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Bai bao gici thieu phwong phap pha da qua co bang liwong thuéc cé két cau vé ddc biét, de
ché tao, sir dung thudn loi. Ap dung phiwong phap nay giam dwoc 30- 40% chi tiéu thuoc no,
twong dwong giam 41% gia thanh so voi n6 min truyén thong, gidm é nhiém méi truong va
cdc tac dong xdu vé chan déng, da ving.

1. Khéi quét chung

Trong Cong tac lam toi dit da, quing bang phuwong phap khoan, ndé min tai cic mo khai thac
khoang san ran trén the gioi cing nhu ¢ Viét Nam, sau khi n6 lan I luon dé lai khéi lwong d4 qua
c& doi hoi phai pha nd 1an II. Tuy thudc vao chit lugng nd min ma ty 1& nay khac nhau theo timg
diéu kién cu thé. Thong thuong khi chat lugng nd dat tiéu chuan thi ty 1& nay chiém khoang tir 1 —
2% khdi lwong cta toan bd bii nd. Do viéc nd min pha da qué ¢ phai tién hanh trén mat dat (né
ho) nén di kém nhiing h¢ qua khong c6 loi cho mo nhu tang chi phi n6 min, gay ach tic san sudt
do thoi gian ngimg nd min, mic d6 nguy hiém do da ving, chin dong khong khi, 6 nhiém moi
truong tang cao.

Hién nay, trén thé gi6i co rat nhiéu phuong phap ap dung trong nd min pha da qua c& nhu: nd
min str dung 16 khoan dudng kinh nhd, nd min dap, pha da bang dau dap, st dung dong dién co
dién ap cao...Tai Viét Nam, hién nay cac mo khai thac quang, than, sir dung cac bién phap chu
yéu dé pha da qua c& 1a nd min st dung 16 khoan duong kinh nho (D <40mm), nap thudc c6 chi
tituq=02-0 3kg/m hozc ndé min 6p. Tuy nhién, sir dung cong ngh¢ n6é min 16 khoan nho thi
chi phi cao, ning suat thap, nhiéu truong hop khong kip tién d6 nd theo ding thoi gian va khdi
lwong qui dinh, ddc biét tai cac mo khai thic quing ty 16 quing qua c& 1 rt 16n co trudng hop ty
1é quiang quéa c& dén 4- 5%. N6 min Op thi cong don gian, ning suat, hiéu qua hon so véi cic
phuong phap khac nhung chi tiéu thudc nd cao (1 -1,2kg/m®) dan dén viéc tao song khong khi co
cuong do 10n, tac dong tiéu cuc dén moi truong xung quanh, viée xir Iy da qua ¢& da tiéu ton hang
chuc ty dong.

Theo qui hoach khai thac than - khodng san giai doan 2010- 2020, du kién san lugng than khai
thac dat 70 — 76 triéu tan, trong do san lugng than khai thac 1 thién khoang 20 — 22 tri¢u tan, voi
he s6 boc trung binh tur 10 — 12 m?®/tan, khdi lugng dat da can thiét phai né min tir 200 — 240 triéu
m3. Véi ty 1¢ dat da phai n6 lan 2tr 0,3 -0,5% thi hang nam lygng da qua c& phai nd tir 1 triéu
dén 1,2 triéu m®. Ngoai ra, mdi nam cac mo khai thac da phyc vy san xudt xi ming, xay dung, giao
thong khoang tir 22 — 27 tridu m° thi nhu cau pha da quéa c& ludn 1 nhiém vy rat nang né cho cac
mo6 néi chung. Viée tim cac giai phap dé tang tinh hiéu qua va dap tng cac yéu cau cia san Xuét
cling nhu vé sinh mdi truong ludn 1a nhiém vu duoc dit ra va can thiét phai giai quyét dbi véi cac
nha khoa hoc nganh mé.

2. Phwong phap né min pha da qua c& sir dung vé boc ¢ két cAu dic biét

2.1. Co so khoa hoc cua phwong phap

Hién nay, tai LB Nga, trén cac mo 16 thién khai thac quang st, dong, chi, kém, than .. dé pha da
va quing qué cd, nguoi ta da sir dung phuong phap nd min dap bang khdi nd duoc bao goi co két



cau dic biét. Vé ban chat, phuong phap nay twong tu nhu phuong phap nd min dap. Tuy nhién,
luong thude dugc bao boc boi mot 16p vo kim loai mong (thép, nhém, chi, bao polime,...) ¢6 chiéu
day tir 0,1 — 0,2mm dé ting cudng sy tap trung ap luc vao khdi da. Phuong phap nay cho phép
giam chi tiéu luong thudc nd don vi téi 30+40% so v6i phuong phap nd min dép thong thuong va
giam cuong do song dap vao khong khi. Do vay, day la mot cong nghé mai can duge nghién ciru
danh gia dé ap dung vao diéu kién cac mo 16 thién Viét Nam khi pha v& da qué c& trong cong tac
n6 min.

Khi ndé min pha v& da qua c& bang lwong thube dap khéng c6 vo (hinh 1), hinh dang luong
thudc s& khong theo quy cach, co thé chia luong thudc thanh hai phan: Phan ria lugng thubc, Ia
phan lwong thube ¢o chu vi mat twong dbi phang va phan trung tam luong thudc (hinh tru),
phan tac dong chinh khi nd6 min dap. P6i v6i lugng thude dip khong co vo bao boc bén ngoai kh1
nd min chi cé phan lugng thude hinh tru co duong kinh d 1a co tac dung dén hiéu qua pha vd, con
phan ria luong thube c6 duong kinh d — di khi nd song kich nd ¢6 gia tri nhé do d6 hiéu qua pha
vo dat da giam.

Ad 1 - Phan trung tdm (phan hinh tru),;
d 2 - Phan ria lwong thuéc. )
_ ) Hinh 1. Két cdau cia heong thudc
— Ll . S no dap khi khong co vo bao boc
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Nghién ctru vai tro cta vo luong thude anh hudng dén tée do kich nd, tién si Trofimov A.B da dé
xuat st dung vo kim loai dé bao boc lugng thuoc dap. Két qua nghién ctru thuc nghi€ém su phu
thudc cua song kich nod vao vo lugng thude dugce gidi thiéu trén hinh 2
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1 - Luong thudc hat thé khéng cé vé bao boc;2 1 - Khi né lwong thuéc khéng c6 vo; 2 -
- Luwong thuéc hat thé boc bang vo thép;3 - Khi né leong thuoc cé vo.
Thudc hat min khong co vo bao boc; 4 - Thuéc  Hinh 3. Biéu do dp luc tac dung 1én khoi
hat min boc bang vo thép. da theo thoi gian

Hinh 2. Sy phu thuoc cua t6c do kich né cia



NO6JV vao vé ligng thude

Trén hinh 3 cho thay, khi nd lugng thubce dap c6 vo bao boc, dudng cong ap luc tac dung 1én
khdi débao gio ciing ndm cao hon dudng cong ap luc khi nd lwong thude dap khong co vo bao boc.
Do d6 1am tang hiéu qua pha v& dat da.

Khi ¢6 vo, thude nd s& duge 1én chit hon va thu gon ranh gidi hon so voi khi nd lwong thude
khong cé vo bao boc. Vo lugng thude dugc lam bang kim loai can mong, dang hinh paropol, phia
trén dinh paropol c¢6 tao mot 16 dé lip day dién va kip dién. Vi két cau nhu thé, khi nd lugng
thudc c¢6 vo cho phép:

- Tang dung trong thuoc no, tir 46 cho phép tang téc do kich nd;
- Tang tdc do kich nd ¢ ving bién cua VO luong | thudc;

- Thay d6i hinh dang lwong thudc nd, van tdc song tai ving bién ngoai cua luong thude va lam
tang phan khdi lugng c6 tac dung tich cuc cua lugng thudc;

- Tap trung xung luc n6 min va tao diéu kién cho mit song kich nd di chuyén theo dudng thing
vao moi truong dat da mo.

2.2. Nghién ciru lwa chon vit ligu va cdc thong sé ciia két cdu vé lwong thuéc

Khi lya chon vat li€u lam v6 lugng thube, bén canh viée dam bao cac yeu cau ki thuat nhu tao
song ng suat voi bién do 16n, thoi gian twong tac 1én khdi d4 cua song ing suét dai, hidu qua cong
tac phd v& cao con phai dam bao cac yéu cau khac nhu: d& thi cong, gia thanh thap, vat liéu sin co,
khong gay nguy hiém cao do vo boc kim loai. Ap dung vao céc diéu kién trén, nhom thyuc hién dé
tai lya chon vo lugng thude 1a vé nhdom co chiéu day tur 0,1+0,2mm. Hinh dang cua vé luong thube
duoc dé xuét nhu sau:

- Trudng hop 1: Vo lwong thudc c6 dang parabol dinh cao, nghia 1a chiéu cao Irong thude (L)
16n hon ban kinh luong thube (r).

- Truong hop 2: Vo lwong thudce ¢ dang parabol dinh thap, nghia 14 chiéu cao luong thude (L)
nho hon ban kinh lwong thude (r).

- Truong hop 3: Vo luong thudce c6 dang ban ciu, nghia 1a chiéu cao lwong thude (L) bang ban
kinh Iuwong thudc (r).

Trong truong hop vo luong thudc co dang parabol dinh cao (truong hop 1), song phan xa phan
luong thudc bén trén s€ co diém hoi tu ndm bén trén bé mit khdi da. Do vay hiéu qua pha v& dat
da s& giam. Con khi nd min lwong thude c6 vo co dang parabol dinh thip, song phan xa s€ phan
tan ma khong hoi ty, vi the ma hi¢u qua dap v s& khong cao. Duy chi c6 truong hop nbé min véi
vo luong thude dang ban cau, song doc s& vudng goc véi chu vi ciia vo lwong thude va dong thoi
song phan xa s€ hoi tu tai bé mat khdi d4, 1am gia tang bién d§ song téng hop va tir d6 hi€u qua
dap vo s€ cao hon. Tu nhirng phan tich trén day, lua chon hinh dang vé kim loai bao boc 1a hinh
ban cau 1a hop 1y hon ca. Két cau vo boc lugng thude thé hién trong hinh 4.
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1- Lwong thudc né; 2 - Vo lwong z‘huéc; 3- L6 hinh tru dé: lap dat kip dién; 4 - Kip dién.
Hinh 4. Ket cau luwong thuoc noé co vo bao boc



Viéc lra chon ban kinh lwong thudc c6 ¥ nghia rat quan trong khi nd min 6p c6 st dung vo bao
boc. Thong thuong, ap luc dat da quan hé tuyén tinh véi dudng kinh lugng thude nd. Vi vy, cang
tang duong kinh lwong thudc thi ap luc tac dung 1én dat da cang ting va nguoc lai. Theo kinh
nghiém cua cac nha khoa hoc Nga thi duong kinh luong thudc hop 1y 1a tir 200 dén 300 mm. Su
phu thudc cua ap luc 1én vo bao boc lugng thude thay doi theo thoi gian trong diéu kién sir dung

thudc nd NT 13 (bang 1).

Bang 1. Sw phu thudc ciia dp luc 1én vo bao boc khi thoi gian thay doi khi sik dung thudc né nhii

tuong

b . Thoi gian, 10°gidy

on vi
Céc chi tiéu ' 0 1 1,5 2 2,5 3,5
Ban kinh | m 02 | 02 0,2 02 | 02 0,2
luong thudc
Dung trong kgm* | 1100 1100 = 1100 | 1100 | 1100 1100
thuqc no
Chicu day vo mm 02 | 02 0,2 02 | 02 0,2
bao boc
Dung trong vo | yg/m3 | 2700 | 2700 2700 2700 | 2700 2700
(nhdm)
Ap luc tac
dung lénthanh | 10°Pa | 6,581 | 1,024 | 0,261 | 0,075 | 0,025 | 0,010 | 0,004
vO bao

3. Nghién cttu tinh toan ap dung sit dung khoi no c6 vé boc pha da qua c¢& va quing cho

diéu kién mé quing déng Sin Quyén

Van dung céc co sd 1y thuyét va kinh nghiém ap dung trén cac mo 16 thién tai LB Nga, tinh toan
cho diéu kién pha da, quang qua c¢6 cho mo quang dong Sin Quyén st dung thuoc n6 NT 13 thé

hién trong bang 2.

Bang 2: Cac thong s6 nd min pha da qua ¢ khi sir dung thudc nod NT13 v6i duwong kinh
lwgng thuoc thay doi doi véi dat da mé Sin Quyén

Cac thong sb co ban Pon vi Gid tri the(;l:il;g‘)'cnfékinh lugng
Pudng kinh Iugng thube nd mm 200 250 300
Chiéu cao luong thudc nd mm 0,100 0,125 0,150
Khdi luong thudc trong mot vo bao boc Kg/chiéc 2,1 4.1 7,1
Ban kinh 16n nhét 6 pha v m 0,36 0,46 0,55
Chiéu sau 6 v& m 2,09 2,65 3,18
Khoéng cach giira cac lugng thude m 0,72 0,92 1,10
Thé tich da bi pha v& m?® 3,30 6,74 11,64
Chi tiéu lugng thude nd don vi Kg/m?® 0,638 0,607 0,602
Khdi lwgng vé nhom tiéu hao Kg 0,034 0,053 0,076
Chi tiéu tiéu hao vo nhom Kg/m? 0,010 0,008 0,007

Dé dua ra co so két luan vé hiéu qua sir dung vo kim loai bao boc khi nd min pha da qua c&
bang lugng thuoc dap, tien hanh so sanh gid thanh phéa da cua 2 phuong an:




+ Phuong dn 1: N6 min ph4 d4 bang lugng thudc ddp thong thudng.
+ Phqug dn 2: N6 min dap co6 st dung két cau vo luong thudc bang nhdom, véi duong kinh
luong thuoc 300mm. Thuoc nd st dung 1a thudec ndé NT13. So sanh cac chi ti€u kinh té gilra 2

phuong an dugc thé hién trong bang 3.

Bdng 3. Cdc chi tiéu kinh té so sanh gitta 2 phirong dn

T Cic chi tiéu chinh Pon vi Phwong &n IG‘a gﬁwng i
1 | Chi tiéu thudc nd Kg/m?® 1,0 0,607
2 Pon gia thudc nd Pong 29.079 29.079
3 | Pon gia kip dién DPong/chiéc 1.941
4 | Chi tiéu tiéu hao vo nhom Kg/m® - | 0,007
5 | Gia thanh vo nhom Pong/kg 80.000
6 | Gidthanhno 1 m® d4 Dong 31.020 | 18.211
7 | SO tién chénh léch 10° d/m® 12.809

Cac sb liu tinh toan trong bang 3 cho thay, gia thanh pha da qua ¢& bang phuong phap n min
dép str dung két cdu vo luong thuoc s€ giam dugc 12.809 dong/m®, tuong duong véi 41% so voi
khi str dung bang phuong phép nd min dip truyén thong.

4. Két luan

- N6 min pha d4 qua c& st dung két cau dic biét 13 phuong an kha thi trong diéu kién khai thac
trén cac mo 10 thién Viét Nam.

- Két ciu vo boc don gian dé ché tao, str dung thuan loi

- Ap dung phuong phap n6 min pha d4 qua c& voi két cau bao goi déc biét giam 30- 40% chi
tidu thudc nd, twong duong giam 41% gia thanh so voi n6é min truyén théng, giam 6 nhiém moi
trudng va cac tac dong xau vé chan dong, da vang..
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