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MO DAU

Trong bdi canh nganh khai khoang déng vai tro quan trong ddi véi nén kinh té
Viét Nam, viéc nang cao hiéu qua khai thac tai cac mo kim loai, dic biét 1a mo dong -
k&m Lao Cai, trg thanh yéu cau cap thiét nham dam bao khai thac bén viing va tbi uvu
hda ngudn tai nguyén. Mo ddng - kém Lao Cai vai trir lwong 16n va tiém ning kinh té
cao khong chi gop phan vao sy phét trién cong nghiép ma con tac dong truc tiép dén
an ninh nang luong va phat trién kinh té dia phuong. Tuy nhién, qua trinh khai thac
hién nay van d6i mat vai nhiéu thach thire nhu cong nghé lac hau, ton that tai nguyeén,
6 nhiém moi trudng va hiéu qua kinh té chwa tuong xtng véi tiém ning.

Xuét phat tir thuc té do, bai viét nay tap trung dé& xuit "M@t sb giai phap nang
cao hiéu qua khai thac tai mé ddéng - kém Lao Cai"', bao gom cac giai phap vé cong
nghé va ky thuat mo.

Viéc ap dung cac giai phap tién tien trong khai thac tai mo dong Vi Kém khong
chi gitip tiang hiéu sudt ma con ddp 1ng cac tiéu chuan khdat khe vé an toan lao ) dong
va bdo vé méi triwong. B0 céo nay ky vong sé dong gép mét goc nhin thyc tién, ket
hop giira kinh nghiém vdn hanh mé va xu hwéng cong nghé méi, tir dé dé xudt nhiing
giai phap kha thi cho mé trong béi canh canh tranh toan cau.

Noi dung nghién ciru mang ham y chuyén sau vé nganh khai thac mé ham 10,
Pé thuc hién cac noi dung, bao céo thuc hién céach tiép can va phuong phap nghién
ciru nhu sau:

Céch tiép can: St dung phuong phap tiép can tong hop dé phan tich, thong ké
va danh gia téng quan. Str dung phuong phap toan phan tich dé luan giai, xac dinh céc
giai phap cong nghé kha thi tuong tng véi diéu kién mo.

Phuong phap nghién ctru: Stir dung phuong phép tong hop, phan tich, nghién
ctu ly thuyét két hop vai khao sat trong thuc té tai mo dong Vi Kém.

Ky thuat s dung: Str dung méy tinh va céc phan mém chuyén dung dé tong
hop, phén tich, xur ly cac so liéu;
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Chuwong 1. PHUONG AN CAI TIEN SO PO CONG NGHE KHAI
THAC CHO CAC THAN QUANG TAI MO PONG VI KEM,
LAO CAl

1.1 Tong quan cic so dd cong nghé khai thic quing

Hai so d0 cong nghé khai thac dugc thiét ké va trién khai 4p dung cho mo
bao gom:

+ Hé thong khai thac budng luu quing (BLQ): Ap dung cho cac than, khéi
quang c6 chiéu day than quang tir 1,2 + 3,5m.

+ Hé théng khai thac pha nd phan ting (DVPT): Ap dung cho cac than, khoi
quang co chiéu day tir 3,5 + 7,8m, chiéu dai theo phuong khéi khai thac >300m.

* Cong nghé khai thic buong leu quing

- Cong nghé khai thac Budng luu quing (BLQ): Phu vao kich thudc cua ting
than (hodc khdi) quing, cac than quing duoc chia thanh cac tang khai thac bang 16
doc via van tai, 10 doc via thong gid tﬁng. Cac téng khai thac lai duoc chia thanh cac
phan ting v6i chiéu cao phén tang tir 35 + 45m. Sau do, trong phan tang khai thac
tién hanh ddo cac 1o thuong cot dé chia cot thanh cac budng hay khéi khai thac
(block) v6i chiéu rong khdi tir 40 + 60m (thuong budng cé thé dao trude hoic dugce
dao cung véi tién do khai thac). TUr vi tri trén guong thuong khdi cach 16 doc via
van tai tir 2 — 3m, tién hanh dao 16 chan tang khai thac song song vai 10 doc via van
tai cia ting hodc phéan tang lam 1o cat ban dau cho khéi khai thac. O day khéi khai
thac, tur 10 doc via van chuyén tién hanh dao céc 10 phéu thdo quang Ién 10 cit chan
tang, khoang cach giita cac phéu thao quing tir 4 + 6m.

- Cong tac khai thac: Quing trong khdi dugc khai thac theo cac 16p ngang véi
chiéu day mdi 16p tir 1,2 + 1,5m theo hudng tir dudi 1én trén bang cac 16 khoan nh.

- Cong tac khoan, nap né min: Str dung may khoan khi nen loai YT-28 de
khoan khai thac. Cong tic nap nd min dugc thyuc hién thu cong, s dung thudc nd an
toan mo ham 1o, kip dién vi sai va may n min an toan trong ham 10.

- Cong tac van tai: Quing sau khi phd nd s& dugc luu trong budng khai théc,
do thé tich quing da pha nd ting 1én so véi quing nguyén khdi, vi vy sau khi pha
n6 mdi 16p can thao quing so bd 25 + 30% khdi lwong quing dé dam bao khoang
khong gian tu do 1,8 + 2,0m cho cong nhan lam vi¢c. Cong tac thao quang dugc
tién hanh ngay trong ca san xuat va dugc thao truc tiép vao thiét bi van tai tai 10 doc
via van tai qua céc ctra thao.

* Cong nghé khai théac doc via phdn tang:

- Cong ngh¢ khai thac pha n6 phan ting (DVPT): Tir 10 van chuyén thiét bi
tai trung tdm than quing tién hanh chia thin quing thanh cic tang khai thac véi
chiéu cao tang tir 40 + 45m bang cac 10 doc via van tai va 1o doc via thong gio tang.
Céc 10 nay dugc dao tur trung tam ra tan bién gidi tan bién gidi cia than quang. Tu
16 doc via vén tai trong quang tién hanh dao cac 10 thugng cot chia tang thanh cot
khai thac véi chiéu rong cdt to 80 + 100m. Tur 10 thuong cdt tién hanh dao cac 10
phan ting dé chia ting thanh cac phan tang véi chiéu cao mdi phan tang 10 + 15 m,
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trung binh 1a 12m. Lo phan tang dudi cung dugc dao cach 10 doc via van tai tang tir
2 + 4 m. Dé thu hdi quing trong budng khai thac, tién hanh dao cac phéu thao
quing tir 10 doc via 18n 10 doc via phan tang duéi cing cia tang, khoang cach giira
cac hong sdo tir 6 + 9 m va cac phéu thio quing dugc dao theo tién do khai thac cua
cot.

- Cong tac khai thac: Quing dugc khai thac theo cac 10 phan ting bing
khoan nd min trong cac 16 khoan dai duong kinh ®51-64mm theo so @ khoan hinh
ré quat, chidu dai mbi dot phé nd tir 2 + 3 hz‘mg 16 khoan véi tién d6 pha nd mdi dot
tr 2,4 + 2,8m. Cac phén tang dugc pha nd ndi tiép nhau theo trinh ty ' phéan tang trén
pha nd trude phan tang dudi va khoang cach vuot trude cua phan tang trén so voi
phan ting dudi tdi thiu tir 2 + 5 m tuy thudce vao do kién cb thuc té cua quing.

- Cong tac khoan, nap ndé min: Str dung xe khoan thuy lyc ty hanh banh 16p
duong kinh khoan ®51-64mm dé khoan khai thac. Cong tac nap né min dugc thuc
hién thu céng hodc su dung may nap min khi nén, str dung thudc nd an toan mo ham
16 hodc thude nd anfo, kip dién vi sai phi dién va may né min an toan trong ham 10.

- Cong tac van tai: Quing sau khi phd nd tir cac 10 phan ting s& tu roi xuéng
day tang cua cot khai thac va dugc thdo qua cac ctra thdo xudng phuong tién van tai
tai 10 doc via van tai, sau d6 duoc van chuyén ra ngoai mat bang ctra 10.

* Ddnh gid chung vé céng nghé khai thdc ciia mé dong Vi Kém

Sau mot thoi gian ap dung cong nghé khai thac ctia du an vao san xuit, danh
gi& chung vé cong nghé khai thac moé Vi Kém nhu sau:

- Cong nghé khai thac Budng luu quing (BLQ):

Daiy la cong nghé khai thac thi cong, san lugng thip, nguy co mat an toan rat
cao do cic than quing tai mo dong Vi Kém la mot chum than quing va co dang
mach, phan 16p nhiéu, dic biét phﬁn tiép giap gitra than quing va da vach, da tru.
Trong cong ngh¢ khai thac Budng luu quing, cong nhan thi cong, lam viéc dimg
tryc tiép dudi khdi quing, da dd chiu anh hudng ca viéc khoan nd min, da bi nit
né phia trén. Vi¢c thuc hién chong gilr tam tuong d6i kho khan va chua co nhing
nghién ctru, ddnh gia cu thé... tiém an nhiéu nguy co d4 quing roi, tut 16... gdy mat
an toan lao dong.

Hé thdéng khai thac Budng luu quing chi ap dung cho than quéang co chiéu
day dudi 3,5m (chua co tinh toan ap luc noc dé lua chon chiéu rong buong phu
hop). Tuy nhién trong thuc té chiéu diy than quing tai mé Vi K&m khong 6n dinh,
¢6 nhiéu vi tri thanh tao cac 6, thau kinh c6 chiéu d?ly cuc bo 16n hon 3,5m. Do d6
khi thi cong qua cac khu vuc nay xay ra hién tuong vach hodc tru than quéng bi treo
lai trén hong budng luwu, do su tach 16p gitta da va than quang rat dé xay ra hién
tugng tut 16 vach hong budng lwu gdy mit an toan, ngoai ra con gay that thoat, tén
that tai nguyén trong qua trinh khai thac.

Cong tac to chic thi cong kho thuc hién duoc nhu thiét ké, cu thé: ¢& hat
quang sau khi nd min khong dong déu, cong tac thao quang gap nhiéu kho khin do
thiét ké cira thao mang tinh thu c6ng nén nguy co, hay tac phéu thao; khi thao quédng
diéu hoa, luo'ng quang xudng khong déu nén nén budng khong bang phang dan dén
kho khan cho viéc t6 churc thi cong chu ky tiép theo.
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- Cong nghé khai thac doc via phan ting:

Tinh toan trong thiét ké chuwa mang tinh kha thi (dung xe khoan nguoc
DK52-64, chiéu sdu khoan 12m), nap min nguoc bang thu coéng; Thuc té hién nay
cling khong dau tu xe khoan, do tiét dién cac dudng 10 di cat giam tir 8,4 xudng 6,5
nén chua lwa chon dugc may khoan phi hop dé dua vao 16 nén chua thé ap dung
cong nghé nay vao san xuit. Bén canh d6 thiét ké ciing chwa c6 tinh toan, thiét ké
cong nghé khai thic cho cac via quing c6 chiéu day >7,8m.

Tt nhiing thuce tai trén, dé c6 co so cai tién so dd cong ngh¢ khai thac ap
dung cho cac than quing can cin cr vao dic diém cua cac khéi quing cé trong khu
mé. Céac dic diém co tac dong 16n dén viéc lua chon phuong hudng cai tién so do
cong nghé khai thac bao gdom:

> Cac diic yéu to dia chat khai thac mé.
- Hinh hoc khodng san
e Hinh dang cua than quing (dang bang, hinh tru, hinh cau...vv).

e Dinh hudng cua than quang (nghia la nam ngang, thang dimg) va goc
cam cua than quang,

e Kich thudc cua than quéng,
e D0 sau than quang bén dudi mat dat
- Chat lwong khéi da
e Dj bén cua vung quang, bo vach va bo tru than quang,

e Do cung khoi da, khoang cach cac khe nat, do bén cat cua khe nut,
cau truc, cuong do, ung suat, d on dinh, mirc d6 nudc ngam

- Tinh bién doi ciia quing
e Ranh gidi quang
e Tinh dong nhit ctia quing
e Tinh lién tuc cua quang

e Ham lugng quang (tirc la ham lugng cao, ham lugng thap) va sy phan
bo ham lugng trong than quang 1a tap chung hay phan tan

> CA&c yéu td kinh té

- Téan quing c6 thé khai thac
- Gid tri quang

- Ham luong quang

- Chi phi hoat dong

- Chi phi vén

- Dong tién

> Cac yéu to ky thuat
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- Kha nang thu hoi khoang san

- Tinh linh hoat cua phuong phap

- Kha nang co gidi hoa

- Tdc do khai thac

> Cac yéu tb niing suit

- Ning suit khai thac hang nim

- Thiét bi pht hgp véi phuong phép khai thac

- Hiéu qua cua phuong phap khai thac

- Can nhic vé mdi truong.

> Cic yéu td vé hiu cin

- Su san c6 cua lao dong lanh nghé

- Su sin co cua thiét b

- Kha ning chén lap

- Vén dé ké thua

- Yéu td strc khoe va an toan

Vi€e lua chon phuong phap khai thac phu hop rat quan trong vi no tac dong

té1 nhirng van dé sau:

- Kha ning thu hoi khang san va lam nghéo quing

- Miic d6 phat trién cac dudng 16 can thiét

- Yéu cau vé von va chi phi hoat dong

- Loai thiét bi can thiét

- Thoi gian chu ky va trinh tu hoat dong

- San luong (tAn/nam)

- Suruido

Niam 1981, Nicholas 1an dau tién dé xuit mot cach tiép cép sb6 dé l,ufa qchgn
phuong phap khai thac. Phuong phap Nicholas tudn theo cach ti€p can so d@ X€p
hang cac phuong phap khai thac khac nhau dya trén thir hang cua cac tham s6 dau
vao cu thé. Xep hang sb cho tung phuong phap khai thac dugc dua ra bang cach
tong hop cac xép hang nay. Xep hang cang cao, phuong phap khai thac cang phu
hop. Mot trong nhiing van dé cuia cach tiép can nay 1a tit ca cac tiéu chi lya chon
déu c6 muc do phu hop nhu nhau. Duéi day 1a cac bang phan loai phuong phap
khai thac theo cac tiéu chi ctia dia chat khoang san.
Bang 1.1. Lya chon phuong phap khai thac theo hinh dang cuaa than quang

Phwong phap khai thac Hinh dang thin quing

. Dia Cung~k|ch Phiing/bing Khéng ttleo
c , co quy luit
Pha sap khoi lon (Block caving) 4 2 0
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Khau phan tang (Sublevel stoping) 3 4 1
Doc phan tang c6 pha hoa (Sublevel 3 A .
caving)

Khau bang 16 chg dai (longwall) -49 4 -49
Buong cot (Room and pillar) 0 4 2
Luu qudng (Shrinkage stoping) 0 4 2
Khau chén l4p (cut and fill) 1 4 4

Bdng 1.2. Lya chon phuong phap khai thac theo goc cam cua than quing

Phwong phap khai thac _ Géc cim thin quing
Phan Trung binh £
Pia chdt | (<20 d%)) (20 ’ 55 | D0¢(>33)
Pha sap khoi 16n (Block caving) 3 2 4
Khau phan tang (Sublevel stoping) 2 1 4
Doc phan tang c6 pha hoa (Sublevel 1 1 4
caving)
Khau bang 16 chg dai (longwall) 4 0 -49
Buong cot (Room and pillar) 4 0 -49
Luu quing (Shrinkage stoping) -49 0 4
Khau chén l4p (cut and fill) 1 3 4
Bang 1.3. Lua chon phuong phap khai thac theo chiéu day than quing
Phwong phap khai thac ] Chiéu diy thin quing
Rat la Trun \ K¢ 1a
Dia chit hep Hep b‘lnhg Day | Rat day
Pha sap khoi 16n (Block caving) 3 2 4 3 4
Khép phan tang (Sublevel 5 1 4 4 3
stoping)
Doc phan tﬁng c6 pha hoa 1 1 4 4 4
(Sublevel caving)
Khau bang 16 cho dai (longwall) 4 0 49| -49 -49
Buong cot (Room and pillar) 4 0 -49 -49 -49
Luu quang (Shrinkage stoping) -49 0 4| -49 -49
Khau chén lap (cut and fill) 1 3 4 1 0
Bang 1.4. Lya chon phuong phap khai thac theo ham lugng quang
Phwong phap khai thac Ham luwgng quang
£ Trun
Pia chat Thap binhg Cao
Pha sap khoi 16n (Block caving) 3 2 2
Khau phan tang (Sublevel stoping) 4 4 3
Doc phan tang c6 pha hoa (Sublevel 3 9 9
caving)
Khau bang 16 chg dai (longwall) 4 1 0
Buodng cot (Room and pillar) 4 2 0
Luu quang (Shrinkage stoping) 3 2 2
Khau chén 1ap (cut and fill) 2 3 4
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Bang 1.5. Lua chon phuong phap khai thac theo chiéu sau than quing

Phwong phap khai thac

Dia chit

Chiéu sau thin quang

<100m | 100-600m

>600m

Ph4 sap khoi 16n (Block caving)

3

Khau phan tang (Sublevel stoping)

w

4

N

Doc phan tang c6 pha hoa (Sublevel

caving)

Khau bang 10 cho dai (longwall)

Buong cot (Room and pillar)

Luu quang (Shrinkage stoping)

WWwNw
WWININ

Khau chén lap (cut and fill)

2 3

A INNWIN

Bang 1.6. Lwa chon phuong phap khai thac theo d bén khéi quing

Phuwong phap khai tha

Chi tiéu khoi d4 theo RMR viing quiing

Pia chit

Rit yéu

Trung

Yéu [ inn

Cung

Rt
cung

Pha sap khoi 16n (Block
caving)

4

3 0

-49

Khau phan tang (Sublevel
stoping)

1

4

Doc phan tang c6 pha hoa
(Sublevel caving)

1

Khau bang 16 chg dai

(longwall)
Buong cot (Room and pillar)

Luu quing (Shrinkage
stoping)

= O o

4 2
3 5
3 3

Khau chén lap (cut and fill)

1 2 3

Wl W o DN

Bdang 1.7. Lua chon phuong phap khai thac theo do bén da vach

Phwong phap khai tha

Pia chat

P bén ciia da vaich RMR

Yéu Trung Cing

Rat
cung

Pha sap khoi 1on (Block caving)

binh
3 2

Khau phan tang (Sublevel
stoping)

w

4

Doc phan tang c6 phé hoa
(Sublevel caving)

Khau bang 16 chg dai (longwall)

Buong cot (Room and pillar)

Luu quéng (Shrinkage stoping)

Khau chén lap (cut and fill)

oljojojol o
AN~ W
WihkhoIw N

WO W N
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Bdang 1.8. Lva chon phuong phap khai thac theo d6 bén da vach

Phuong phép khai tha D{ bén ciia d4 tru RMR ’
Pia chat Rityéu | Yéu Tb'}l:l?lg Cimg cIl{'rfltg
Phé_ sap khoi 1on (Block 3 3 3 9 9
cav!ng) ‘
?tgglilngglan ‘tang (Sublevel 0 0 9 3 3
e I L I
ﬁggxgﬁ)g 16 cho dai 0 0 0 0 0
Budng c6t (Room and pillar) 0 0 0 0 0
Lu'u_quafmg (Shrinkage 0 0 5 3 3
stoplng) ,
Khau chen lap (cut and fill) 3 3 2 2 2
Bdng 1.9. Pic diém dia chat cia khoang san khu vuc mo Bong Vi Kém

Hinh dang than quang Khong theo quy luat

G6c cam than quing >50

Chiéu day than quing 0,7-7,8m

Ham lugng trong than quang Trung binh

Chiéu siu than quing 100-300m

Chi tiéu khoi da theo RMR ving quing cung

D6 bén cua da vach RMR cliing

D6 bén cua da tru RMR cliing

Dua vao cac bang phan loai phuong phap khai thic theo cac tiéu chi diéu
kién dia chat cua khoang san ta co:
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Bang 1.10. Bang téng hop céc lya chon phuong phap khai thac theo yéu td dia chat khoang san.

Chi
Phwong phap khai thac Goc | Chidu Ham Chidu tl;e.u , ]2(.) 129
Hinh dang thin | cim diy lwgng sau khoi da b on b oz

< A A trong h3 theo |cta da|cua da| Tong

Cic yéu dia ché quang than | than | 7 | than | pviR | vach | tru
quang | quang | cuwing | 1"*"8 | ving | RMR | RMR
quang

Ph4 sap khoi 16n (Block caving) 0 4 3 2 3 0 2 2 16
Khau phan tang (Sublevel stoping) 1 4 4 4 4 4 4 3] 28
Khau doc phan tang c6 pha hoa (Sublevel caving) 1 4 4 2 2 1 2 3] 19
Khau bang 16 chg dai (longwall) -49 -49 -49 1 2 2 3 0| -139
Buong cot (Room and pillar) 2 -49 -49 2 3 5 5 0 -81
Luu quéng (Shrinkage stoping) 2 4 -49 2 3 3 4 3| -28
Khau chén lap (cut and fill) 4 4 1 3 3 3 3 2l 23

Theo bang trén thi phwong phap tdi uu theo diéu kién dia chat ciia khoang san 1a phwong phap khau phén tang.
+ U'u diém va nhuge diém ciia phwong phap khau phan ting

> Uu diém

- Nang suét tot

- Chi phi vura phai

- (0 kha nang co gioi hoa

- Piéu kién van hanh an toan

- Thu héi quing cao, 1am nghéo quing vira phai

» Nhuge diém o
- Phat trién ban dau ton kém
- Khong linh hoat/Khoéng chon loc.
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Nhu vay, phuong 4n tdi wu 13 cai tién so d6 cong nghé hién co ciia mé theo so
do cong nghé 10 doc via phan tang hay pha nd phan tang tuy theo tung diéu ki¢n ctia
than quang. Cac hudng cai tién cu thé nhu sau:

1.2 Phwong 4n cai tién so' dd cong nghé khai thac cho thin quing day trung binh,
chieéu dai theo phwong ngan (thau kinh)

Nhu d3 dé cap ¢ trén, cac than quang tai khu vuc moé déu thudc loai co gbc dbe
16n. Do d6, doi véi cac than quang co6 chi€u day trung binh, goc doc 16n va dang thau
kinh s€ duogc cai tién nhu sau:

1.2.1 Phwong 4n 1: Pdi v6i cac budng khai thic di dwoc chuin bi bang h¢ thong
khai thac buong luu quing sé thuc hién cai tién phuwong phap thao quing
qua cura thao sang 1o thao quang.

So d6 cua phuong an nhu sau:
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Hinh 1.1. Cdi tién hé théng khai thdc buong lwu quing da dwec chudn bi biang cdach
dao lo thado va ngach thdo quang
1. 1. Vitri tranh 2,4. Doc via van tai, 3. Vi tri xuc tdi 4. Lo thuong, 5. Cua
s6 quan sat, 7. May xuc tai, 8. Xe dao lo 9. Xe khoan.



Hinh 1.2 Phwong dn cdi tién viéc thu hoi quing trong buong khéu

Phuong 4n cai tién nay s& khic phuc dugc giai phap thdo quing qua phéu thao
hién nay tai md. Viéc thdo quing qua phéu thao khong c6 kha ning co gi6i hoa nén
mat nhiéu thoi gian va anh hudng dén hiéu qua san xuat. Hon nita, cong tac thao thu
cong tiém an nhiéu rui ro vi phéu thao rat dc va toan bd quing chat tai 1én cira thao
gdy ra tinh trang ket hay tac cira théo. Trong cac tinh huéng nay s€ phai st dung
choong dé cay bay da va quing nén nguy co mat an toan rat cao. Ngoai ra, luong da va
quing quéa c& chay qua cira thao sé rat kho xir 1y dé dap vun.

Trong phuong an cai tién dé xuét, lugng quing chay truc tiép qua 10 thio quing
(khong c6 ctra thao) xuéng 10 nhanh chat tai. Tai day co thé sir dung dugc co gidi xic
bbc bang may xtc 14t hong c& nho nén sé giai quyét dugc yéu cdu an toan va stc lao
dong ctia cong nhan, ting ning sut lao dong. Ngoai ra, luong quing va da qué cd s&
dugc dap vo bang dau dap khi nén gan trén may xuc (khi thay gau xtic nang bang dau
dap khi nén pha v& quing va d4) ngay trong 10 nhanh chét tai nén dam bao dugc an
toan va hiéu qua.

Tuy nhién, nhugc diém chinh 1a chua khac phuc dugc van dé khoan nd min pha
v0 quang tai guong 10. Cong tac khoan van phai thuc hién bang may khoan YT-28 véi
budc tién guong trung binh 1,5m, khéi lwong khoan kéo dai va mat nhleu suc lao
dong. Sau n6 min van phai san gat dbng quing trong 16 cho dan dén tiéu ton nhiéu stc
lao dong, rui ro mat an toan cao. Ngoai ra, chua cai thién dugc kha ning thong gi6 cho
16 cho vi phén 16n céc 10 thugng cot co cugce chin an toan, 6ng gi6 va thang di lai dan
dén sy can tro hiéu qua thong gié. Hién tuong gid quin khong duoc cai thién, gié sach
vao guong 10 cho rat kém.

1.2.2 Phwong 4an 2: Pdi v6i cac khu vire chua dao 10 chuin bi, phwong 4n cai tién
dugc thuc hién bang h¢ thong khai thac pha no phan tang.
Tai cac khu vuc chua dugc thuc hién dao 10, phuong an cai tién so dd cong
ngh¢ nhu sau:
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v

Hinh 1.3 So' 6 céong nghé khai thic phd né phéin ting
1. Lo doc via van tai; 2. thnh,chdt tai; 3. Lo do~c via phan tang; 4. Thuong block; 5.
Xe khoan di dong; 6. Xe xiic boc - van tai; 7. Phéu thdo quang; 8. Puong ré nghiéng.

- So d6 chuan bi: Pao mot 16 thuong Thong gié — van tai voi goc doc 25-30°
trong d4 tru tir mirc van tai 1én mirc thong gid cua tang khai thac. Lo thuong ndy s&
thay thé cho toan bd cac 1o thugng cot trong hé théng khai thac hién nay (boi vi 10
thugng cot hién nay dao theo goc dbc than quing nén ¢ goc doc 16n, viée di lai va van
chuyen thiét bi rat kho khan. Ngoai ra, ro viéc viéc luu quing trong buong va khoan
ban min trén guong ngugc theo chiéu ddc di dan dén rui ro da vang xudng chan 10
thuong ¢t nén can cé cac cugce chan trén 10 thuong. Cc cuoc chin nay lai lam can tro
kha ning thong gi6 cho 16 cho vi dng gid di qua 10 thuong cot dé vao 10 cho).

- Phuong phap khau quang: Khiu quing bang phuong phap khoan nd min. Tuy
nhién, trong so dd nay c6 thé ap dung co gio1 hoa cong tac khoan bang xe khoan ¢&
nho. Khi ap dung xe khoan ty hanh véi chiéu sau 16 khoan dén 10-15m co thé nang
cao dugc chiéu cao phan tang khai thac, giam kh01 luong dudng 16 doc via phan tang.
Xe khoan dugc dua 1én cac 10 doc via phan tang thong qua 10 nghiéng hoic qua 10
thuong. Cong tac khoan nd min tach pha quing tai gwong cua 10 doc via phan tang co
thé dugc thyc hién theo hudng 1én trén hoic xubéng dudi tiy theo dic tinh cia may
khoan Iiwa chon. Véi phuong an nay s& nang cao hiéu qua dugc cong tac khoan 16 min,
gidm lao dong nang nhoc.
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- Kha nang cai tao so d6 thong gid cho 10 cho: Vi 10 thugng Thong gid — van
tai dugc dé xuit trong so dd nay, 10 thuong nay s€ phuc vu cong tac van tai vat liéu,
thiét bi, di lai va 1 16i thong gié chinh trong mdi khu vyc khai thac. Viéc bd tri so dd
nhu trén s& khic phuc duoc khuyét diém cta so dd hién tai 1a “hién tuong gidé quan”.
Boi vi v6i so dd nay, gio sach theo 10 thuong Thong gio van tai nay dugc cac quat cuc
b théi vao vi tri khai thac, sau d6 gié ban quay tro lai va thoat 1én trén dau 16 thuong
va ra ngoal 10 théng gio chinh. Trong so d6 cong ngh¢ khai thac budng lwu quing ci,
ong gié dan vao 16 cho nam trong 16 thugng cot va van dé 1am cugc chin an toan va
thang di lai da can tr¢ kha nang thong gio.

- Kha nang thao quéng: Dbi voi phuong an cai tién so do cong nghé nay, quing
sau khi phéa n6 dugc luu trong buong va viée thao quéng khong con st dung pheu thao
nhu hién nay ma dugc thao truc tlep xuong 16 thao quang. Thuc té cho thiy viéc sir
dung phéu thao nhu hién nay gip rat nhiéu kho khin do phai sir dung thu cong. Véi 10
thuong c6 goc doc 16n nén toan bd quing chét tai 1én cira thao giy ra tinh trang ket ctra
thao va rui ro an toan. Ngoai ra, khi c6 khdi da va quing qua c§ troi xuong cura thao s&
rat khé xir Iy dé dap v&. Do d6, khic phuc tinh trang ndy bang hudng cai tién phuong
an thao quing vao duong 10, sau d6 str dung may xtc 14t hong ¢ nho dé xuc bdc 1én
phuong tién van tai. Viéc xtr dung may xuc 14t hong s& giam rii ro mat an toan cho
cong nhan lao dong, giam lao dong ning nhoc va cé kha ning dap v& quing qua c& dé

7
. ¥ /
(T T T 1 171 Jomis 11)
i LI |
Hinh 1.5. Cdc so db cdi tién thdo qudng trong buéng khiu

Nhuoc diém ctia phuong 4n nay 1a can phai dau tu thiét bi khoan va may xic,
dao bd sung dudng 16 thuong Thong gid — van tai va 1o nghiéng van tai thiét bi. Tuy
nhién, hiéu qua mang lai 12 ning suét lao dong cao, giai quyét duoc cac kho khin dang
gip phai tai mo, dong thoi khong phai dé lai tru quing dé bao vé 16 thuong, ton that
nho.



19
1.3 Phwong 4n cii tién so' dd cong nghé cho than quing day trung binh, chiéu dai
theo phwong lon

* Phuong an 1: Poéi véi cdc buong khai thac da dugc chudn bi bang hé thong
khai thac buong luu quang sé thuc hién cai tién phuong phap thdo quang qua cia
thao sang lo thao quang.

Dbi voi cac khu vuc dd duoc chuin bi béng hé théng khai thac budng luwu
quang, phuong an cai tién so d6 cong ngh¢ trong diéu kién nay duoc thyc hién tuong
tu nhu dbi v6i cac than quing c6 chiéu dai theo phuong ngan (thdu kinh). Cong tac cai
tién chi dugc thuc hién tai hang muc thao quing ra khoi budng luu quing va st dung
may xtic 14t hong dé xuc bdc 1én phuong tién van tai.

* Phwong dn 2: Déi véi cac khu vue chwa dao 16 chuan bi, phirong dn cdi tién
dwoc thue hién bang hé thong khai thac pha noé phdn tang.

Tai cac khu vuc chua dugc thuc hién dao 10, phuong an cai tién so dd cong
ngh¢ cing duoc thuc hién twong tu nhu déi v6i cac than quing co chiéu dai theo
phuong ngan. Tuy nhién, sy khac biét la can phai dao nhiéu duong 16 thuong Thong
glo — Van tai @& dam bao cong tac thong gié va van chuyén thiét bi giita cac budng
khau quing. Khoang cach giita cac 16 thuong Thong gié — van tai khoang 200-300m.

1.4 Phwong 4an cai tién so dd cong nghé khai thac cho thian quing day, chiéu dai
theo phwong ngan (thau kinh)

Déi véi cac than quing day, hién tai mé Pong Vi Kém Sin Quyén chua khai
thac. Tuy nhién, theo thiét ké thi cac than quing nay duoc khai thac bang 10 doc via
phan tang c6 st dung xe khoan ty hanh va khoan ngugc Ién trén. Budng khai thac
duoc chuan bi bﬁng 16 thuong cot dao theo chiéu déc cua than quang, chiéu rong cot tu
80 + 100m. Tur 16 thuong cot tién hanh dao cac 16 phan ting dé chia tang thanh cac
phan tang voi chiéu cao mdi phan ting 10 + 15 m, trung binh a 12m. Lo phan tang
duéi cung duoc dao cach 10 doc via van tai ting tir 2 + 4 m. Dé thu hdi quing trong
budng khai thac, tién hanh dao cac phéu thao quing tir 10 doc via 1én 16 doc via phan
tang dudi ciing cua téng, khoang céch gitra cac hong sédo tir 6 + 9 m Vél cac phéu thao
quang dugc dao theo tién d0 khai thac cua cot. Quang sau khi pha no tir cac 10 phan
tang s& tu roi xubng day ting ctia cot khai thac va duoc théo qua cac cua thao xudng
phuong tién van tai tai 10 doc via van tai, sau dé6 dugc van chuyen ra ngoai mat bang
cua 10. Gid sach tur 10 doc via van tai qua thugng thong gié cta cdt 1én thong gid cho
cac phan tang khai thac, gi6 ban tir cac phan tang khai thac thoét theo 10 doc via thong
gi6 cua cOt thoat ra ngoai.

Vi thiét hién tai thi rat kho dé dua thiét bi khoan lén céc 10 doc via phan tang
vi 10 thuong cot doc (phai di chuyén thiét bi khoan trén nhiéu 1o doc via phan tang vi
quang sau khi pha n6 dugc luu trong budng va thao dan nén cic phan ting dugc tién
Ién phia trude ddng thoi v6i nhau). Hon nira cong tac théng gid cling gip nhleu kho
khin khi van duy tri 1o thuong cot nhu hién nay. Do do, phuong hudng cai tién dugc
thyc hién theo cac 16p khau tir trén xuong duoi, quang pha né tur cac 1op khau duoc
xuc bdc tryc tiép 1én phuong tién van tai dé van chuyén ra hé théng van tai chung nhu
hinh sau:
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Duong 10 xuyen vis trén

Budng khal thac

-~ Dwramg 1 xuyan via duerl

Duwrerng 10 xuyén via trén

’ } } '.' ! ‘ ! ‘ | Budng khai thac

Purirng 1o xuyeén vis dudri

Hinh 1.6. So' dé cong nghé khai thic 1o doc via phén ting chia thanh cdc I6p khiu
i tir trén xuong dwdoi, khoan tir trén xuong duwéi

a—So do dao cac dwong lo doc via phan tang theo lop; b — So do cong nghé

khai théc méi phdn ting

9 ;
7 _._.
{ "‘;- Vo w—
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Hinh 1.7. So' dé cong nghé khai thdc 1o doc via phén ting chia thanh cdc I6p khéu
tir trén xuéng dwoi, khoan tw dwoi lén trén
1-May khoan; 2- -May chat béc vén tdi; 3-Lo thdo qudng; 4-Poan goong; 5-Quang ldt;
6-Bunke; 7-Mdy cdp liéu,; 8-Sang; 9-Mdy nghién, 10-Thung skip; 11-Bdng tdi; 12-Giéng
dung

Trong so dd cong nghé nay, dé d& dang di chuyén thiét bi gitta cac phan tang
khai thac thi can thiét phai dao duong 16 nghiéng di chuyén thiét bi. Puong 10 nay
dugc dao trong da tru va s€ thay thé cho cac 1o thuong cot dbc ding da dugc thiét ké
trude day. Thong gio, van tai thiét bi, s& duoc thuc hién thong qua duong 10 nghiéng

nay.
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Giai phap cai tién nay s& gop phan giam ton that quing dé lai ¢ tru bao v¢ cac 10
thuong cot, tang kha nang ap dung co gidi hoa, tang nang suit lao dong va hiéu qua
san xudt, ting kha ning thong gié (khéng con hién twong gié quan) va hiéu qua thu hoi
quang.

1.5 Phwong 4n cai tién so dd cong nghé cho thin quing day, chidu dai theo
phwong lom

Pbi v6i cac than quing day co chiéu dai theo phwong 16n, phuong an so do
cong nghé van lya chon str dung theo thiét ké dé xuét. Tuy nhién, dé tai dé xuét khong
dao cac 10 thuong cot chia budng khai thac vi cac 10 thuong cot doc khong dam bao
kha ning di chuyén thiét b giita cac phan ting. Ngoai ra viéc sir dung 10 thuong cot s&
dan dén hién tugng quan gio, thong gio kém.

Dé tang hiéu qua khai thac, dé tai dé& xuat dao dudng 1o nghiéng thong gi6 va di
chuyén thiét bi trong da try dé ndi giita mirc vén tai va mirc thong gid. T dudng 10
nghiéng nay dao cac clp xuyén via vao than quing dé dao cac 16 doc via phan tang.
Khoang cach giita cac dudng 16 nghiéng theo dudng phuong ciia khdi quang 1a tir 200-
300m tuy theo kha ning thong gié vao cac dudng 10 doc via phéan tang.

So d6 cong nghé dé xuat cai tién nhu sau:

Hinh 1.8. H¢ thong khai thdc khiu theo phén ting

Trong so dd cong nghé dé xuat, chiéu cao mdi phan tang khai thac 1a tir 10-
15m, cong tac khau quing trong budng duoc thyc hién bang khoan né min. Cong tac
khoan dugc thuc hién b@fmg xe khoan ¢& nho, hudéng khoan dugc thuc hién tir phan
tang trén xudng phan tang dudi. Quing sau khi dugc pha nd tir mdi phan tang s& duoc
lwu trong budng va thao dan qua 16 thio quing.

Lo thdo quang dugc thuc hién tuong ty nhu da dé xuét & cac phﬁn trén. St dung
may xtic 14t hong c& nho dé xuc boc quang tir 16 nhanh thao quang 1én phuong tién van
tai & 10 vén tai chinh. Trong so dd nay khong str dung cira thio quing dé giam khdi
lugng lao dong thu cong, ting mirc dd an toan va kha nang dap vd quang trong 10.

Uu diém ctia phuong an cai tién so dd cong nghé 1a kha nang khoan xuéng phia
dudi cua thiét bi khoan, dao duong 10 nghiéng dé di chuyén thiét bi dé dang va gidm
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khéi lugng cac 1o thuong cot dbc (khé thi cong), tang hiéu qua thu héi quang dudi
budng khau bang 16 thio quing, ting kha ning xuc bdc, giam khdi lugng lao dong
nang nhoc.

1.6 Nhan xét chung

Dé tai di nghién ciru dé xuét cai tién so dd cong nghé dé ting hiéu qua khai
thac cac than quang tai khu mo, cu thé:

Dbi v6i so do hé théng va cong nghé khai thac di dugc chuan bi xong: Cai tién
phuong 4n thao thu hdi quing thong qua 16 thao quéng va 10 nhanh, xur dung may xtc
1at hong dé ting hiéu qua xuc bdc, an toan lao dong va ting kha ning dap vun quing
qua ¢&. Phuong an nay khic phuc duoc viéc thao quing thu cong qua cac cira thdo
hién nay, giai quyét vin dé an toan khi thao quing, khong con hién tuong da va quing
qua c& ket cimg tai ctra thao (giam khdi lvong dap v quing qué c& trong 16 cho, giam
thoi gian chudn bi dot khau guong méi).

Déi voi cac than quang day trung binh va chua dugc dao 10 chuan bj: Do viéc
ap dung hé thong khai thac buong Iuu quing rat kho khan, guong pha quang phia trén
vi tri 1am viéc nén can phai bo sung cac giai phap an toan vé Chong gitr tam; co gioi
hoa khau khoan, san gat nén budng luu quing sau mdi dot nd dang, thao diéu hoa;
cong tac choc cay da om da treo cu thé nhu sau. Do d6 dé tai da dé xuét khong sir dung
hé thong khai thac nay ma thay bang hé théng khai thac pha nd phan tang. Trong so d6
hé thong va cong nghe dé xuat, vi tri ngudi lao dong dugc dam bao an toan (trong 16
doc via phan tang) c6 kha ning co gidi hoa cong tic khoan, kha nang di chuyén thiét
bi gitra cac phan tang dé dang, cai thién kha ning thong gio, ting hiéu qua thao quing
va giam khéi luong cac 10 thugng cot déc.

Déi v6i cac than quing c6 chiéu day 16n, dé xuat cai tién v6i hé thdng khai thac
10 doc via phan tang theo cac 16p (d6i v6i khédi quing dang thau kinh), van tai truc tiép
trén cac 10 doc via phan ting. Pbi véi cac than quing co chiéu dai theo phuong 16n thi
cai tién so do cong nghé khai thac 10 doc via phan ting trong thiét ké bang viéc bd
sung dudng 10 nghiéng di chuyén thict bj dé dam bao di chuyen thiét bj gitta cac phan
tang khai théc, dong thot giam khéi luong 16 thuong cot doc, ting kha nang thu hoi
quéng trong buong khau bang 16 thdo quing va xuc boc bang may xic, su dung xe
khoan c& nho dé khoan 15 min theo hudng tir phin ting trén xudng phan tang dudi.

Céc phuong an de xudt dé cai tién so dd cong nghé khai thac c6 tinh kha thi cao
khi ap dung vao thyc té. Kha ning cao co thé ap dung co gidi hoa trong cac khau cong
nghé, ting ning suat va hidu qua san xuat cia mo, ting kha ning thong gio, nang cao
dugc an toan lao dong.
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Chuong 2. TINH TOAN PIEN HINH CUA MOT CONG NGHE BUQC
LUA CHON DE NANG CAO HIEU QUA KHAI THAC TAI MO
PONG VI KEM, LAO CAI

2.1 Lwa chon khu vue thiét ké

Trén co s& so dd khai thong chuén bi cua khu vuc, dé tai lua chon khu vuc thiét ké
1a cac khéi quing 13-122-1.1, 14-122-1.1 va 2-121-1.1 cta than quing TQ1.1. Cac khdi
quing ndy déu nim trong dién dugc huy dong vao khai thac trong thoi gian t6i va da duoc
khai thong m¢ via bang 10 xuyén via van tai chinh mic +30 tir san giéng vao dén than
quing TQI.1. Mirc thong gié duoc khai thong bang 10 xuyén via théng gié mirc +150 va
10 thuong tru VCTB, TG +110/+150. Cac khdi trit lwong nay phan b tir muic -50 dén
muc +110, tir tuyén tham do T.47 dén myén T.50-1. Nhu vay viéc lua chon cac khéi trix
lwong dé tinh toan thiét ké ap dung thir nghiém 1a phu hop véi hién trang so d6 khai thong
hién c6. Pic diém cua cac khoi quang lua chon thiét ké nhu sau:

Bdang 2.1. Piic diém cdc khoi tri¢ lrong tai khu vwe lwa chon thiét ké

Tror

, | Dién | Chiéu | Thétich| lugng | Ham mTOfn“
TT | Tén TQ | SO hiéu khoi |tich khoi | day tinh | khoi quang |luong Cu im 10%1 ;

(m2) | TL(m) | (m3) | kho (%)
(T (T

-

TQL1l.1 2-121-11 3.691 2,98 10.981 | 36.348 0,46 167

N

TQ1L1 | 13-122-1.1 | 19.373 | 3,08 59.697 |197.599 | 0,74 1.469

3 | TQL1 | 14-122-1.1 | 24.109 3,29 79.387 | 262.770 | 0,47 1.223

Tong 47.173 150.066 | 496.717 2.859

’ Céac khdi ‘quefmg lua chon vao thiét ké khai thac déu thudc than quang dbe ding,
goc doc 75°, chiéu day than quang tir 2,98 — 3,29 m, trung binh 3,1 m.

Mt cat doc ciia khéi trit luwong tai khu vuc lya chon thiét ké nhu sau:

T 50a T 50-1 T 50 T 47-2 T 47a T 47-1 T 47
|

+2ool | +200
I | | I I |
I /\ - | I I |

— 548

1150 ! Pl [ I | | o —"aso
I ~t I — - I
I y I )
I Y/

100, s +100
T

+50 ¥ ko 14122011 Uor +50
: va ¢ LK47|;-2%% i

0 : 0
I
| |
50, T -50

[ [ P -
T~ \ q T | I

-100 | T T T I I | 100

Hinh 2.1. Trdc doc khoi quéng tai Khu viee thiét ké
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* Pic diém da vach, da tru cia khdi quiing tai kh vue thiét ké

L6p da & phia trén quing (da vach). D4 co két cAu dia chét cong trinh twong ddi
bén viing, bao gém cac da Gneisbiotit, Granitogneis, d4 phién thach anh 2 mica va it
da khac nam xen kep nhau. Cac 16p day tir 0,50m + 30m. P4 bi anh hudng phong hoa
yéu va bi nirt né c6 chd dap v&. Nhitng chd bi niit né dap v c6 két ciu dia chit cong
trinh thudng kém bén viing. P4 trong 16p nay chira nude ap luc cuc bo trong cac khe
nGt va 16 hong nhung nghéo va c6 anh hudng khong dang ké toi cong trinh di qua.

L6p da chira quing bao gém da bién chit trao doi va Gneisbiotit bi micmatit
hoa. Pa bi nén ép, it bi nut né, kién trac dang hat, vay cAu tao dang dai, khéi ran chéc
tuy nhién c6 chd bi nit né dap v kha manh.

Lép da dudi quing (d4 try) bao gdm cac da Gneisbiotit, Granitogneis,
Amphybol, da voi hoa héa va it da khac. D4 trong 16p ndy thudng ran chic it nirt né co
két cdu dia chét cong trinh bén virng. Két qua trung binh cac chi tiéu phan tich thé hién
trong bang sau.

Bdng 2.2. Dic diém co Iy dd ciia cdc l6p vdch, tru

Gia tri
ic théne sb ; . Lép dd
TT Cic thong so Don vi Lop colf’ti’a Lip try
vach g
quang

1 | Do am:

- P 4m kho, Wig % 0,163 0,163 0,131

- Do hiit am, Whn % 0,43 0,296 0,295
2 | D615 rdng, n % 1,136 0,835 0,83
3 | Ty trong, V glcm? 2,729 2,859 2,788
4 | Khéi luong thé tich:

- Kho gi6, ykg g/cm?® 2,701 2,836 2,766

- B&0o hoa, ybn g/lcm?® 2,711 2,845 2,774

- Kho tuyét doi, yc g/cm?® 2,699 2,835 2,764
5 | Cuong do khang nén

- Kho gid, 8n KG/cm? 760 1008 1203

- B&o hoa, &pn KG/cm? 721,4 960 1150
6 | Cuong do khang kéo, &« KG/cm? 75,82 94,85 109,2
7 | GO6c ma sat trong, ¢ do 36,55 37,20 37,31
8 | Lyc dinh két, C KG/cm? 138,5 177,8 211,6
9 | Hé so kién cb, f 7,439 9,046 10,21
10 | Hé s6 bién dang mém, k 0,946 0,95 0,951

2.2 Luwra chon so' dd cong nghé khai thac phut hop véi diéu kién khu vue thiét ké

Nhu da phan tich, d¢ cai tién so d6 cong nghé khai thac, tai khu vuc thiét ké Iya
chon 4p dung so d6 hé thong va cong ngh¢ khai thac pha né phan tang. Pac diém cta
so do cong nghé lya chon nhu sau:
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Theo dic diém phan bd ciia cac khdi quing khu vuc thiét ké, chiéu dai theo
phuong 1 350m, hai bén sudn déu 1 cac khéi quing 333. Dé dam bao khai thac triét
dé quing va khong can phai dé lai tru bao vé cac duong 10, & mirc thong gi6 +110 thuc
hién dao 10 doc via mic +110 trong da tru song song va cach 10 doc via trong quing
khoang 10m. O muc van tai +70 cling thyc hién dao 10 doc via mirc +70 trong da tru
cach than quing khoang 10m. Viéc ndi thong giira 16 doc via trong da va 10 doc via
trong quang dugc thyc hién bang clp xuyén via. Tai giita trung tim khu vuc thiét ké
thue hién dao mot dudng 16 nghiéng +70/+110 ndi tir 10 doc via trong da muc +70 1én
16 doc via trong da mirc +110 dé phuc vu di chuyén thiét bi qua lai gitra cac 1o doc via
phéan tang Puong 16 nghiéng dugc dao véi goc doc 15° dé thuan tién cho viée di
chuyen thiét bi. DBuong 10 nay dugc dao theo hudng zich zéc theo tung chiéu cao phan
tang. Chiéu cao mdi phén ting khai thac duoc lya chon twong tmg vé6i thiét bi khoan,

dy kién 10-12m.

Dé chuén bi cac phan ting khai thac, tir 160 nghiéng +70/+110 thyc hién dao cac
16 cup vao gap than quang. Cac 16 cup duoc dao twong Ung ¢ cac mirc cao cua phan
tang khai thac trong khu vuc thiét ké. Khi cac 10 cap vao gip than qudng, thuc hién
dao 16 doc via phan tang khai thac ra phia bién giéi ctia khu vyc thiét ké.

Tai muc 10 doc via da +70 va doc via phan tang cudi cung, thuc hi¢n dao 10
thdo quang, cac cup xuyén via tir 10 doc via trong quang mtrc +70 va vi tri 10 thdo
quang dé chuan bi cho cong tac thao quing trong qua trinh khai théc.

So dd chuén bi cho tang khai thac nhu sau:

A-A

Cic16 ciip xuyén via LoDVPT mire +100 Burdng 18 doc via mire +110 (trong quing)

A Budng 16 doc via théng gio mirc +110

Lo DVPT mirc +90 Caclo cip xuyén via

L6 DVPT mirc 480 i Buong 16 doc via mirc +110 (trong d4)

—1 i

[

:
|

[ I E

\ / / I ]

‘ -t /’ = . Lo (phén) g

‘ ‘é gott - ! thio quing /2 SRR

F i 3 i T Buong 10 nghiéng
RIATATAYS e AT ATATATATITATERE T 101110
‘_H_H_H_H” || || || || || || || I I I [ I N 8 S 1 S N S N S ||H ‘ ’

| I Lo (phéu) thao quing [‘—IS 10m \ Buong 16 doe via vén tai mire +70 | E Budng 16 doc via mirc +70 (trong da)
‘L J‘ ‘L Lo nhanh (ciip) vao thao quing) Dudng 10 nghiéng +70/+110 J‘ 1_ J‘ - Lo nhanh (cip) vao thio quing)

Buong 10 doc via mire +70 (trong quéng)

A=
Hinh 2.2. So dé chudn bi buéng khai thdc tai khu vwc thiét ké
2.3 Tinh toan cac thong s6 co ban ciia so d0 cong nghé khai thac lwa chon
2.3.1 Tinh toan cac thong s6 ciia cong nghé khoan va pha nd quiing trong budng
khau
1. Phuong phap tach phd quang

Cong tac tach pha quing tai guong khau cua lo doc via phan tang duoc thuc
hién bang khoan n6 min. Quing sau khi duoc pha nd s& luu trong buong khau va thao
Xuong phia dudi 10 thdo quang. Do d6 cong tdc dap vun quing lan 2 duge thue hién
bang dau dap khi nén gin trén may xtc 14t ¢ 16 nhanh vao 10 thao quing.

* Lwa chon thiét bj khoan:
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Pé giam lao dong ning nhoc, ting hiéu qua san xuat, dé tai lya chon ap dung
cho khu vyc thiét ké bang may khoan tu hanh ¢& nho. Céc thong s6 chinh cua may
khoan tu hanh lya chon nhu sau:

Hinh 2.3. May khoan tw hanh banh xich KGH3

Bdng 2.3. Cdc thong sé chinh ciia mdy khoan tw hanh

Model

D6 cieng cia da

Buéng kinh 16 khoan
Chiéu sau khoan kinh té
Ap suét

Lwreng khi tigu thy

Téc dé quay

Mé& men quay

Lwrc nang

Kiéu day

Chiéu dai day

Pé leo déc

Khoang sang gam

Tée dé di chuyén

Goc nang van chuyén(®)
Gac quay van chuyén (%)
Gac nang tay khoan (°)
Bi van chuyén

Béng co

Céng suat

Can khoan

Kich thuéc tdng (L*W*H)

Téng trong Irong

KG910B

F=6-20
©80-105mm

25m

0.7-1.0Mpa

9-13 m3/phat
0-120 vong/phat
980N.m

15000N
Hydro-Xylanh-Xich
2000mm

30°

254mm

0-2.0km/h

Ha 118.5, nang 23.5, tdng 142
Trai 36.5, Phai 11.5, tng 48
35°~80°

900mm

YC2108

33KW 2200 vong/phut
©60"2000mm
4100=x2030%2020 (mm)
4000kg

KG910D KGS10E KGH3

17000N 15000N

3000mm 2000mm

0-2.5km/h 0-2.0km/h

YC2108
33KW 2200 vong/phat

Bién/Diesel
22KW/ 18 5KW

Bdng co dién
22KW

4100%2100%2100 (mm)
3300kg

4400=2200=2050 (mm)

Theo thong s6 cua nha san xuat, may khoan nang khoang 3-4 tan, chiéu rong
may 2m va chiéu cao 2m. Kha ning khoan sau cua may khoan c6 thé td1 25m, may
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khpan chay bﬁng dong co diezen hodc dong co dién do Trung Quéc san xuat. V&i dic
diém cta may khoan nay hoan toan kha thi dé ap dung.
2. Thiét ké so do khoan né min

* Cdc théng sé dia chit va kj thudt ciia HTKT
Theo hé thdng va cong nghé khai thac, lya chon cac thdng sb dia chat cua than

quing va cac thdng sb kg thuat caa khu khai thac dugc xac dinh:
- Chiéu day trung binh cua than quing: 3,12m;
- Chiéu dai mot doan khau trung binh 10,4m;
- Chiéu cao phan tang khai thac: 10 m;
- b6 ctng cua quang f = 10-16.
* Hp chiéu khoan no min khai théac quing
- Chi tiéu thuéc né don vi:

Céc chi tiéu khoan nd cho guwong khai thac sir dung cac cong thirc thuc nghiém

cua GS.Protodiakonov:
q= 0,213><\/T><(,/0,2x f +%) xK1xKz kg/m?

Trong do: f - H@ s6 kié,n ¢ cua quang, f = 10+16; B: chiéu rong mot doan nd
min, B = 3 m; K>—H¢ so tinh dén mirc d6 dap vun cta quang, Ks = 1,1+1,3; chon K1 = 1,2;
K1 — Hé sb ké dén kha nang cong pha cua thude nd, K1= 0,9 + 1,1, chon Ky = 1,05.
Thay s6 ta duoc: q = 1,24+1,97 (kg/m®), trung binh q = 1,61 (kg/md).
- Khodng cdch giita cdc hang 16 khoan
Khoang cach giita cac hang 16 khoan dugc tinh theo cong thirc sau:

W:dx\/0,785xAde m
gxm

Trong dé: d - Pudng kinh 16 khoan, d = 0,102m; A - Mat d6 nap thube, A =
1000 (kg/m3); Kq- Hé sb lam day 16 khoan, Kg = 0,6+0,72; chon Kq = 0,65; m - Hé s6

tiép can cua cac thoi thuée, m=1,0 = 1,5; chon m = 1,15

Thay s6: W ~ 1,9 m;
- Khodng cdch giita cdc 16 khoan trong mét hang
Can ct vao cong nghé khai thac lya chon, can cir vao chiéu rong buéng khai thac;

can ctr chiéu rong duong 10 doc via phan tang.
Céc 16 khoan duoc khoan tir cac dudng 10 doc via phan tang theo so dd sau:
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Lo DVPT trén

‘ Cac 16 khoan

" Lo DVPT dusi

Hinh 2.4. Mat cdt ngang buéng khai thac

Tir 16 doc via phéan ting trén tién hanh khoan céc 16 khoan theo cac goc nghiéng
khac nhau, trén moi hang c6 chiéu rong budng khai thac 30m, bo tri 3-5 10 khoan, trung
binh 4 15.

- 86 16 khoan c6 trong gwong mét doan né

Can cr vao tinh chat quing, kha ning cong pha cua thubc nd, cong nghé khai
thac lya chon va kha niang can dap ang san luong cua cac 10 cho, thiét ké b tri 06
hang 16 khoan, khoang céch giita cac hang 16 khoan 1,90m. M&i dot n6é min s& c6 budc
tién 12 10,4 m.

Nhu vay, s6 16 min trong guong mot doan nd 1a:
Nin = 10,4/1,9%6 ~ 24 15
- Khoi luong thuoc né mét lan né
Khoi lugng thudc nd mot 1an nd duoc xac dinh theo cong thic:
Qun = nxgxVni ; (kg)
Trong do:
n: S6 doan khau nd déng thoi,n=1;
Vrk - Thé tich quing nguyén khéi trung binh 1 doan no,
Vk=10,4x3x10=312m?
q - Chi tiéu thubc nd, q =1,61 m.
Thay s6: Qn=1x 1,61 x 312 =502 kg
- B6 tri lwong thuéc né, kip trung binh trong mét 16 min
Tong s6 luong thude nd 1 dot 1a 502 kg v6i 24 16 khoan va chia thanh 04 hang.
Nhu vady moi hang ¢6 125,5 kg thudc nd va chia vao 6 16 khoan.
Can clr vao mat cat bo tri 16 khoan trén guong, ta c6 cac 16 khoan trong hang
nhu sau:
- 03 16 khoan ¢6 chiéu dai 8,0-9,0 m thyc hién nap thudc tap trung véi khoi
lugng trung binh 22 kg/16 va st dung 2 kip no.
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- 01 16 khoan c6 chiéu dai 5,0-6,0 m thuc hién nap thudc tap trung véi khoi

Bdng 2.4. Cac thdng sb co ban cua ho chiéu khoan nd min khai thac quing

STT Tén cac chi tiéu Pon vi Gia trj
1 Chiéu rong budng khai thac m 3
2 Chiéu cao budng khai thac m 10
3 | Chiéu dai mot 1an nd (budc tién) m 10,4
4 | Chi tiéu thudc nd don vi kg/mé 1,61
) Khoang cach gitta cac hang 16 khoan m 1,9
6 S6 hang 16 khoan mét 1an n6 hang 04
7 S 16 khoan trong guong 16 khoan 6
8 S6 16 khoan trong mot doan nd 16 khoan 24
9 | Khéi lugng thudc né 1 1an nd kg 502

x(c PT-4 cua Nga) xuc 1én xe van tai 0,2-0,5 m? phia sau.

3. Cong tdc xuc boc van tdi

Quing va da sau khi né min s& dugc nd min lan 2 pha da quéa ¢& (truong hop
can thiét) sau d6 dugc may xtic ZLD-20 (hoidc may xtic ZLD-17 cta Trung Qubc, may

CHIEU BANG

,,,,,,,,,,,,,,,,,,,,, 4

Tim ranh thoat nudc

Xe goong ‘II Tim dudng 1o V

May xic 14t ZLD-20 |

Hinh 2.5. So dé xiic dd tai gwong bing mdy xiic lit ZLD-20

4. Cong tdc to chirc san xudt dao lo

INIRARNNRNRNNANRNNRNRNRNNRNRN
y xic 14t ZLD-20

MAT CAT DOC LO

T R Y

2100

)
j Xe goong [

(@]

Cong tac t6 chirc san xuét thuc hién theo ché d6 hién hanh ctia mo, mot ngay
dém 1am viéc 3 ca, mdi ca 8h, nhan lyc mot ca lam viéc gdm 5 ngudi. Mdi ngay dém
thyc hién 2 chu ky dao 10, tién d6 mdi chu ky 1,53 m. Céc cong viéc trong mot chu ky
san xuat duge thé hién trong biéu dd sau:

Bdng 2.5. Biéu do té chivc chu ky dao chéng 1o

STT Tén cong viéc Bon vi Kndi N::;acn .;]aﬂ ca Ca2 cas
Wog | (Nguai) | (phat) [ 7 [ 8 ] 9 |10 9 [10 111213 9 [10[11]12]13]14
1 | Giaoca - 5 30 &‘
2 | Danh dau vi tri, khoan cac 16 min mid | 67,7/38 3 510 | * = -
3| Nap nd min + thong gi6 toan guong 16 37 2 70 L !
4 | Cay om, dua guong vao trang thai an toan 1 15 £
5 | Xtc bdc dat da vao goong (may xic ZLD-20) | m® | 172 2 | 290 — I o -
6 | Van chuyén dat da m | 172 | 3 | 200 ol - I -
7 | NGi dai duang 6ng, day cap va cong tac khac 2 - —pel
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2.3.1.1. Tinh toan mdt s6 chi tiéu Kinh té - k§ thuit dao 10
Céc chi tiéu kinh té - k¥ thuat ctia cong nghé dao 10 dugc tinh toan va thé hién
trong bang sau:
Bdng 2.6. Tong hop cdc chi tiéu kinh té ky thudt dao 1o

STT Cic chi tiéu Ponvi | Khdilwong
1 | Dién tich tiét dién dao m? 6,25-8,4
2 | Dién tich tiét dién sir dung m? 5,28
3 | Chu vi duong 10 m 6,1
4 | Tién dd dao 1o m/chu ky 1,53
5 | S6 calam viéc mot ngay dém ca 3
6 | S6 ca hoan thanh mot chu ky ca 1,5
7 | Hé s6 hoan thanh chu ky - 0,85
8 | Toéc do dao 10 mot ngay dém m/ngd 2,6
9 | Téc d6 dao 10 mot thang m/thang 68
10 | Nhan lyc 1am viéc mot ngay dém nguoi 15
11 | Nang suat lao dong truc tiép m/ng-ca 0,17

2.3.2 . Tinh toan cac thong s ciia cong nghé thio, thu hdi quing trong budng,
dap quing qua cd va xuc boc I1én thiét bi van tai.

Theo so do6 cong nghé dé xuit cai tién duge lua chon cho khu vue thiét ké,
quing sau khi dugc luu trong budng khau sé& chay truc tiép qua 10 thdo quing xubng 10
nhanh (ctp) vao thdo quing. Lo thdo quang dugc hinh thanh & phﬁn duoi cua mot
budng khai thac dé phuc vu cong tac thao thu hdi quing trong budng trong qué trinh
khai thac. Khoang cach gitra cac 16 thao quéng 1a tir 8-10m dé dam bao thao dugc triét
dé quing trong buong khau. Chleu cao cia 10 thao quing duoc thiét ké tir mirc van tai
dén 16 doc via phan tang ké tiép. Cac 10 thao quing dugc dio theo phuong thang ding
v6i tiét dién hinh tron, khéng can chng gitr. Phén phia trén cta 10 thao quing duoc
mo rong dang phéu véi ban kinh day 16n bang 2 1an ban kinh cua 16 thao quing dé tao
diéu kién thao quing dé dang. b

Hinh 2.6. Thiét ké 1o thdo qudng: a — dang phéu; b — dang ranh hinh thang
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Trong mot s6 truong hop co6 thé thao truc tiép xudng 10 doc via +70 ma khong
can ctra thdo. Dong quing dugc 6n dinh tu nhién theo chu ky théo. Tai 10 nhanh (cup)
vao thao quing, dé tai lua chon xtc bdc quing bang may xuc 1at hong. Thiét bi xtc
bbc duoc thiét ké bo sung dau dap thuy luc dé dap v& quing qua cd.

a. Pé xuat cac thiet bi xuc boc van tai

Hién nay c6 rat nhiéu loai thiét bi xtc boc van tai duge st dung trong cac mo
khai thac quang ham 10, céc thiét bi duoc san xuét tai nhiu nudc khac nhau nhu Nga,
Trung Qudc, cac nudc Tay Au...Cac thiét bi xuc bdc van tai nay dugc chia thanh hai
nhom chinh sau:

* Nhom thtr nhat gdm céc mdy bdc chat - van tai co bd phan thuc hién (xic -
chat tai) riéng biét véi thung chira dé van tai. B phan thuc hién ¢ thé 1a gu xuc, co
thé 14 tay vo hodc thanh gat, d& tai bang cach quay thung hay bang mang cao dat dudi
day thung. Di véi cc loai may xic nhom nay, dé tai dé xuit mot sé loai sau:

+ May xuc PT- 4: Pay la loai thiét bi xtc bdc ¢& nhé duoc san xuat tai Nga,
dién tich guong xtic yéu cau dé thiét bi lam viéc khoang 7 m2. Chiic ning lam viéc
chinh 13 xic bdc quing truc tiép tir khu vie da né min d6 lén thung chira phia sau va
van chuyen dén vi tri d& tai. Loai may xuc nay di chuyen bang béanh 16p, cac dong co
dugc dan dong bang khi nén théng qua hé thong duong 6ng cap khi nén nbi v6i tram
cap khi nén riéng, diéu khién may duoc thyc hién bang bo diéu khién tir xa.

Quy trinh lam viéc cua loai may xuc ndy nhu sau: May xuc di chuyén dén
guong xuc, bo phan dan dong lam vigc, géu xtic 0,2 m® thuc hién xtc bbe quang do
vao thing chira 1,5 m® phia sau. Sau khi chat day thung chtra, may dugc diéu khién
chay Iui toi vi tri quay dau, thuc hién quay dau va chay dén vi tri do tai. Tai day may
thuce hién do tai sau d6 quay lai vi tri gwong xtic ban dau, két thuc mot chu ky 1lam
viéc.

Hinh 2.7. Mdy xiic béc - vén tii PT- 4
Bang 2.7. Bing ddc tinh kj thudt mdy xiic boc - vin tii PT- 4 ciia Nga

STT Tén thong sb Pon vi Gia tri Ghi chd
1 | Chiéu dai mm 3020
2 | Chiéu rong mm 1900
3 | Chiéu cao min mm 1800




4 | Chiéu cao max mm 2240
5 | Trong lugng Kg 4600
6 | Dung tich gau xuc m3 0,25
7 | Dung tich thung chira m3 1,5
8 | Toc do di chuyén Km/h 5
9 | Kich thudc dat d4 toi da mm 400
10 | Kha ning leo déc tbi da do 12
11 | Tiéu hao khi nén mS3/phat -
< X, A La- % Khoang cach van
12 | Nang suat van tai Tan/h 15-50 s tir 50 - 100 m

+ May xuc ZLD - 17:

May xuc ZLD - 17 duoc san xuat tai Trung Qudc, ddy 13 loai may xuc ¢& nhod
v6i dung tich gau xuc 0,17 m3. Kich thudc may kha nhé gon cho phép lam viéc trong
cac mo ham 10 c¢6 diéu kién khong gian 1am viéc han ché. Chuc ning cta loai may xtc
nay 1a xtc dat da hodc quing 1én cac phuong tién van tai (godong) nhd gau xuc cé két
cau kiéu quay lat vé phia sau khi d& tai. May xtuc ZLD - 17 chay bang ning luong
dién, di chuyén bang banh xich nén rat co dong trong qua trinh lam viéc va cho phep
hoat dong trong diéu kién bé miat doc dén 8°, chiéu rong tdi thiu cua duong dé may
xuc di chuyén 13 2,2 m.

Quy trinh lam viéc ciia may xtc nhu sau: Thong qua hé thong diéu khién tir xa,
may xtc duoc diéu khién di chuyén vé phia guong xuc, dua gau xtc an siu vao khoi
quang d3 né min. Gau xtc duoc diéu khién nang lén dong thoi xuc quing (dat da) 4o
vao goong van tai phia sau. Goong da dugc chat tai dugc kéo dén vi tri d& tai, goong
khong tai tiép tuc duoc dua vao vi tri nhan tai phia sau may xuc, qua trinh xuc bdc tiép
tuc 1ap lai nhu trén.

Hinh 2.8. May xc ldt sau ZLD - 17 Trung Quéc
Bang 2.8. diic tinh ky thudt mdy xiic lgt sau ZLD - 17 Trung Quéc

STT Tén thong s6 Don vi Gi4 tri Ghi chi
1 | Dung tich gau xuc m? 0,17
2 | Nang suat m%/h 20-30
3 | Chiéu rong guong xic mm 1700
4 | Chiéu cao dd tai mm 1250
6 | Chiéu dai mm 2120
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5 | Chiéu rong dudng mm >2000
7 | Chiéu rong mm 1011
8 | Chiéu cao min mm 1200
9 Kiéu dong co - dién
10 | Cong suat dong co di chuyén kw 7,5%x2
11 | Cong suat dong co cong tac kw 10,5
12 | Trong lugng Kg 3900

* Nhom thir hai gém cac may bdc xuc - van tai ma gau vua lam nhiém vu xuc
bdc, vira 1a thung chira dé van chuyén. Trong nhom nay dé tai dé xuit cac loai may
xuc chay bang niang luong dién nhu may xtic FAML - 0.75 hodc may xuc WJID - 0. 5
do Trung Qudc san xuét.

Céc loai may xtic nay déu cé dic diém chung 1 duoc thiét ké chay bang dong
co dién, di chuyén nho banh 16p nén tinh co dong rat cao. Gau xtc dung tich 0,5 m®
(hodc 0,75 m®) nang ha béng hé théng xilanh thay luc, kha linh hoat trong qua trinh
lam viéc. Sau khi xtic gau s& duoc ha thip dé gitr vai tro nhu thung chira, dugc di
chuyén ciing may dén vi tri do tai. Tai vi tri d& tai gau duoc diéu khién nang cao dé do
tai 1én goong hodc cac thiét bi van tai khéc.

- 'EEEHE

nnxinc

a. May xdc FAML - 0.75 May xtc WJD - 0.5
Hinh 2.9. Mét s6 loai mdy xiic boc - vin tii Trung Quéc
Bang 2.9. diic tinh ky thudt mét so loai mdy xiic boc - vin tii Trung Quéc

STT Céc thong sb Pon vi Gia tri
FAML - 0.75 WJD - 0.5

1 | Dung tich gau xuc m3 0,75 0,5
2 | Lyc xtc 16n nhat KN 38 18
3 | Téc do di chuyén Km/h 0--8 0--75
4 | Chiéu cao d& tai mm 1000 720
5 | Chiéu dai may xuc mm 5800 4650
6 | Chiéu rong may xuc mm 1290 1000
7 | Chiéu cao may x(c mm 2000 2000
8 | Ban kinh quay trong mm 2250 -
9 | Ban kinh quay ngoai mm 4010 3182
10 | Kiéu dong co - dién dién
11 | Cong suat KW 37 30
12 | Trong lugng kg 6700 4500

_ b. Phan tich kha nang dap dung cac loai may xuc trong diéu kién khai thac mo
Dong Vi kem Sin Quyén


http://www.nckama.cn/upload/20101119/20101119090430594.jpg
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+ Loai may xtic PT- 4: Thiét bi nay c¢6 uvu diém 1a kich thudc nho gon, tinh co
dong cao do di chuyén bing banh 16p, dung tich thung chira tuong dbi 1ém (1,5 m3)
Tuy nhién thiét bi nay khong thé lam viéc voi cac so do van tai c6 goong van chuyen
do khong thé chat tai tir thung chira 1én céc loai goong. So d6 vén tai thich hop nhat
d6i voi loai may xtic nay 1a xtc bdc van tai quing tir budng khai thac téi cac bunke
chtra trong pham vi ban kinh 100 -:- 200 m. Hién tai cac duong 10 céi van chuyén tai
céc budng khai thac c6 tiét dién rat nho, S = 3,6 -:- 4,2 m? do vay khong du diéu kién
dé thiét bi lam viéc (tiét dién yéu cau >7,0 m?)

+ Vi cac thiét bi xtic bdc thudc nhom 2, cu thé may xtic FAML - 0.75 hoic
may xiuc WJID - 0.5 ¢ nhiéu vu diém hon so v6i loai may xac PT-4. Thiét bi ndy co
thé thuc hién xuc bdc quing tai cac buéng khai thac chat tai 1én goong hay cac thiét bi
van tai tw hanh khac nhu 6t0. Hoac c6 thé xuc boc van tai quang di chuyén dén vi tri
dd tai trong pham vi ban kinh 100 -:- 200 m nho gau xuc ¢ két cau nhu thing van tai.
Loai may xuc béc ndy c6 nhuoc dlem 1a kich thudc twong dbi 16m (4650x1000x2000
mm véi may xac WID-0.5) chi phut hop trong cac budng khai thac co gidi hoa dong bo
v6i cac thiét bi van tai ty hanh c6 cong suit cao & cac mo c¢6 quy mod khai thac 1on. Véi
quy md khai thac nhu hién nay, viéc ap dung cac thiét bi co giéi hoa xtic boc nay trong
thoi diém hién tai 1a chua phu hop.

+ May xuc ZLD - 17: Trong diéu kién khai thac hién tai cia mo Cho Dién, loai
may X0c ZLD - 17 ¢6 nhiéu vu diém nodi bat hon trong sb cac thiét bi xuc bdc duge dé
Xuat:

- Do muc d6 phén tan cac than quing din dén quy mé cac khu khai thac hién tai
tuong ddi nho, vi vay khong thé ap dung cac so dd co gidi hoa van tai voi cac thiét b
xuc bdc van tai tu hanh ¢& 16n. Trong truong hop nay viée st dung thiét bi xic boc c&
nho nhu may xuc ZLD - 17 vdi ning suat 20 -:- 30 m%h 13 hoan toan phu hop.

- May xuc c¢6 kich thudc nhd gon (2120x1011x1200), tao diéu kién thuan loi
cho cong tac van chuyén, lap dat tai cac budng khai thac.

- Bo phan di chuyén bang banh xich, chay bang niang luong dién do d6 c6 tinh
co dong cao. C6 thé sir dung loai may xtic nay két hop voi cac loai goong 0,5 m3 (hién
¢6) hodc goong dung tich 16n hon dé co gidi hoa khiu xtic béc quing trong budng khai
thac.

- Str dung méy xtic ZLD - 17 trong cac budng khai thac cho phép ting ning suat
gap nhiéu 1an so véi xuc bdc thu cong. Pic biét dap Gmg yéu cau dit ra 13 co gidi hoa
cong tac xuc boc van tai, giam chi phi sttc lao dong thu cong, cai thién tdi da diéu kién
lao dong cua cong nhan.

Trén co s& cac phan tich trén dé tai dé xuat xuét str dung loai may xtc ZLD - 17
dé co gidi hoa khau xuc bdc quing von tiéu tén rat nhiéu thoi gian va nhan lyc tai cac
budng khai thac. Thiét bi xtc bdc nay duoc st dung két hop vai cac loai goong 0,5 m3
hién dang sir dung tai mo hodc c6 thé sir dung loai goong dung tich 16n hon khi tiét
dién cac duong 10 van tai cho phép.

2.4 Tinh toan théng gi6, van tai va thoat nuéc cho khu vure thiét ké
2.4.1 Giai phap thong gié cho khu vure thiét ké

Hién tai, khu vuc thict ké duoc thong gi6 theo so do thong gi6 chung cia mo.
phuong phap théng gié chung cua mé duoc thiet ké va st dung 1a phuong phap thong
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gid day voi tram quat gié chinh loai FBDN08.0/2x75kW dugc dat & mat bang san
céng nghiép muc +168.

Gi6 sach duoc quat gid day vao ranh quat ndi véi giéng phu va dua téi mic sau
hién nay la khu vuc ham bom dat tai muc +30, sau d6 di tiép theo 10 doc via van tai
+30, qua cac thuong cit dé di 1én 16 doc via +110, thdng gi6 cho cac budng luu quing,
roi di tiép 18n 10 doc via théng gié mic +150 dé ra ngoai.

Khu vuc thiét ké duoc hinh thanh theo dang budng khai thac trong ty nhu cac
budng khai thac dang ap dung tai mo. Gid sach s€ dugc quat cuc bo day vao timg
guong khau trén mdi phan tang khai thac. Quat cuc by dugc dat tai 10 nghiéng (phia
ludng gi6 sach) van chuyén thiét bi & giita khu vuc thiét ké. Gi6 thai s& theo 10 doc via
da muc +110 ra 10 thugng tru VCTB, TG +110/+150 dé ra ngoai.

2.4.2 Giai phap vén tii cho khu vure thiét ké

Van tai quing: Quing sau khi duoc khoan nd sé& luu trong budng khiu va duge
thao dan quan 10 thao quing ¢ day cua tang khai thac. Tai 10 thdo quing, mdy xuc s&
thuc hién xuc bbc quang d6 1én thiét bi van tai ¢ 10 doc via +70. Dé c6 tinh co dong
cao khi van tai trén cac 10 chia téng, lya chon phuong tién van tai co gidi banh lép
chay bing dong co diezen dé van tai quing ra 10 thuong trung tdm +30/+70. Quing
sau khi dugc rot vao 1o thuong trung tam sé dugc thao xudng xe goong trén 16 doc via
vén tai chinh +30 va duoc tau dién keo ra ngoai quang 14t tai san giéng. Tur day, quang
duogc thao vao bun ke va rot 1én bang tai dé van chuyén ra ngoai mat bang cira 1o +168.

- Van chuyen thiét bi, vat liéu: Toan bo hé thong van tai chung dugc st dung
theo thiét bi hién c6 ciia mo. Tai khu vuc thiét ké, thiét bi va vat liéu duoc dua lén
cac 10 doc via phén ting thong qua 10 nghiéng +70/+110, sau d6 di qua cup xuyén via
dé vao cac 10 doc via phan ting va dén vi tri khai théc.

~ -Van chuyén nguoi: Nguoi lao dong sau khi duoc song loan dua xudng sin
giéng s€ di b td1 noi lam viéce.
2.5 Mot s6 chi tiéu kinh té ky thuat dat dwoc khi cai thién giai phap cong nghé
Bdng 2.10. Chi tiéu kinh té - ky thudt chii yéu HTKT

TT Cic chi tiéu Pon vi S6 lwong

1 | Chiéu rong budng khai thac m 3

2 | Chiéu cao phan tang budng khai thac m 10

3 | Trong lugng thé tich trung binh tan/m3 3,3

4 | Tién d6 khau guong 1 chu ky m/ck 10,4

5 | S6 ca lam viéc ngay dém ca 3

6 | SO ca hoan thanh chu ky ca 8

7 | Thoi gian lam viéc trong nam ngay 300

8 | Hé s sir dung thoi gian trong nim - 0,85

9 | Hé s6 thu hdi quang trong budng khai thac - 0,95
10 | San luwong quing nd min trong mot chu ky khau tan 926,6
11 | Hé sb khai thac quing = 0,90
12 | San luong quing khai thic trong nim 16n nhat tAn/nim 79.230
13 | S6 cong nhan lao dong tryuc tiép khai thac nguoi/ng-dém 72
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TT Cic chi tiéu Pon vi S6 lwong
14 | Ning suat lao dong truc tiép khai thac tan/cong 12,8
15 Ty 16 ton that va 1am nghéo cong do cong nghé % 50

khoan nd, xtic boc

Nhu viy, so v6i so do hé théng khai thac budng luu quing dang ap dung (cong
suét 45.000 tén/ném) thi viéc lua chon so do cong ngh¢ nay cho hi¢u qua cao hon,
cong suat dat gap 1,76 lan. Ngoai ra, cong tac khoan dugc thuc hién bang may khoan
tuy hanh nén giam dugc khdi lugng lao dong nang nhoc, khong phai thyc hién chéng
tam hay san phiang quing sau khi nd. Cong tac théo thu hdi quing don gian, viée xtc
bdc va dap vun quang dugc thuc hién bz:ing may.
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Chwong 3. KET LUAN VA KIEN NGHI
Két luan:
Nghién ctru nay di dé xuét cac giai phap cai tién so d6 cong nghé khai théc
nhdm nang cao hiéu qua hoat dong tai mé ddng Vi K&m Lao Cai, tap trung vao cac
than quang véi dic diém dia chat khac nhau. Cu thé:

Déi voi than quing day trung binh: Phuong an cai tién cong nghé thao quing
qua ctra thao (cho khu vuc d3 chudn bi) va &p dung hé thdng khai thac pha nd phan
tang (cho khu vuc méi) gitp ting hiéu suat thu hdi quing, giam ton that tai nguyén.
Céc tinh toan dién hinh cho thiy viéc t6i wu héa thdng s khoan, nd, thao quing va hé
thng van tai da cai thién dang ké ning suat khai thac.

Déi véi than quing day: Giai phap diéu chinh so d6 cong nghé phu hop Vi
chiéu dai theo phuong ngan hozc dai gilp tan dung tdi da trir luong, dong thoi dam
bao an toan lao dong.

Hiéu qua kinh té - ky thuat: Céc chi tiéu sau cai tién (nhu ty 18 thu hoi quang,
giam chi phi van hanh, cai thién thong gioé va thoat nudc) chixng minh tinh kha thi caa
phuong an dé Xuat.

Kién nghi

Dé ap dung thanh cdng cac giai phap vao thuc tién, nghién ciu dé xuat:

Trién khai thi diém: U'u tién 4p dung phuong 4n cai tién tai mot sé khu vuc mau
dé danh gia hiéu qua cu thé trudc khi nhan rong.

Pau tu cong nghé: Nang cap thiét bi khoan, né va hé théng giam sat tu dong
nham tang d6 chinh xac va an toan.

Pao tao nhan lyc: Tap huan ky thuat cho cong nhan van hanh theo quy trinh
méi, dic biét vé an toan lao dong va bao vé mai trudng.

Nghién ctu tiép theo: Mo rong phan tich tac dong moi truong dai han va kha
nang ng dung cong nghé 4.0 (nhu Al, IoT) trong quan ly mo.

Hwéng phat trién

Cac giai phap dé xuat khdng chi phi hop voi mé dong Vi Kém Lao Cai ma con
c6 thé tham khao cho cac mé quang khéc tai Viét Nam, gop phan thuc day nganh khai
khoéng phat trién bén viing, can bang giira hiéu qua kinh té va trach nhiém xa hoi.
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