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Tom tat:

The medium-thick coal seams with a slope of 25 + 45 degrees are relatively common
in underground coal mines in Quang Ninh province, accounting for about 20% of the total
mobilized reserves. Research and selection of a technology model for exploitation and
synchronization of suitable motorized equipment to exploit them is the main content of the
article.

Nhizng khu viec via than day trung binh, dé doc tir 25 + 45° firong doi phé bién ¢ céc
mé than ham 16 viing Quang Ninh, chiém khodng 20% tong tri# lirong huy dong. Nghién citu
la chon mé hinh cdng nghé khai thdc, dong bg thiét bi co giGi hda phu hop @é khai théc diéu
kién trén la ngi dung chinh cua bai béo.

1. Pat van dé

Dé khai thac cac khu vuc via than c6 chiéu day trung binh, géc déc dén 45°, cac mo
ham 10 vung Quang Ninh chu yéu ap dung cong ngh¢ khai thac (CNKT) c6t dai theo phuong,
khau than bang khoan né min tha céng, chéng gitr 10 chg bang cot thiay lre don (TLb) két
hop xa khép hoac gia khung thuy luc di dong (TLDD), gia TLDD lién két xich. Thyc té &p
dung cho thay, céc loai hinh CNKT trén co ban dap tng yéu cau san Xuit song hiéu qua chua
cao, san luong 10 cho chi tir 60 + 150 nghin tin/nim, ning suat lao dong chi tr 2,2 + 5,0
tén/cc‘)ng, cac chi phi nguyén vat liéu cho cong nghé nhu thudc, kip nd, dau nhii hoa 16n dan
dén gia thanh khai thac cao. Cong tac khau guong, di chuyén vi chdng, x(c tai than guong sau
nd min... chi yéu thuc hién bang thii cong nén diéu kién lam viéc cua cdng nhan con kha nang
nhoc, mirc do an toan thap, nhu cau lao dong tryc tiép 16n, tir 120 + 150 nguoi/ngay. Nhiing
nam gan day, mot s6 don vi nhu Khe Cham, Dwong Huy, Quang Hanh di trién khai 4p dung
CNKT co gi6i hoa (CGH) dong bo, 10 cho khau hét chiéu day via cho diéu kién via day trung
binh, déc thoai dén nghiéng. Tuy nhién, hau hét cac dién 10 chg dwa vao 4p dung cong nghé
déu co diéu kién tuong dbi thuan loi: goc doc via trung binh dén 25°; via than it bién dong vé
chiéu day va goc dbc; da vach via thudc loai 6n dinh trung binh tré 1én, dé tru via cang, triv
lugng 10 cho tap trung, v.v... (Chi duy nhét 16 cho TT-6-1 tai mé Nga Hai, Cong ty than
Quang Hanh c6 diéu kién goc doc via dén 35°, trung binh 31°). Két qua ap dung di cho cac
chi tiéu kinh té k¥ thuat twong ddi tt, nhu: san luong 10 cho dat tir 233 + 402 nghin tan/nam,
trung binh 310 nghin tin/nam; ning suat lao dong dat tr 9,9 + 11,4 tan/cong, trung binh 10,3
tan/cong; sé lugng lao dong truc tiép tir 60 + 90 nguoi/ngdy. Két qua do da gop phan khang
dinh tinh wu viét cua CNKT CGH so véi cac loai hinh cong nghé thu cong, cho thdy phét trién
CGH trong khai thac than ham 16 1a hudng di ding dan. Do d6, viéc tlep tuc nghién cuu, lya
chon md hinh cong nghé, ddng bo thiét bi CGH khai thac phd hop diéu kién via than day
trung binh, d6 doc tir 25 + 45° la can thiét, nham mé rong pham vi 4p dung CNKT CGH, dan
thay thé cac CNKT thii cong, qua d6 cai thién didu kién lam viéc va mtc d6 an toan cho
nguoi lao dong, giam nhu cau lao dong sdng, gop phan phat trién bén viing nganh than.

2. Tong quan kinh nghiém trong va ngoai nwéc

Kinh nghiém trén thé gigi cho thiy, cac via than c6 do dbc trén 25° dén 45° lubn phic
tap va kho &p dung CNKT CGH nhat. Goc doc via I6n khién dong bo céc thiét bi chinh trong
10 cho (gian Chong, may khau, _mang cao) déu khd 1am viéc 6n dinh. O cac nudc phuong Tay,
ng0al trir mot sé nghién ctu vé linh vuc nay ¢ Lién X6 (ct) va Ba Lan trong nhiing nam 1970
+ 1980, ¢ rat it nghién cau va khong co thanh tuu nao noi bat trong nhirg nim gan day, do
d6, khong co budc dot pha nao vé thiét bi, cong nghé CGH khai thac diéu kién via déc
nghiéng. Tai Trung Quéc, trong nhitng ndm gan day d4 nghién cau, ché tao thanh cong cac day
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chuyén thiét bi CGH khai thac phu hop véi diéu kién via day trung binh, géc déc via l6n. Két
qua ap dung da cho cac chi tiéu kinh té ki thuat twong déi tot. Vi du:

- Tai 16 chg J56-22070 thuoc mé Thién An 9 - Binh Dinh Son - Ha Nam, ¢6 diéu kién
chiéu day via trung binh 2,9m, géc déc tir 8 + 31°, trung binh 18°. Mé &p dung cong nghé khai
thac cot dai theo phuong, khiu than bang may khiu MG250/600-AWD két hop mang cao SGZ-
764/500; chéng gitr 10 cho bang gian chéng ZY4000/17/37 va gian qua do ZY5000/18/38. San
lwong 16 cho dat 45.920 tan/thang, twong dwong voi cdng suit 551.000 tan/nam.

- Tai 16 cho J56-10030 mé s6 10 - Binh Pinh Son, tinh Ha Nam khai thac via than c6
g6c doc trung binh 25°, cuc bd dén 35°, day trung binh 2,7m. Bdng bo thiét bi bao gém gian
chdng loai ting cudng kha ning chong truot, chong d6 ma hiéu ZQY2000/14/31, may khau
than ma hiéu MLS3PH-170, mang cao SGWD-180PB. San luong 10 cho dat 2.300 tin/ngay,
turong duong 714.000 tan/nim; ning suét lao dong binh quan 20,9 tin/cong, cao nhat dat 25,52
tan/cong.

- Tai 10 chg 2324-1 thuéc mo Tung Tao, tinh Trung Khanh hién dang khai thac via K3
c6 chiéu day via tir 2 + 3,8m; goc doc tir 33 + 38°. Trong diéu kién via nhu trén, mo ap dung
SPCN khai thac cot dai theo phuong, chdng giir 10 cho bang gian chong tu hanh ma hiéu
ZY/14000/15/35, khiu guong bang may khau MG250/630 két hop véi méang cao SGZ250/500,
san luong 10 cho dat tir 400 + 600 ngan tAn/nam.

Ngoai ra, mot sé mé ham 16 nhu Doanh Céc Son, Hong Quéang, Xuong Hung, Phd
Gia,... thugc tinh Quy Chau, Trung Qudc ciing da trién khai &p dung thanh céng céng nghé
CGH khai théc cac via day trung binh, dc dén 45°. Bac biét, mé Luc Thuy Pong di ap dung
CGH khai thac diéu kién via déc dén 55°. Kinh nghiém tai Trung Qudc cho thay, viéc ap dung
cdng nghé CGH dong bo khai thac cac via than day trung binh, goc dbc dén 45°, trung binh
khoang 40° 12 hoan toan kha thi, san lugng khai thac dat tir 450 + 1.200 nghin tan/ndm, trung
binh 600 nghin tan/nam; nang suat lao dong dat tir 40 + 70 tin/cong.

O trong nudc, day chuyén ddng bo thiét bi CGH tai mo than Quang Hanh di ap dung
trong diéu kién goc déc via dén 35°. Bé giam anh huong cua goc doc via dén dong bo thiét bi
CGH trong 10 cho, Cong ty da t6 chirc khau dy chan 10 cho vuot trude dau 10 cho tir 3,6 +
12,0m, nham dua goc dbc 10 cho pha hop véi kha nang lam viéc cua dong bo thiét bi CGH.
Song song Vvéi do, Cong ty lip dat hé thong kich chdng tréi, chng truot gian chong va mang
cao pham vi mét nira phia dudi 16 chg dé tao thanh hé lién ket nhom gitra gian chéng va mang
cao, ting su hd tro giita cac thiét bi dé cd thé ngan ngira sy ¢b troi thiét bi xudng 16 chan (hinh
1). Nho viéc cha dong thuc hién céc giai phap, nén da han ché t6i da su troi truot cua cac thiét
bi, san luong 10 cho dat tir 13.789 + 18.596 tan/thang, cd thoi diém dat trén 29.000 tan/thang,
nang suit lao dong dat tir 6,8 + 13,6 tan/cong.

3. Lwa chon mé hinh cong nghé, thiét bi

3.1. Lwa chon may khdu

Mot sé kho khan vé ky thuat khi khdu than bang may véi 16 cho ¢ gc doc Ion l1a: (1)
Kho khin khi may khau di chuyén theo huéng dbc 1én, dic biét 1a vira di chuyén vira cat than;
(2) Méy khiu c6 thé bi troi, truot cliing hoac khdng cling méang cao vé phia chan 10 cho; (3)
Ngudi diéu khién phai di theo may khau trong diéu kién goc doc 10 cho 16n; (4) Than/d4 ving
ra tir guong trong qué trinh may khau lam viéc c6 thé 1am hong thiét bi va gay tén thuong cho
nguoi lam viéc trong 10 cho.

Hién nay, cac day chuyén 16 chg CGH trong nuéc déu s dung may khau hai tang, tay
cit hep (0,6 + 0,8m), phd bién ca hai loai dan dong bang dién hodc dan dong bang thay hc.
May khiu dan dong bang thay luc 1a may khau thé hé cii, nhung trude diy thudng duoc wu
tién sir dung vai nhitng ly do: cdu tao don gian; sira chita don gian; khdng yéu cau trinh do ky
thuat cao; gia thanh dau tu, stra chira twong d6i ré. Tuy nhién, may khau dan dong bang thuy
lyc ¢6 nhitng han ché nhu: Kha ning leo dbc tdi da dén 35°; Khong c6 hé théng diéu khién tir
xa nén ngudi van hanh phai di theo may. May khau dan dong bang dién duoc thiét ké hién dai
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hon, goc doc 1am viéc toi da (khong c6 ho tro toi) co thé Ién téi 45°. Do d6, vei diéu kién via
than c6 doc lon (dén 45°) can lya chon may khau than dan dong bang dién.

Hinh 1. May khiu than

Ngoai ra, viéc sir dung cdc may khau (dan dong bang dién) théng thuong trong 10 cho
goc dbc 16n (dén 45°) co thé gap phai mot sé van dé kho khan sau:

(1) Khi géc doc 10 chg 16n, s& phat sinh nhiéu 16i cua hé thong dan dong, nhu: chan
dan huéng bi hong, banh rang cua hop dan dong bi va, ty 1¢ hong bién tan cao do tan suat cit
cau dao vi su ¢ tang lén.

(2) May khau hién nay chi c6 phanh mot cap thuy luc. Méay khau s& dé truot khi hé
thong thay luc bi hong, banh rang dan dong hoic truc dong co bi pha hiy,v.v... gay anh
huong co thé nghiém trong.

(3) Khi may khau dang hoat dong, céc day cap, duong ong thuy luc ¢ phia sau may
khau duoc che kin trong ranh cap. Nhung trong truong hop méy khau bi troi, truot vé phia sau
bt ngo (do goc déc 16 cho 16n) co thé lam dat cap, gdy mat an toan cho ngudi lao dong, tham
chi tiém an nguy co chay, no.

(4) Khong gian lam viéc cia nguoi lao dong va khong gian hoat dong ciia may khau
than trong 10 cho via dbc I6n thuong biét 1ap do phai che chin da vang. Man hinh diéu khién
ctia may khau nguyén ban duoc thiét ké trén than may. Trong qua trinh khau than, dé quan sét
diéu kién lam viéc va cac thdng s6 ciia may khau, ngudi didu khién may khau can mo thiét bi
bao vé cach ly. Khi d6, nguoi diéu khién may khau co thé bi ton thuong vi da vang hodc roi tir
phia trén 10 cho.

(5) Khi goc dbc 10 cho trén 40°, do cac van d& luc kéo khdng du va kha nang chéng
trugt han ché, may khau chi co thé thyc hién khau than mot chiéu tir trén xudng, chiéu con lai
chay khdng tai, do d6 khong thé phat huy hét nang lyc cua thiét bi.

Pé khic phuc co ban nhitng 15i trén, lya chon may khau than chuyén dung cho via déc
I6n can c6 nhiing yéu cau sau: Hé théng dan dong khong xich (dan dong sir dung hé béanh
ring gin két véi thanh ray ring cua trén thanh méang cio) gilp may khau van hanh 6n dinh
hon trong diéu kién gdc dbc 16n, mat khéc, trén thanh mang cao guong 16 chg can cd hé thng
con lan dé gitr can bang may; May khau co trang bi hé thong diéu khién may tir xa, c6 thé 1ap
trinh dé may tu dong lam viéc; May khau can dugc thiét lap hé thong phanh thiy lyc da manh
dé c6 thé dam bao lam viéc véi goc doc lén.

3.2. Lwa chen gian chéng va hé théng chéng tréi, dé gian

Kinh nghiém ap dung CGH dong b¢ khai thac tai Trung Quéc va cac mo than ham 1o
vung Quang Ninh cho thay, khi goc déc 10 cho < 15°, gian chéng c6 thé khong can trang bi
cac co cau chéng tréi, chong d6 gian chéng va mang cao. Truong hop gOC déc via tir 15 +
25°, can xem xét dén kha ning trang bi cac co cau chdng troi, Chong d6 gian & nhém gian
chéng chan 10 cho, dong thoi xem xét kha nang trang bi co cau chong trdi mang cao ¢ moi vi
tri. Khi goc déc via > 25° can lap dat thiét bi chong troi, chong d6 cho cac nhdm gian chéng
trong 10 chg, cau mang trung gian ciia méang cao lip dat thidt bi chdng tréi trugt. Cac hé thong
kich chéng tréi, chong db duoc lap dit doc theo 10 cho, tao thanh hé lién két nhém gita gian
chéng va mang cao, tang su hd tro giita cac thiét bj dé c6 thé ngin ngira su ¢d troi, truot thiét
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bi xudng 16 chan, gitp cho thiét bi 1am viéc 6n dinh hon. Tai Trung Quédc, trong diéu kién via
day trung binh, cac gian chng vai su hd tro cia hé théng chong troi, d6 gian c6 thé lam viéc
véi goc dbe 10 cho 1én dén 60° va Ién hon.

Kich chéng d6 gian chéng sir dung dé lién két hai xa gian chéng canh nhau biang méi
lien két dat biét dang khép xoay chir thap. Khép xoay chit thap cho phép kich thuy luc chdng
dd co thé quay theo phuong ngang va thiang dung (so véi mit phang néc 10 cho) mét goc
khoang 90°. D9 chénh cao giira hai xa gian chong sau khi lap dat kich chéng d6 khong duoc
[6n hon 350mm, tmong hop vuot qué gia tri cho phép, s& 1am phé huy cac thiét bi.
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a. Vi tri lap dt kich cho”’ng‘ do b. Do chénh cao cho phép giira hai xa gian
Hinh 2. Két cAu thiét bi chéng d6 xa gian chong
Kich chdng trdi gian chng duqc,lép ¢ phia trudce dé gian (hinh 3a) va phia sau dé gian
(hinh 3b). Cac kich thuy luc nay lién ket véi de gian thong qua khép noi chir thap va co the
quay theo phuong ngang va thang dang (so voi mat phang nén 10 chg) mot goc khoang 90°.
Do chénh cao gitta cac dé gian khi lip kich Chong tr6i khong dugc vugt qua 250mm, truong
hop vuot qué gié tri cho phép, s& 1am pha huy thiét bi.
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a. Thiét bi chong tréi dé b. Thiét bi chong tréi dé c. PG chénh cao giita hai dé gian
gian phia trudc gian phia sau chong
Hinh 3. Két c4u thiét bi chdng tréi dé gian
Pé chdng tréi mang cao st dung kich thay luc mot dau kich lién két voi tai cua cau
mang cao, dau con lai lién két vai @€ gian bén canh phia trén. Khi méang cao cé hién tuong
tr6i xuong phia dudi, dya vao luc kéo cua kich thuy luc dé kéo mang cao Ién (hinh 4).

Méng cao [Kich chéng tréi méng cao| | Kich déy méng cao |

Kich chéng dé gian chéng ‘ Kich chéng trdi gian chéng ‘ ‘ Két cau lién két 03
gian chdng chan chg

Hinh 4. Két cAu thiét bi chdng trdi mang co 1o cho
3.3. Lura chgn méng cao 10 che

Lya chon mang cao guong trong 10 chg co gisi hda phdi phu hop voi néng lyc cua
may khau than. Bong thoi, hinh thuc, cau trdc va cc thanh phan cia mang cao guong phai



phai phu hop voi cau trGc 1am viéc cua may khau than ciing nhu gian chdng. Vi du, chon
chiéu rong cia méang cao theo chiéu rong cua ludng khau, chon chiéu dai cua cau mang cao
theo khoang céch chéng gitt mot don nguyén gian chdng; cu tao thanh méang cao can phu
hop vai hinh thirc di chuyén cua glan chong V.V..
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a. Mang cao mot xich gitra b. Mang cao hai xich canh C. Mang cao hai xich gnra

Hinh 1. Hinh dang cac loai mang cao

Méang cao dung trong 16 chg CGH gém mang cao mét xich giira (hinh 5a); mang cao
hai xich canh (hinh 5b) va mang cao hai xich gitra (hinh 5¢). Trong cac loai mang cao trén,
méng cao mot xich giita c6 nhiéu vu diém nhu ciu tao don gian, kha ning udn cong tét, hiéu
suit van chuyén cao khi c¢& hat dong déu va nho. Tuy nhién méang cao nay chi thich hop voi
cac 10 cho c6 gdc doc thoai, nén 16 6n dinh. Méang cao hai xich canh c6 wu diém 1a tiéu hao
dién ning thap; thich hop véi cac via than c6 goc doc 16n; ¢d hiéu qua khi ¢ hat van chuyén
I6n, khong ddng déu. Nhuoc diém cua loai mang cao nay la kha nang uén kém. Mang cao hai
xich giita c¢6 cac vu diém twong tu nhu mang cao mot xich gitra va khac phuc dugc cac nhugc
diém cua ca hai loai mang cao néu trén. Vi cac uu thé trén, mang cao hai xich giita hién dang
dugc st dung phd bién trong céc 10 chg CGH dong b tai cac mo ham 10 trén thé giGi va trong
nudcC.
4. Két luan

Tur kinh nghiém &p dung cdng nghé CGH dong bo khai thac céc via than day trung
binh, goc déc 16n tai Trung Qudc, bai bao dé xuat mot sé van dé trong lya chon day chuyén
thiét bi CGH khai thac phu hop diéu kién céc via than day trung binh, déc dén 45°. Két qua
nghién ctu cua bai bdo gop phan mé rong pham vi &p dung CGH ddng bo trong khai thac
than 16 cho tai cac mo ham 10 viing Quang Ninh.
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