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Xéc dinh kich thudce chiéu rong mat tang cong tac khi chuyén tai
d4t ¢4 bang nang lugng nd min trong cong tac bat ngot ndi
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TOM TAT

Viét Nam c6 trit luong dé voi dbi dao vai chit lugng tot dép o tmg duge nhu cau lam vat liéu xay dung va
san xudt xi mang. Pa s6 cac md c6 quy md khai thac vira va nho, diéu kién dia chit phire tap, dia hinh hiém
tr&, mat bang chat hep, thiét bi khai thac thi cong, dan téi nguy co mat an toan lao dong va hi¢u qua khai
thac khong cao. Cong tac bat ngon, tao di¢n khai thac dau tién thuong s dung phuong phap no min véi 16
khoan nho voi chiéu cao ting thap, dat da dwoc chuyén tai tryc tiép bang nang lugng chit nd. Tuy nhién,
trong thyc t& viéc duy tri mit tang cong tic va dam bao diéu kién an toan trong nhiing mo nay la rat kho
khan, hién twong da luu trén tang con nhiéu, anh hudng téi qua trinh khai thac tang tiép theo va tiém an
nhleu nguy co rii ro mit an toan lao dong. Bai bao dua ra phuong phap xac dinh kich thude chidu rong mit
tang cong tac trong cong tac bat ngon nui 4p dung HTKT khiu theo 16p ding, chuyen tai bang ning lugng
chit nd thong qua viée phan tich x4c suat diém roi ciia cuc d4 sau qué trinh n min trén mot s6 mo da voi
¢6 quy mo khai thac vira va nho.

Tur khéa: chiéu rong mit tang cong tac; bat ngon, no min, 16p dung; xac suat diém roi.

1. bat vén dé
Nam ¢ khu viye Dong Nam Chau A, 'Viét Nam la nu6e co ngudn tai nguyén da v6i phong phu va la
ngudn nguyén li¢u tiém ning qui cua quéc gia. Tai nguyén da voi dugc phan bd réi rac trén toan qudc.
Qua két qua diéu tra dia chit, thim do kho4ng san ciia lién doan dia chét, Viét Nam c6 125 tu khoang da
voi dd duoc tim kiém va thim do, trir lwong wée dat 13 ty tan, tai nguyén du bao khoang 120 ty tan. Cac
loai da voi ¢ Viét Nam c6 thanh tao chu yéu tur nguon goc hoa sinh, phin b tir dau dén cudi dat nudc,
nhung tap trung chu yeu & Mién Bic va mot vai vung & Mién trung va Mién Nam.
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Hinh 1. Phdn bé cdc mé da véi xi mang & Viét Nam
D4 voi & Viét Nam c6 chét luong tét, duogc khai thac va su dung cho nhiéq muc dich khac nhau, day la
nguyén liéu chu yéu dugc st dung dé san xuat ximang, vat li¢u xay dung, dong thoi, da voi ciing 1a mot

* Tdc gia lién hé
Email: trandinhbao@humg.edu.vn
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nguon nguyén li€u quan trong trong nhiéu nganh cong nghiép nhu cong nghiép gidy, cao su, nhya, xdp,
thu6c dénh rang, my pham, son, dugc pham V.V..

Céc nui da voi & Viét Nam thuong c6 két ciu dang khdi va phin 16n ndm & dia hinh phirc tap, d6 co thé
1a nhitng diy nui rong 16n, day nai da voi nho hay cac nii da riéng 1é v6i goc dbe 16n, do chénh cao gitra
dinh nui va chan nui thudong tir 50 — 200m.

Cong tac ban ngon va tao dién khai thac diu tién 1 cong doan khong thé thiéu trong khai thac cac mo
da c6 didu kién dia hinh ddi nii cao. Cong tic bat ngon nii 14 tao dién mat bang khai thac dau tién khi mo
di vao khai thac binh thuong. Do d6, dién tich mat bé‘lng khai thac dau tién duoc tinh toan dua trén viée bd
tri di s6 lwong thiét bi khai thac dam bao san lugng mo. Qua trinh bat ngon thuong sir dung phwong phép
cét ting nho theo 16p dung, chuyén tai bang ning lwong chét nd. Qua trinh bat ngon dugc tién hanh theo
timg 16p dung tir trén xudng dudi, tr ngodi vao trong, khoang cach gitra cac 16p thuong bang chiéu cao
tang, va chiéu rong cua dai khiu thuong bang dudng can chan tang. Duéi tac dung cua nang luong thuoc
nd, thé tich d4 gidi han bai chiéu cao ting, duong can va chidu dai tang cong tac bi pha hily va roi xudng
bai xtic bc & chan nui.

Céc thong s6 co ban cua cong tac bat ngon bao gom: chiéu cao ciia ting bat ngon h, chidu rong mit ting
cong tac By, chiéu rong dai khiu A.

Chiéu rong mat tang cong tac B dugc hinh thanh trong qua trinh bat ngon nii, 1a mot phan chleu rong
duoc dé lai gitra cac ting dé ngan chan hién tuong mét tng va ddy 1a dién dé thi cong cac tang tiép theo.
Chiéu réng mit ting cong tac cAn phai thiét ké dam bao an toan cho ngudi va thiét bi may khai thac hoat
dong duoc hiéu qua va an toan.

Tuy nhién, viéc duy tri mit tAng cong tac va dam bao diéu kién an toan trong qua trinh bat ngon trong
thuc té 1a rit kho. Pa sé cac mo ap dung déu khong thuc hién ding thiét ké. Tinh trang da sau khi nd luu
lai trén tang con nhiéu, diéu nay anh hudéng téi qué trinh thi cong bat ngon cac tAng tiép theo (khi Bet qua
16n) hodc mét ting (Be quéa nho) tao thanh cac mang truot, 1am giam ning sudt cia mo, mat an toan trong
cong tac khai thac (hinh 2, hinh 3).

Hinh 2. Mo da voi thugc Cong ty Tan Thanh 9, Hinh 3. Mo da véi cua HTX Pong Vinh,
xa Dong Vinh va phuong An Hung xa Dong Vinh va phuong An Hung
(thanh pho Thanh Héa) (thanh pho Thanh Héa)

Do d6, viéc xac dinh chinh xéc kich thude chidu rong mit tAng cong tac 1a diéu kién tién quyét dé duy
tri cac thong so cua qua trinh bat ngon nui, cling nhu nang cao nang suat va dam bao an toan khi cac mo ap
dung phuong phap bat ngon nay.

2. X4c dinh kich thwéc chiéu réng mit ting cong tac khi chuyén tai dit da bing ning lwong né min
trong cong tac bat ngot nii
2.1. Tong quan chung

Viée x4c dinh chidu rong mit ting toan trong qua trinh bat ngon khi khau da theo 16p ding, chuyén tai
bang ning lwgng nd trén cac mo da voi rat kho khin vi trong qua trinh sir dung ning lugng nd dé day dat
d4 duoc lam toi xudng sudn nii, dat da bay khong theo quy luat bdi mot sé cac nguyén nhan sau: van toc
ban dAu cta céc cuc d4 la chua xac dinh; vi tri ban dau cua dat da duge phan b trén toan bo dién tich suon
tang; goc nghiéng suon ting thay déi lién tyc tai cac vi tri; kich thude cac khdi da dwoc chuyén tai thay doi;
tinh chét dit d4 trén bé mat swon tang va mat tang thay doi do mirc do nurt ne, dat da vun, tham thyc vat..

Viéc tinh toan chinh x4c chiéu rong mit ting cong tac quyet dinh t6i hiéu qua cong tac bat ngon, tién do
thi cong va mue d¢ an toan trong bat ngon. Tuy nhién, chiéu rong mit ting cong tac phai dam bao 16n hon
chiéu rong dai an toan. Hién nay, trén thé gioi c6 rat nhidu quan diém khéac nhau trong viéc xac dinh kich
thudc dai an toan nhu:
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Theo quy chuan thiét ké mo [5] thi chiéu rong dai an toan dwoc xac dinh theo diéu kién sau:
ba>0,2H, m )
Theo tiéu chuan Modified Ritchie [9] trong thiét ké dai an toan trén mo 16 thién dugc xac dinh theo cong
thirc sau:
ba=02H+4,5, m 2)
Theo tiéu chuan Ryan va Pryor [10] trong thiét ké dai an toan mé 16 thién dugc xac dinh theo cong thirc
sau:

. ba=0,17H+ 3,5, m . 3) )
Bén canh d6 chiéu rong dai an toan phai thda man 1én hon chiéu rong lang try truot 16 cta dat da tic la:
ba> Z = H (ctgp - ctga ), m 4)

Trong d6: p- goc 6n dinh cua dét da trong tang, do; a- goc nghiéng suon tang, do.

Nhu viy c6 rat nhidu quan diém khac nhau vé viéc xac dinh chidu rong dai an toan, nhung chua c6 quan
diém nao dé cap t6i quy dao da bay trong qua trinh nd min, xac suat diém roi ctia cuc d4, van toc cling nhu
khdi lugng ctia hon da.

Do nhimg kho khan trén dé tién hanh xac dinh kich thudc chiéu rong mat ting cong tac hop ly, ngan
chan hién tuong mét an toan trong thi cong bat ngot, cling nhu giam lugng dat d4 luu trén tang, ta can phai
tién hanh phan tich xac suat vé hién tuong da roi. Tur do, dé xuit mot o kich thudoe chiéu rong mat tang
cong tac hop 1y. Dé giai quyet van dé trén tac gia sir ‘dung phén mém Rocfall ctia hing Rocscience hd trg
md phong quy dao bay ctia khéi d4 trong qué trinh nd min, tir d6 tinh toan kich thudc dai bao vé.

2.2. Co ¢ Iy ludn vé phwong phdp xdc dinh chiéu réng mdt tang cdng tdc trong qud trinh bgt ngon nii

Dic diém co ban cua phuong phép bat ngon khi 4p dyng né min va chuyen tai dat da theo 16p dimg 1a
d4t d4 duoc chuyen tai xuong suon nii bang nang luong chat nd, do d6 dé nang cao hiu qua ctia qua trinh
nay nay mot cach tét nhét 1a can giam téi mirc toi da phan dit da con luu lai trén tang, tuy nhién phai chi
¥ t6i diéu kién an toan trong khai thac mo. Tuc 1a viée xac dinh chinh xéc kich thude chiéu rong mat tang
cong tac 1a didu kién tién quyét dé qua trinh bat ngon dwoc nhip nhang, an toan va dat hi¢u qua kinh té. Khi
chiéu rong mat tang cong tac qua nho s& gdy kho khan trong qua trinh thi cong tiép theo va gay nguy hiém
cho nguoi va thlet bi khai thac lam viéc tai tang nay. Nguoc lai, khi chiéu rong nay qua 16n thi luong dat
da luu lai trén tang sau nd min s& nhiéu, lic d6 cin phai don sach luong dat d4 nay mai tlen hanh dugc
cong viée tiép theo. Nhu vay, lugng dAt da luu lai trén tang sau nd min cin giam t&i mire ti da.

Diéu nay cho thiy ring kha ning cao nhit dé giam do 1on dbng da con luu lai trén tang, nang cao hiéu
qua cua cOng tac bat ngon nui la giam kich thudc mat tang cong tac tuy nhién viéc giam kich thude chiéu
rong mit ting cong tac bi rang budc boi diéu kién an toan khi 1am viéc trén ting.

Dé giai quyet mdt cach thoa déng bai toan nay can phai tim cach xac dinh chinh xéac kich thuge chiéu
rong mit tAng cong tac.

2.3. Xdc dinh kich thwéc chiéu réng mdt ting cong tac bang phwong phdp phén tich xdc suét diém roi
ciia hon dd trong né min béing phin mém chuyén dung Rocfall trong cong tic bat ngon tai mé dd véi
Lam Son, xa Ha Vinh, huyén Ha Trung, tinh Thanh Hoa

Phan mém Rocfall 13 phan mém cta hing Rocscience. Phin mém dung dé md phong xéac suit sy di
chuyén cia mot khdi da bay riéng biét tir lac duge lam toi bing ning lwong chit nd dén lic dimg lai theo
su thay déi ctia cac thong s6 dau vao. Phan mém gitip mo phong qui dao ctia nhitng hon d4 roi xudng suon
dbc. Quy dao bay cua hon da duoc phan mém mé phong dudi dang 2-D, dwa vao hinh dang, kich thude, vi
tri ctia hon da ciing nhu céc thong sb hinh hoc cta swon dc. Phan mém sir dung cac phwong phap thong
ké, cac phuong phap tinh todn cac quy dao bay cua cuc da co thé xay ra, ning luong ban déu cta hon da,
van toe cling 1a cac thong s6 dAu vao ctia chuong trinh. Két qua ctia md hinh dwoc thé hién dudi dang biéu
dd, véi céc s6 lidu thong ké toan di¢n dugc tinh toan mdt cach tu dong.

Khu vire nghién cttu 1a mé voi Lam Son ¢6 dién tich 70,4 ha thudc xa Ha Vinh, huyén Ha Trung, tinh
Thanh Hoa, cach vi tri mat béng nha may khoang 2 km vé phia Dong Bic. Dang dia hinh chinh tai khu vuc
tham do 1a dia hinh nai da 16m chém, bao g6m nhitng dinh ni cao, nhon, sudn dbe xép lién tiép nhau kéo
dai theo huéng Tay Bac - Pong Nam, xen giira céc dinh nui 1a cic khe hém va phéu karst. Dia hinh chénh
cao dén khu vuc dinh cao nhit 1a +200m, dia hinh tuong ddi déc tir mirc +80m dén +200m 1a tr 66-85%.
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Hinh 4. M6 hinh phdn tich do déc, cao @ khu 2 mé véi Lam Son

Do diéu kién dia hinh mé phuc tap nén trinh tu khai thic mé nhu sau: sau khi bat ngon dén murc +170m,
s& khai thac khéu theo 16p 16p bang xtc (gat) chuyén tir mirc +170m dén mirc +100m. Tir mirc +100m dén
+80m khai thac theo 16p bang van tai tryc tiép.

Dé xac dinh kich thude chiéu rong mit ting cong tac toan hop 1y duy tri ting trong qua trinh bat ngon,
giam thiéu hién tuong dat d4 luu trén tng con 16n thi tic gia tién hanh nhdp céc thong sé dau vao phan
mém rocfall va tién hanh danh gia. Sau d6, tién hanh diéu chinh va phan tich lai & dua ra kich thuéc chidu
rong mit ting hop 1y ctia mot s6 truong hop dé xuét cy thé. Phuong an hop 1y 1 phwong 4n c6 gitr lai phan
tram dé trén mit 1a nhé nhit theo diéu kién bién 1a 16n hon kich thude Begmin

Dé tién hanh mé phong qua trinh di chuyén cua dét d4 sau qua trinh nd min ta can tién hanh xac dinh
céc thong s6 sau: van toc ban dau cua cuc da bay; kich thugc trung binh cia cuc da bay; goc nghi€ng suon
tAng cua cac mo da voi tinh toan theo tinh chit co ly; kich thude chiéu cao tang, hé s6 phuc hdi va goc ma
sat cua da voi, cac thong s6 khoan - nd min, loai thudc nd va phuong phap nd min.

Dé tinh toan van tdc ban dau cua dat d4 sau khi bi dap v& chiing ta co thé st dung réat nhiéu cong thirc
khéc nhau tuy nhién trong bai bdo nay tac gia su dung cong thuc thuc nghiém [3]:

1.3
V= k(\/z) .sin28,m /s (5)

Lp

Trong d6: V —van td¢ ban dau cua cuc da bi pha v&, m/s; m — khéi luong thube nd nd déng thoi , kg; Ly
— chiéu cao ¢t bua, m;0 — Goc bay cta cuc da so véi phuong ngang, d; k— 1a hé’mg s, theo thuc nghi¢m
k= (15,9 +22,1).

Ngoai ra theo 1y thuyét nd vang xa dinh huéng cua A.A. Trenhigdpky [6] ta c6 mdi quan hé giita toc do
vang ban dau va chi tiéu thudc nd tiéu chudn c6 mbi quan hé:

PV =qpe ©)

Trong d0: p - mat d6 dat da; e~ nang luong riéng cia chit nd; 7 - hé s6 tac dung nd hiru ich (ddi véi dat
da cimg trung binh c6 thé 1dy = 0,3).

Kich thuéce trung binh ctia d4 sau nd min phu thudc tong hop cac yéu t6 tw nhién va thong s6 khoan nd
nhu: tinh chat dat da, diéu kién dia chit, d6 nut né, chi tiéu thuée no, thong s0 mang khoan, tinh chét ciia
lwong thude nd, phuong phap nd, so dd nd va cic thong sb luong thude nd,.

Can ctr vao cac phén tich trén tac gia da nhap cac thong sb du vao phan mém rocfall va tién hanh danh
gia. Goc nghiéng sudn ting clia cac mo da voi tinh toan theo tinh chit co 1y, Tac gia dé xuit hai goc
nghiéng bo dbc 12 70° va 75°% Van tdc ban du cua cuc da bay tac gia chon: 3 my/s; Khéi lugng trung binh
cua hon da: m = 72,9 kg ( Tinh véi cuc da c6 kich thude (0,3%0,3*0,3) m va trong lugng thé tich da voi 1a
2,7 t/m%; Chiéu cao tﬁng dua vao dé tinh dat da roi 12 3m; 4m; 6m; tuong ung voi chiéu cao tﬁng (khi tién
hanh chép tang); Goc bay cuc da tac gia chon 15° va 20°;

Tuy thudc vao tinh chat bé mit tai vi tri va cham ma khdi dé sé tiép tuc chuyén dong manh hay giam di
sau khi va cham (hinh 5). Dic trung cho mdi loai dic tinh dit da tai vi tri va cham s& xac dinh mot hé sé
hdi phuc. Hé s6 hoi phuc duge xac dinh dira vao van tdc trude va sau va cham cia khoi da roi.
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Qua tién hanh thi nghiém thyuc té dé xac dinh hé s6 hoi phuc va goc ma sat cia da voi. Bang cach cho
mot khoi dé roi tir d¢ cao va xac dinh d§ cao nay 1én ctia khoi dé sau khi va cham. Tur d6 xac dinh duogc

IMPACT

Hinh 5. Chuyén ddng roi ciia khéi da trén bo mo trude va sau va cham

van toc khoi dé roi trude va sau va cham. H¢ so hoi phuc dugc xéac dinh theo bang 1.

Bang 1. H¢ 56 héiphuc xdc dinh cho da voi

Thong so Ky hiéu Suodn tang Mit tang

Hg¢ s6 hoi phuc phép tuyén R

+ Trung binh: 0.45 0.35

+ D3 1éch: 0.1 0.05
Hg¢ s6 hoi phuc tiép tuyén Rr

+ Trung binh: 0.8 0.7

+ D 1éch: 0.1 0.05
Goc ma sat dat da )

+ Trung binh: 30 30

+ Do 1éch: 2 2

Téc gia cho 1000 hon da bay

v6i cac vi tri khac nhau trén suon
tang va tién hanh chay chuong
trinh véi cac truong hop khac
nhau, sau day la mot s két qua
tac gia thu dugc:

Khi chidu cao ting H = 3 m; gbc nghiéng suon ting o = 75° ta 6 md hinh phan tich xac sudt diém roi

cua dong da sau ndé min nhu sau:

VITRI TAP TRUNG DA ROI

Suherg ara

Hinh 7. Biéu dién xdc sudt vi tri dat dd tdp trung

Vi tri mép ngoai dbng da trén téng 2.56m, vi tri toa d6 dinh dbng da 1a 1,57m. Theo két qua phan tich
nay thi ta ¢6 thé chon kich thudc chi€u rong mat tang cong tac B trong truong hop nay 1a B = 1,57m.

trong qud trinh no min
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Distribution Statistics

Hinh 6. Sw dich chuyén ciia khoi dd khi tién hanh vu né min

»
x

Harizantal Location of Fock End-points

Statistics of Raw Data

Mumber of data points: 1000
Piirnunm: 0.368797
GER 256749
tear: 1.57353
Standard dewiation: 0485564
Fange: 21987
tedian: 1.69558
Wariance: 0.235773

o,
.
L

Hinh 8. Két qud phdn tich xdc sudt

diem roi cuia dat da




+ Khi chiéu cao ting H = 3,5m; goc nghiéng sudn tang o = 75° ta ¢6 mo hinh phan tich xac suit diém

roi cia dong da sau né min nhu sau:

VITRI TAP TRUNG DA ROV

Distribution Statistics a ¥
'l Haorizontal Location of Bock End-paints ||
i =
- k M Statizhics of Raw Data
' A Mumber of data points; 1000
3 Finirrimm; 0370745
|8 b amirnuarn: 283528
“\ Mear: 1.63809
Y Standard deviation: 0511025
)
§ Riange: 2 45454
LY M edian: 1.78489
EL___, 3 b i‘-."ariance: 0.261146

Hinh 9. Biéu dién xdc sudt vi tri ddt dd tdp trung

T

Hinh 10. Két qud phan tich xdc sudt diém roi

ciia dat da khi chiéu cao tang H = 3,5m va

trong qud trinh né min khi chiéu cao tcfng 3,5mva ) - N ;
goc nghiéng suon tang o = 75

gbc nghiéng swon tang o = 75°

Theo két qua phan tich xac sudt diém roi niy ta nhan thdy: Vi tri mép ngoai dong da trén tang 2.84 m,

vi tri toa d¢ dinh dong da 1a1,64 m. Theo két qua phan tich nay thi ta cé thé chon kich thuéc mat tang cong
tac B trong truong hop nay 1a B = 1,64 m.

Qua qua trinh phén tich xac sudt st dung phan mém rocfall cho cac truong hop tmg véi chidu cao ting
h va goc nghiéng suon tang a thay doi tac gia xac dinh chiéu mat tang cong tac duoc thé hién bang 2 dudi day:

Bang 2. Xdc dinh chiéu rong mdt tang cong tac

Goc nghiéng sudn tang 70°
Chiéu cao A A <0 oA A s
tﬁng, m Chiéu rong mat tang cong tac, m
3 1,44
3,5 1,46
4 1,52
4,5 1,53
Goc nghiéng sudn tang 75°
Ctgf; ?ﬁo Chiéu rong mit tAng cong tac, m
3 1,57
3,5 1,64
4 1,68
4,5 1,74

Nhu vay, trong qua trinh bat ngon, tuy theo thiét bi s dung ma mo da voi Lam Son co the st dung cac
théng sd bat ngon nhu chiéu cao tang, chiéu rong mit tang cong tac va goc nghiéng swon tang hop ly

dugc tinh toan tai bang 2.’
Panh gia hiéu qua kinh té

Thé tich d4t d4 duoc chuyén tai xudng chan tuyén khi chiéu rong mit ting cong giam xudng so véi
cac thong so ban dau dugce xac dinh theo bicu thuc:

h 2ctgf '

— B')?
) m*/m

Trong do: f —nghiéng cua dong da con lai trén tang cong tac, dd; By — Chiéu rong ciia déng da con lai

trén ting ung v6i cac thong s6 HTKT mo thiét ké, m; By -
v6i thong so HTKT tac gia tinh toan lai, m; Vi By, =4,5 m; Bj=3,1; f = 60° thi V = 1,70 m*/m

Chiéu rong ctia ddng da con lai trén tang Gmg

Nhu vdy ctr mdi m chidu dai cia tuyén ting thi thé tich déng d4 con luu lai trén ting giam 1,70 m?.

3. Két luan

Cong tac bat ngon 1a mot cong doan khong thé thiéu khi khai thac cac mo da vOi voi diéu kién dia hinh

nui cao, phuong phap bat ngon theo 16p ding chuyén tai bang nang luong chit nd da duogc s dung phd
bién & cac mo khai thac da trén toan qudc.
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Pé dam bao qua trinh bat ngon trén mo da d1en ra nhip nhang, dam bao tién do thi cong, tang hiéu qua
khi 4p dung phuong phap khéu theo 16p dimg cit ting nho chuyén tai bang ning lugng chit nd thi viée tinh
toan cac thong so bat ngon phai chinh xac.

Trong bai bao tac gia di phan tich toan dién cac yéu t& anh hudng t6i cac thong sb trong cong tic bat
ngon khi str dung phuong phap cit ting nho, khau theo 16p dimg, chuyén tai bang nang lwong chat nd khi
khai thac cac mé VLXD dang dia hinh nui cao. Bén canh do tac gia ciing da phan tich cac yéu t6 anh huong
t61 hiéu qua chuyén tai bé‘lng nang luong chét nd.

Téc gid da chi ra nguyén nhan cua hién tuong da luu trén tang, hién tuong mét ting trong cong tac bat
ngon nui khi 4p dung khau theo 16p dung chuyen tai bang nang luong chit n6. Tir sy phan tich nay tac gia
da dé suat phuong phap tinh chiéu rong mat tang cong tac toi thiéu theo phwong phap phan tich hinh hoc
d6ng d4 sau nd min va phén tich xac suat diém roi cua dbng d4

Qua phan tich cho thdy co thé sir dung phan mém Rockfall tinh toan xac sudt diém roi ciia cuc da sau
khi dugc 1am toi bang nang luong chat nd. Trén co sé d6 ¢ thé tinh toan kich thude chiéu rong mat ting
cong tac t6i thiéu nham dam bao khai thac hiéu qua va an toan. Trén co s do, tic gia da dua ra cac thong
s0 bat ngon hop ly cho mé da v6i Lam Son. Qua do gop phan nang cao hi€u qua cta cdng doan bat ngon
ciing nhu gop phin dam bao an toan trong san sudt cho mo.
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Determine Working Bench Width for Applying Blasting Energy
to Remove Overburden in Top-Cutting Stage

Tran Dinh Bao'>", Nguyen Anh Tuan'?, Pham Van Viet!, Nguyen Dinh An'?,
Le Thi Thu Hoa!, Vu Dinh Trong?
! Hanoi University of Mining and Geology, Vietnam
2 Innovations for Sustainable and Responsible Mining (ISRM), Hanoi, Vietnam
3 Quang Ninh University of Industry

Vietnam has large limestone reserves with high quality for contruction material and cement production.

Most quarries exist in small and medium-scale production, complex geology conditions, steep terrain,
narrow bench, manual quarrying, leading to risk on labor safety and low productivity. Top cutting or initial
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bench area always uses small drilling diameter, short bench and overburden is removed by blasting energy.
However, in practice keeping the constant width of benches to control safety for rock fall is difficult. Rock
is kept rather much in bench surface, affecting to quarrying the following benches and safety. The paper
shows how to define the width of a working bench in top-cutting stage where steep mining system was
deployed. Overburden was removed by blasting energy through probability analysis on rock-falling
positions after blasting operation at some small and medium-scale quarries.

Key words: working bench width; top-cutting; rock fall probability.
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