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INGHIEN CUU AP DUNG GIAN CHONG MéMm zRY
CHO BIEU KIEN via DA\’ TRUNG BiNH, DOC TREN 45 1) ‘
TAI CAC MO HAM LO VUNG QUANG NINH

ThS. LE QUANG PHUC, PGS.TS. TRAN YAN THANH

hém tang nhanh san lwong than kha! thac
.\I ham 16, tang nang suét lac dong, giam tén théat

tai nguyen dac biét nang cao mirc db an toan

va cai thign didu kign lam wec clia ngudi lao
déng thl viéc ddy manh ap dung giai phép ky thuat
tién tién déng vai trd quan tmng Cac so ¢o cong
nghé 3 3) dung dé khai théc céc via than ¢d goc déc
1rén 45° tai cac mé than ham 18 Viet Nam hlen na my
da cho cc chf tiéu kinh & ky thudt twong déi tt va
phan nao d4p tng duoc yéu chu san xubt nhng con
nhidu han ché nhu khéi lueng dao 16 chuén bi lon,
naing suat lao dong va sdn lugng than khai thac con
thép,... am gidm hidu qua khai théc cta so dé cén,
nghg. Trong khi do, gian chong mém ZRY véi cac két
cau linh hoat dang duoc ap dung tai céc didu kien mc')
trong tw & Trung Quédc da cho két qua 1t Vi vay, can
phai ngh\en ciru ap dung gian chong nay dé khai thac
cac via than ¢ goc doc trén 45° nham nang cao san
luong, dap (g yéu ciu phét tién nganh than hién nay.

1. Tdng quan

Theo théng ké va tbng hop so bd triy lveng cic
via than viing Quéng Ninh nam trong ké hoach khai
thac trong giai doan @&n nam 2025 cho théy, tip
Iwo'ng cac via than co chidqu day m(’mg (0,8+1,2 m)
va day trung blnh (1,2+3,5 m), géc déc nghleng dén
dbc ding (u>45 ) chiém ty trong dang ké, khoang
110,5 triéu thn, tuong duung 6,9 % tbng trik luong
danh gid (1.605,8 mriéu lan) Phan tri luvong nay
phan bd & hdu hét cac mo, trong d6 tap trung phin
Im tai md Mao Khé, chiém 53,2 %, tiép theo 15 mo
Nam M&u, chiém 20,5 %, md Dwong Huy, chiém 6,0
%. md Khe Cham, chiém 5,3 %, cac md than ham 1o
khac co’ tri lrong chiém ty 18 dwdi 5 % (xem chi tét
trén bidu @6 hinh H. 1)

D& khai thac didu kién via day trung binh, ddc
trén 45°, trong nhidu nam qua, nganh than da khong
ngung nghién ciu, d&i méi céng nghé ap dung vao
thyc t& san xudl nhdm ting budc nang cao hidu
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qua khai thdc va an toan lao dgng. Cac k&t qua
nghlén ciru 93 dugce ap dung thir nghlem vao thyc
t& san xuét nhu cdng nghé co ng’ a dong b
khéu than bang may bao, chéng gitr bing & hop
gtan chéng ZANSH cho dleu kién via day 1.2-22m,

déc tran 45° (wa thudc loai on d|nh v& chidu day va(

goc déc) tai mé Mao Khé va Hong Thai, buede dhu
mang lai higu qua thiét thwe dbi v6i sén Xuat

Tuy nhién, do chi phi d&u tw day chuyén thiét bj
13 chg 2ANSH kha ian, méat khac trl lwong cac via
than nay tai cac mé it va khong tap trung nén céng
nghé hién chwa dwoc tridn kha nhan rdng cho
nhitng md ham 15 khac. Do vay, phan In tri luong

via day trung binh va déc trén 45 d6 van dang dugc “

cac md khai thac béng mdt sb leai hinh céng nghé
khai thac tha céng nhw: Céng nghé khai thac 10 doc
via phéan ting, chéng gitk bang gid thily lwc di dong
XDY, cdng nghé khai thac budng lo thirgng, hodc
dao 16 14y than. Cac loai hinh cong nghé nay tredc
mét dap wng dugc yéu ciu khaf thac clia md nhung
cho ndng suét va san lwgng thdp, gia thanh khai
théc cao va mivc dé tdn that tai nguyén lon. T do,
vige nghién ciru lwa chon céng nghé khai thac chm
dbi trgng via day trung binh, déc trén 45 46 can
phéi dugc tiép tuc trién khai thuc hién.

2. Téng quan kinh nghiém ap dung céng
nghé khai thac s dung gian chéng mém chéng
giiP 16 che trén thé givi va trong niréc

Tai cac nudc phat tién nhw Lién X8 (ca), tai cac
nwire Bong Au va Trung Qudc, tir nhitng nam 1960
ngudi ta da nghién clru va &p dung thanh cbng s¢
g0 cdng nghé khai thac 16 cho xién chéo, chong gitk
béng glan chdng mé&m & khai thac cac via day trung
binh, dbc trén 45 Go. Ban chét cla S0 dd cong nghé
nay la khdu than béng khcan nd min trén tuyén
guong 16 chy xién chéo mét goc nhat dinh (tiy
thude vao géc déc via than) so véi phuong via, dwdi
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KHOA HOC VA CONG NGHE M0

mot hé théng gian chong dac biét. Gian chéng nay
€6 khung dwoc 1am béang céc vi chéng Kim loai (thép
chi® | hoac thep long mo SVP) lién két "mém” voi
nhau bing cap thép (do vay con dwoc goi la gian
chéng mém). Gian chéng mém duoc Iip dat tai 1o
thuong khoi diém dao chéo goc so véi phurong va
hu'tmg déc clia vra tao thanh tuyén gwong 16 cho
xién chéo c6 goc déc so voi phwong ndm ngang ti
25+30°, Phia trén gian chéng duoec trai I6p Iwoi thep
va phén tre ni¥a 1am I6p dém ngén cach véi da pha
hda. Trong qua trinh khai théc, cong nhan lam viéc

¥ B L]

T3 1§ k. e o0 vt g b ()

2m=0,71-1,2 mét, T>55 do
M m=2,21-3,5 mét, a=45-55 d6
BEm=1,21-2,2 mét, a=45-55 do
mm=0,71-1,2 mét, a=45-55 d6

phia dwai gian chéng, thyc hién céc thao tac khoan
nd min, dao 16 lay than. Than nd ra dwéi gian ty
trwot trén mang kim loai xuéng cac phéng thao than
phia chan 16 cho. Cudi méi chu ky khai thac, gian
chéng duoc digu khidn tw tnroft theo huérng déc
duwdi ap lwe cla da phd hoa va tl,r trong cla gian
chong véi khoang céach dlch chuyén bang tién do
khé&u guong. Sau mét s& chu ky khai thac sé tién
hanh thao thu hdi bot mét sd gian chdéng & phia
chén 16 cho va chuyén 1&n I&p dat bd sung phia 1o
doc via théng gi6.

_liE

H1. Tong hop triz leong via mong va day trung binh, déc trén 45° tai mdt s6 mo hém Io ving Quang Ninh

So dd cong nghe nay cé nhirng wu diém nhu:
Té chirc san xuét don gian, khong phal thue hién
thao tac chdng gitr grong va didu khién da vach,
giam |ao déng thu ¢dng, cai thién diéu kién 1am
viéc va co thé cho nang suét lao dong cao. Ngoai
ra, 16 chg dwoc chudn bj theo hg théng khai thac
cét dai theo phuong, khéi lwong 16 chudn bi ciing
nhw t8n thét than gidm so vé&i cdng nghé khai thac
budng thwong hoic cong nghé khal thac 16 doc via
phan tAng. Tuy nhién, nhugc didm clia loai hinh
cdng nghé nay la viéc diéu khién di chuyén gian
chéng phy thuée rat nhidu vao mic dé én dinh
chiéu day va goc dbc clia via. Dac biét, trwdng hop
chidu day via gram do chidu mng gian chéng
khong thé thay dbi nén viéc didu khién gian chdng
dé chéng gilr guong 16 chg s& rét kho khan.

Nham khac phuc nhitng han ché nay, thoi gian

gan déy Trung Quoctlep tuc nghlen ctru hoan thién
két cAu chéng ciia loai gian chdng  nay theo er:yng
cd st dung hé théng thiy luc hd tro didu khién
gian chdng khi dich chu_yén Trén co' s& d6, cac
nha khoa hoc Trung Quéc da ché tao thanh cung
glan chong mém ma higu ZRY c6 hé thong diéu
khuen bang thiy luc. M&1 bé gian chﬁng nay dugc
céu tao gém xa da&n hwéng (1) lién két voi xa néc
bang chét quay, trwot trén vach via khi di chuyen
gian; xa ndc (xa chinh) (2) duoc lién két voi xa dan
huéng (lién két chét quay) va xa che chén (lxen két
chét cung) xa che chan (3) lién két v&i xa néc (lign
két chét cing) va xa duéi (lién két chét _quay); xa
dudi (4) lién ket voi xa che chan béng chét quay dé
¢ thé didu khién xa dudi thang voi xa che . chén
hodc g&p lai. Piston diéu khién xa dudi (5) c6 mot
dAu lién két véi xa che chan va mot dau lién két vén
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xa dudi duge diéu khién bang tay hoac hé thong
thily lyc; hé théng thiy luc didu khién piston xa
dudi |4 hé théng tuan hoan, m&i cum tay dieu khien
¢6 3 cin dé diéu khién xa dudi clia 3 vi chong lién
ké (hinh H.2)

H.2 Két cdu gian chong ZRY a - Céu tao gian
chong; b - M6 hinh gian chéng hoan chinh: ¢ -
Két céu xich lién ket cac gian chong

Nguyén Iy lam viéc clia gian chéng ZRY nhw
sau (hinh H 3): M3i vi chéng duoc l4p dat sao cho
mot ddu cta vi chong la xa dan huong (1) bam
vach, dau con lai la xa duéi (4) chéng truyc tiép
xuong tru via tao thanh 2 diém chéng co' ban ctia
médi vi chéng. Vi chéng duoc ¢an chinh sao cho
doan xa néc (2) luén & trang thai nam ngang, chidu

IECH conc nemep mo, 61 - 2010

cao khoang khéng gian lam viéc phia dudi gian
chéng duoc duy tri ti 1,6-1,8 m. Doc theo chigy
dai |6 cho vér goc déc tor 25+28°, cac vi chéng
duoc Iap dat cach nhau 0,320,5 m va duoc lien két
chéc chan véi nhau bang két cau xich hodc khap
ban 1& tao thanh hé théng gian chéng mém dog
chiéu dai 16 chg. Khi lip dat gian chéng sé tién
hanh tréi lu6i thép bao phu phia trén gian chong dé
ngan dat da roi vao khoang khéng gian lam viéc
bén dwén. Qua trinh khai thac duoc thuc hién bang
viéc khoan nd min khau guong thanh tieng 16p véi
tién d6 0,8 m Sau khi khau than, gian chéng duoe
diéu khién dich chuyén xubng phia dudi véi bude
di chuyén twong ting vén tién @6 khau.

H 3 Nguyen ly lam vigc ctia gian chong mém ZRY:
a. - Khoan 15 min guong 16 cho, b - Nap nd min,
thong gié, ¢ - Téi than, ha gién chéng theo tién do

Hién tai, gian chéng mém ZRY duoc ap dunt
kha phd bién fai khoang 10 16 cho & Trung QUi
(c?c 16 che' thude cac mé & tinh Ha Bac, Thanh Hil
Tan Cuong), khai théc higu qua cac via than &
chieu day tir 1,6-4,6 m, goc déc trén 45 do, Két qui
nghién clru cho thay, vér chidu dai 16 cho 80+100 M
ona suat lo cho' dat 300+600 ngan tan/ngay-dém
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Hién nay, mo than Héng Vién (Trung Quéc) dang I4p tr& lai & phan ddu gian. Phia trén clia gian
‘“‘ khai thac via than B1 bang so dd cong nghé khai  chéng duwoc trai mot I6p Iui thép B40, bén trén
"% théc ndy, v&i gian chéng loai ZRY36/45L. Via than  lwai thép 1a 2 I6p phén tre cd téc dung ngan l6p da
oy dée tir 45+55°, trung binh 51° trong via ¢6 da kep nho lot qua gian vao khoang tréng 16 cho.

! day 0,3+0,8 m, da vach va try via 13 bat két thudc Két qua trién khai ap dung thir nghiém tai via 8,

! loai bén vieng, than c6 hé s6 kién cb tir 2<3. San  Tay Vang Danh g4 khai thac dugc 25.000 tn than
% Ilrc_x‘vng 16 cho' binh quan dat 300 tan/ngay-dém, ndng  véi cac chi tigu kinh t& k¥ thuat co ban cia 16 cho
“®  sudt lao dong dat 4,0 tan/cdng. Trén hinh H4 la mét  nhu sau: san lwvong khai thac 50 tan/ngay-dém,
BR 58 hinh anh gian chéng mém ZRY st dung tai cac  néng suét lao dong 1,55 tn/cang, chi phi thudc nd

"F’E! mo ham 16 Trung Quéc. 395 kg/1000 thn, ty 1& t6n thét than 31 %. V& co ban,
Py céc chi tiéu kinh t& k¥ thuat thdp hon nhiéu so voi
2ty - a) thiét ké do trong qua trinh ap dung, didu kién dia

chét thay ddi, via bién déng manh vé chidu day va
géc ddc khién viéc didu khién di chuyén gian chéng
gp nhiéu khé khan. Vi vay, loai hinh cng nghé nay
da phai tam dirng & giai doan thi¥ nghim ma khong
duoc trién khai ap dung phd bién.

Nhin chung, céng nghé khai thac bang khoan
nd min, chéng giiv bang gian chéng mém duge
duirge ap dung kha phé bién tai cac mé ham 1o
Trung Quéc va gan day da dwoc cai tién, trang bi
thém hé thong thily luc d& hd tro cong tac di
chuyén gian. Két qua ap dyng da cho thdy sw pha
hop cia cong nghé nay doi voi didu kién via than
day trung binh, doc trén 45 do nén cac chi tiéu kinh
té ky thuat dwoc cai thién tét hon so véi cong nghé
khai thac budng 16 thwgng hodc céng nghé khai
thac 16 doc via phan tang.

_Trén co s& kinh nghiém khai théc tai cac md
ham 16 Trung Quéc va viéc ap dung thr nghiém tai
via 8, Tay Vang Danh trude day co thé cho thay,
@& ap dung hiéu qua trong diéu kién dia chét ving
Quang Ninh cin nghién clru lwa chon mod hinh gian
chéng mém phi hgp dam bao khéc phuc dugc
nhitng han ché trong viéc di chuydn gian chéng,
gidm thoi gian &ch téc san xuét.

H.4. So do cong nghé khai thac cot dai theo 3. Nghién ctru ap dung gian chéng mém ZRY
phuong, guong (o cho xién chéo, st dung gian  cho cac via day trung binh, déc trén 45° tai cac
chong mém ZRY tai cac mé ham I6 Trung Quéc mo ham 16 viing Quang Ninh.

a - Sor do cong nghé; b - Gian chong mem Trén co s& kinh nghiém 4p dung céng nghs

@ trong nuwéc, gial doan tir 2001 dén 2004, gian  khai thac 16 cho xién chéo, chdng gitr bing gian
chéng mdm @& duoc trién khai ap dung thir chdng mém trén thé gidi, trong nudc va didu kién
nghiém tai via 8, Tay Vang Danh thudc mé than dia chat ky thuat cia cac via than day trung binh,

jgo#vang Danh. Via than co chiéu day trung binhi8;2 ! dbc trén 45 do ving Quang Ninh cho thay: so d&
;—Mﬁ"m- gﬁ(i dbc 82°, 1o cho' xién chéo co chidu dai 40 cong nghé khai thac 16 chy xién chéo chong gitr
pegm, chiu cao tAng khai thac 1a 31,5 m. Gian chéng bing gian chéng ZRY ¢4 nhitng wu diém giong
~ duoc 18p dat trong 16 cho 14 loai gian phang, dwoc  nhu viée ap dung gian chéng mém &p dung & via 8
'@ ¥cAu tao bang cac xa thép chi | ni lai vé1 nhau 4 than Vang Danh trwéc day. Ngoai ra, loai gian
¢ T theo cac mang bang céc gong va thanh dinh vi. M3i  chdng ZRY con o nhidu cai tién hon so véi loai
8% ™méng gian chéng co chidu day 1,0 m, cac mang va  gian chdng trudc déy nén 6 thé khic phuc duoc
s eac xa thép duoc lisn két tAng hop bang cap thép  nhiing han ché ma gian chéng trude day da ap
4580.Pc6 dworng kinh ®28 mm. Trong qua frinh khai thac,  dung nhu:
audcéc xa thép duoc thu hdi & phin dudi cia gian va < Két chu gian chéng don gian, thé tich nhg,
:
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trong lvgng nhe, d& théo Iap hay thé cac chi tiét dé
bao dudng, stva chiva;

« Cudng do chéng gilr clia gian chéng lén, khd
xay ra hién twong gy, hong xa gian chéng;

% Khi khéu than s& khéu hét chiéu day via,
khong can d@é lai vai than d& gian chéng nhw d6i
v6i loai gian chéng da 4p dung & mé Vang Danh
trwéc day. Khong gian lam viéc phia dwoi gian
chéng rong, dién tich che chén khong gian lam viéc
1&n t&i 95 %, mirc dd an toan cao;

< M8i vi chéng ¢6 thém bd phan xa duéi duoc
diéu khién béng xilanh thiy lyc cho phép thay ddi
kich thudc khong gian chdng gir phia dudi gian
twong (ng v&i su thay dbi chidu day via trong
pham vi 1,0 m. Ngoai ra, bg phan xa dudi con co
tac dung hé tro diéu khién qua trinh di chuyén gian
chéng. Day la mét dac diém wu viét hon han so voi
gian chéng trwéc day;

% Céac vi chéng duoc lien két véi nhau bing
xich tang cudng sy &n dinh cla vi chéng, ddng
thoi dam béo sy linh hoat cia tuyén guwong 16 cho
nén kha nang thich &ng cao trong digu kién via

bién déng v& goc déc. Hé théng lién ké‘t bén‘g xich
han ché duoc hién twong céc vi chong lan lén
nhau trong gwong 16 chey;

% Chi phi dau tw mot day chuyén gian chéng ,
ZRY thép hon so voi mdt day chuyén thiét bi &
2ANSH, tham chi c6 thé ché tao trong nwéc loai
gian chéng nay @& chi dong viéc cung (rng va lié! i
giam chi phi dau tu;

4 Str dung gian chéng ZRY cho phép &p dung
& didu kién chiéu day via I6n (t6i 4,5 m) va tiong ¥
via c6 da kep day, trong khi khai thac bang loai v
chéng 2ANSH chi &p dung dugc cho didu kién via
day dwéi 2,5 m va trong via khong cé d4 kep, hodc
a4 kep mong, mém. .

Tt nhi¥ng phan tich trén c6 shé thay rang, viée
4p dung gian chéng ZRY vao dé chdng gir cac Io
cho khai thac via day trung binh, déc trén 45° tai
c4c md ham 16 viing Quang Ninh 14 rit kha thi. Tay
thudc vao didu kién via than, khu vire 4p dung @8
Iya chon loai gian chéng pht hop. Thong sé ki
thuat mot sb loai gian chéng ZRY dwoc thé hignj
trong Bang 1.

Béng 1. Théng s6 ky thuét coa mét s loai gian chéng ZRY
—'Iﬁ . Bon & G t
{ F
T 2aciiniyhoat ZRYA6/25L
' 1 |Chigu dai xa chinh (x& néc) mm 1170
2 [Chiku dai xa che chan mm 850 550
Chidu dai xa dudi mm 1200 1200
4 [Chiéu réng 1 vi chéng mm 320 320
5 |Khoding céch tam 2 vi chéng lién k& nhau &)
6 |Hinh thirc lién két gitva cagg
7 |Chiéu cao chdng GANg
o

4. Két luan

Cong nghé khai thac 16 cho xién chéo, chéng
gitr béing gian chéng mém ZRY da dwoc nghién
ciu ap dung khai thac cac via day trung binh, déc
trén 45° tai cac mé than ham 16 Trung Quéc va 65
mang lai cac két qua kha quan.

Tai ving Quang Ninh, treéc day da ap dung
thte nghiém loai gian chéng mém phing cho via
8, Tay Vang Danh va théy ring c6 nhidu wu
diém hon so voi so dé.cﬁng nghé khai thac
budng 16 thwong va so @b cong nghé khai thac
16 doc via phan tAng Tuy nhién, tai théi didm do
viéc di chuyén gian chdng con han ché nén tén
thét than con Ién. Loai gian chéng ZRY c6 nhidu
vu diém vuot troi so véi gian chéng tree day
nén hoan toan cd tinh kha thi ddi voi didu kien

BN cone neiiep mo, 561 2016

via day trung binh, déc trén 45° vang Quéang
Ninh. Viéc sém nghién ctru trién khai ap dung
logi gian chéng nay vao thuc té sé goép phan
dam bao khai thac an toan, hiéu qua, dong thoi f“
tao bwéc phat trién méi trong finh vyc nghién.’
clru cong nghé khai thac hadm 16.0 &

TAI LIEU THAM KHAO

1. Dy &n d4u tw 4p dung thir nghiém cong nghé &
khai thac 16 che xién chéo, chéng giv bing gian
mém ZRY tai Cong ty than Hdng Thai-TKV. Vién &
Khoa hoc Céng nghé M6. §

2. Tuyén tap cong nghé khai thac md ham 1o
Trung Quéc. 1990.

3. Truong Tién Quan. Nghién clru d& xuét ap
dung so @b cong nghé khai thac 16 cho xién chéo
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Bl o

Eg dung vi chéng co khi ZRY cho cac via day trung
bi_nh, doc nghiéng dén doc diing clia Cong ty than
Hong Thai - TKV. Luan van Thac si Ky thuat. 2015.

Nguwoi bién tap: Nguyén Binh

SUMMARY

To increase the amount of coal
underground mining, labor productivity
growth, reducing resource losses especially
improving the level of safety and improving
the working conditions of the employees, the
promotion applies technical solutions advanced
role in a technological scheme applied to
mining coal seams with slope angle over 45°
underground coal mines in Vietnam today but
given the technical and economic indicators
are relatively good and partly to meet
production requirements but still limited as the
cut and prepare large oven, labor productivity
and yields are low coal mining,... etc reduce
the effectiveness of the scheme operators
" technology. Meanwhile, anti-software platforms
ZRY with flexible structures being applied in
similar conditions in Chinese mines gave
good results. Therefore, the need to study
and apply this anti rigs to exploit coal seams
with slope angle above 45" in order to improve
yields, meet the requirements coal industry
development.

NGHIEN CUU CONG NGHE...

(Tiép theo trang 13)

SUMMARY

The exploitation technology for fin ore by
the hydraulic excavator combined with wash
factory fixed enrollment in mining allows
integrating the work of restoration of the

environment with the removal of overburden,
tailings and recruitment; improve the efficiency
of mining; renewable and sustainable use of
land resources for agricultural production
area of Quy Hop-Nghé An.

DANH GIA QUA TRINH...

(Tiép theo trang 33)
TAI LIEU THAM KHAO

1 D& Van Binh (2014), Nghién ciru va Ié;:.5 lal
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bién dbi khi hau dén nam 2050, D& tal nghién ciru
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SUMMARY

Groundwater resources in Thai Binh
province with the volume is not large. These
aquifers have salty-light distribution without
interleaving rule. This has greatly affected to
the exploitation and use of underground

| water in the province. To assess the origin,
causes the salty-light distribution of
groundwater, the authors have studied the
formation of salty-light content and the role
of water in the formation of groundwater
quality in the province.
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