cat
lwong | vong hat m? cit, m? cét, h m?/h 1 vong, m-

69 1530 120144 9180 1510,75 6,1 6

98 1260 70--90 7800 1236,5 6,3 6,19

Béng 3. Thé hién clia cac vong kim cwong & céc thoi gian ton-tai khac nhau cia day kim cuong voi

kich thuée khdi khac nhau

S6 lwgng, .. .| Matcat, |Téngmatcat, | Téngthdi | Mirc do cat,
S0 e vong ; el m? ;i m? giangcét,h -~ m?h
23 1530 Gb dau’ 120+144 3096 518,5 5,97
23 1530 GD gilia 120+144 3108 455 6,83
23 1530 Gb cubi 120144 2976 537.25 5,54
33 1260 GD dau 70+90 2640 417,75 6,32
33 1260 GD gilra 7090 . 2680 386,25 6,94
33 1260 GD cubi 7090 2480 432,5 §78
41 1140 GP dau 48:64 2312 360 6,42
41 1140 GD gilra 4864 2240 350,25 6,67
41 1140 GB cubi. 48:64 2240 350,25 6,40
0 ctia thoi gian ton tai cta day cat co muc d6 cat
B8 Ién nhat so véi giai doan mét va giai doan 2,
= 980 1 trong dé giai doan cubi (giai doan 3) c6 mic dd
B cét la nhé nhat. Nhw vay, tir Bang 3 va H.3 ta
g Zéz thay rang lya chon kich thudc khdi dé cat ciing
= ol : anh huu"mg dén murc dc? CétCC‘a.ndéY; kich thuc;rc
g - —@«théi!én ¢ tryng blr]h dLP?’C‘U’l:l tién cat dau tién, sau dén
S —w— Knivira kich thwdc nho va lon.
520 - oIk 3. Anh hwéng cua sé lwong vong kim cwong
5.00

1 2 3
Cac giai doan tén tai cta day kim cuong

H.3. Thé hién cac giai doan clia

day cat kim cuwong voi kich thuéc khoi
Theo H.3, voi viéc cat cac khoi co kich thudc
khac nhau, nhwng déu thay rang la giai doan 2

trén mot don vi chiéu dai day téi hiéu qua cat
da hoa trang

Bén canh céc théng sb khac, s6 lwgng clia vong
kim cwong trén mét don vj chiéu dai day cat con cé
thé anh hwéng mirc do cat. Co thé tim ra sb lwgng
vong téi wu trén mdt don vi chiéu dai day qua vai
thuwec nghiém trén cac mé da hoa trang. Mirc do cat
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sé& 1a thdp hon mirc t6i wu néu sb lwgng vong trén
mét don vi chiéu dai 1a nhidu hodc it hon mot sé
lwong nhét dinh va anh huwéng xau téi hieu qua
cat. Bbi véi diéu kién dau, sb lwong vong la nhiéu
hon s lwong téi wu, giam hiéu qua 13 do sw nén
cao lam day cing doc theo day. Déi véi diéu kién

sau, khi sd lwgng vong nhé hon sé lwong téi wu,
khoang trong gitra cac hat dan téi gidam mirc do cét
va c6 thé dan t&i sy cat dit day. Bang 4, 5va 6 1a
tbng hop két qua tir mot s6 moé da hoa trang véi sé
lwong vong kim cwong khac nhau trén 1 m chiéu
dai day gém 29, 30, 31 va 32.

Béng 4. Mirc do cét cho 4 mirc vé s6 lupng vong kim cuong khac nhau trong cac khdi voi mét cét khoang 80 m

sé S6 lwong Chiéu dai | Diéntich cat, | Téngdiéntich | Toéngthei | Murc do cat,
lvong vong/m day, m 80 m* cét, m? gian cét, h m%h
6 29 42 80 480 84,75 5,66
6 30 42 80 480 77,75 6,17
6 31 42 80 480 77,25 6,21
6 32 42 80 480 77,25 6,21
Béng 5. Mirc do cét dbi voi sb lurgng vong khac nhau véi mét cat 64 m?
Sé S6 lvong Chiéu dai | Dién tich cat, | Tong dién tich | Téng thoi | Muc do cat,
lwong vong/m day, m 80 m* cat, m* gian cét, h m°/h
6 29 37 64 384 69.75 5,51
6 30 37 64 384 69.75 5,86
6 31 37 64 384 69.75 6,19
6 32 37 64 384 69.75 6,17
Bang 6. Hiéu qua cat doi véi sé lrong méu khac nhau véi mét cét 48 m?
S6 Sé luong Chiéudai | Dién tich cat, | Tdng dién tich Tong thoi | Mirc do cat,
lvong vong/ m day, m 80 m? cét, m’ gian cét, h m?/h
6 29 33 48 288 53,75 5,36
L 6 30 33 48 288 495 5,81
6 31 33 48 288 48 6
6 32 33 48 288 49 5,88
6.40 - chi thudc trwdng hop & dé 31 vong dwoc tinh trén
S m chiéu dai day. Do anh huwéng cla giam (rng
- suat nén cac vong va dd clrng doc day téi mire dd
f‘g 6.00 cat. Do vay, khi kich thudc cac khéi tang thi do
e ctrng doc day sé& gidm xudng vi chu vi cit sé tang
3 g Ién, con trng suat nén nén vong kim cwong van
1 il dwegrc duy tri. Tuy nhién, bé qua kich thwée khoi, sé
8 s.40 4 : : . lwgng cac vong kim cuwong tdi wu trong mét don vi
=010 —s—khéivea | chiéu dai 1a 31 va trong trwong hop mudn chon
. —a—Kh&inH® | . gilra 30 va 32 thi gia trj I&n hiéu qua hon cho tat ca
Gt T cac loai khéi. Nhwng ciing phai nhdn manh ring
4.30 ; : ; ddi v&i da hoa trdng khong ké kich thwéc thi
29 30 31 32 trerng hop t6i wu nhét clia day cét khi st dung 31

Sé vong kim cuong trén 1 m day

H.4. Sw thay déi cia murc do cét voi s6 long
vong kim cuong va kich thuwée khoi cat.

Nhw thay trong H.4, céc trwdng hop & do mat
do vong la 30, 31 va 32 cho cac khbi I&n va mat db
31 va 32 vong cho cac khdi vira sé tao ra mirc db
cét cao. Nhung déi voi cac khdi nhé, hiéu qua cao
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vong trén mét 1 m chiéu dai day.
5. Két luan

Trong thoi gian ton tai clla day cét kim cwong
chia lam 3 giai doan cat. Giai doan gitra c6 murc do
cét cao nhat sau dé méi dén giai doan dau va giai
doan cubi. Dé ting hiéu qua cat vong kim cwong,
nén lwa chon kich thuwéc khéi ct nhé & giai doan

&
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dau cla tudi tho vong kim cwong, sau d6 kich thudc
khéi cat phai ting theo thdi gian ton tai cla vong kim
cwong nhuwng & giai doan cudi ca tudi tho vong kim
cuong thi kich thwdc khoi cat nén giam. Néu bo qua
cac kich thuéc khdi cét, sb lwong vong kim cwong
t6i wu trén 1 m chidu day day la 31 va néu mubn
chon gitra 30 va 32 thi 32 s& hiéu qua hon. Tl
phwong phap cat day kim cuwong, dwa vao sbé luwong
vong kim cwong va vai théng sb khac nhu kich
thuwee va sb lwong day thép, mébi ndi va gap day sé
¢6 thé anh hwdng téi hiéu qua cat. Do do, can thiét
khéo sat nhirng anh hwéng nay hon nira va nghién
clu thém trong twong lai d& hoan thién thém cac
thong sb téi wu téi hiéu qua cat cla day cét kim
cwong. Bai bdo nay méi chi nghién ctu so bo vé
vong kim cuong cho cac mé da hoa tréng, do do két
qua nay cé thé ap dung cho cac md da khdi
carbonat, nhirtng mé khac muén ap dung cho céc
loai d& khéi khac nhw granit cn phai nghién ctru
thém theo hwdng nay.0
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SUMMARY

Nowadays, mining technologies for

dimension stone are very diverse, one of
which is cutting by diamond cutting wire.
One of the problems for this method is the

consumption of diamond beads on cutting
wire and cutting efficency of the wire.
Therefore, the paper optimizes the number
of diamond beads per length unit of the wire
and selects block areas in order to the
highest cutting efficiency.
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SUMMARY

We propose the modeling of the contact
dynamics as a Non-Smooth discrete element
method (NSCD). The theoretical basis of a
new approach which makes it possible to
consider a better surface contact with friction
polyhedric  discrete  elements
analysis simultaneously is studied in this
paper. The results of the application of the
NSCD to investigate the verification examples
present the stability conditions of jointed rock
slopes: slope cuts, tunnel in the mining
engineering.
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