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Tnrdng D^i hgc Mo-Dja chat 

Nham tang nhanh sdn lugng ttian khai thae 
h i m Id, tang nang sui t lao dgng, giam ton thdt 
tai nguyen dgc biet nang cao mirc dp an toan 
va d l thidn d i lu kidn lam vigc cua ngudi lao 

dpng thi vigc day mgnh dp dung gidi phdp ky thudt 
tidn t i in ddng vai tro quan trpng. Cdc so dd cdng 
nghg dp dung de khai thdc cdc via than d gdc ddc 
trdn 45 tgi d e md than h i m Id Vigt Nam hign nay tuy 
da eho d c chf tidu kinh td ky thugt tuang doi tot vd 
phan ndo ddp tjng dugc yeu d u d n xui t nhung d n 
nhi iu han c h i nhu kh i i lugng ddo Id chuan bj Idn, 
nang sui t lao ddng va san lugng than khai thae d n 
thap,... lam gidm hieu qua khai thac ciJa so do cdn^ 
nghe. Trong khi dd, gidn chong m i m ZRY vdi cac ket 
eau ilnh hogt dang duoe ap dung tgl eae dieu kign md 
tuong ty d Tmng Qudc da cho k i t qua tot. Vi vgy, d n 
phdi nghien ciru dp dung gian chong ndy d i khai thdc 
d c via than d gdc dde tren 45° nhim nang eao sdn 
lugng, dap ung ydu d u phat tnin nganh than hien nay. 

1. Tong quan 

Theo thong ke vd tong hgp sa bp tru lugng cae 
via than viing Qudng Ninh n i m trong k i hogeh khai 
thdc trong giai dogn d i n nam 2025 cho thiy, trir 
lugng cdc via than cd chi iu ddy mdng (0,8-=-1,2 m) 
va ddy trung binh (1,2+3,5 m), gdc doc nghidng d i n 
doe dirng (a>45°) chidm ty trgng dang k l , khoang 
110,5 trigu tan, tuong dugng 6,9 % tong trO lugng 
ddnh gid (1.605,8 trigu t in) . Ph in tri> lugng nay 
phdn bo d h i u h i t cdc md, trong dd tap tmng phin 
Ion tgi md Mao Khd, chi im 53,2 %, t i ip theo Id md 
Nam Mau, ehiem 20,5 %, md Duong Huy, chi im 6,0 
%. md Khe Cham, chi lm 5.3 %, cdc md than h i m Id 
khac cd trCr lugng chi im ty Id dudi 5 % (xem chi t i l t 
trgn b i iu do hinh H.l). 

Dk khai thac dieu kien via ddy tmng binh, ddc 
trdn 45°, trong nhi iu nam qua, nganh than da khdng 
ngirng nghien ctiu. doi mdi edng nghd dp dyng vao 
ttiye te sdn xu i t nh im tirng bude nang eao hieu 

qua khai thdc vd an todn lao dgng. Cdc k i t qua 
nghidn ciru da dugc dp dung thi> nghiem vao thyc 
t i san xu i t nhu edng nghd co gldi hda ddng bd 
kh iu than bang mdy bdo, chong giu bang to hgp 
gian chong 2ANSH eho didu kign via day 1,2^2.2 m, 
d i e trdn 45° (via thudc loai i n djnh ve chieu ddy va 
gdc d ie) tai md Mgo Khd va Hing Thdi, budc d iu | 
mang Igi hieu qua th i i t thyc d i l vdi san xuat. 

Tuy nhidn, do chi phi d i u tu day ehuyen thi l t bj 
Id chg 2ANSH kha Idn, mat khdc tru' lugng d c via ^ 
than nay tgi d c md ft vd khdng tap trung ndn d n g 
nghg hign chua dugc trien khai nhan rgng eho; 
nhii'ng md h i m Id khae. Do vay. ph in ldn tru* lugng ;i J 
via day tmng binh va d ie trdn 45 dd v l n dang dugc 
eac md khai thac bang mdt so logi hinh cdng nghd 
khai thac thii cdng nhu: Cdng nghg khai thac Id dpc 
via phdn t ing , chong giir b ing gia thuy lyc dl ddng 
XDY, cdng nghd khai thac buing Id thugng, hoac 
ddo Id I l y than. Cdc logi hinh d n g nghd ndy tnrdc 
mat ddp irng dugc ydu d u khai thde cita md nhung 
cho nang sui t va san iugng thap, gia thanh khai 
thac cao va mire dg ton that tai nguydn Idn. TCr dd, 
viec nghidn CU'U lua chpn edng nghd khai thac cho 
doi tugng via day trung binh, doc tren 45 dp can 
phdi dugc tiep tuc trien khai thyc hign. 

2. Tong quan kinh nghigm dp dung cong 
nghe khai thac su- dung gian chong mem chong 
gi i r to cho> tren the g i v i va t rong nipov 

Tgi eac nudc phat trien nhu Lidn Xd (cu), tai d e 
nudc Ddng Au vd Tmng Quoc, tCr nhCrng nam 1960 
ngudl ta da nghidn ciru va dp dyng thanh d n g sa 
do edng nghe khai thac Id chg xien cheo, ehdng giu' 
bang gidn chong mem d i khai thdc cdc via ddy tmng 
binh, doe trgn 45 do. Ban chat ciia so do edng nghg 
nay Id khau than b ing khoan n i min tren tuyln 
guong Id chg xidn cheo mdt gdc nh l t djnh (tCiy 
thudc vao gdc ddc via than) so vdi phuang via, dudi 
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mdt he Uidng gian ch ing dac biet Glan chong ndy 
d khung dugc lam bang d c vi chong kim logi (Uiep 
chu I hogc thep long mo SVP) lidn k i t "mem" vdi 
nhau bang d p thep (do vgy d n dugc gpi la gidn 
chdng m im) . Gian chdng m i m dugc lap dgt tai Id 
tiiugng khdi diem dao cheo gdc so vdi phugng vd 
hudng doc etJa via, tao thanh tuy in guong Id d i g 
xidn cheo cd gdc doc so vdi phuang n i m ngang tu 
25+30°. Phia tren gidn ehdng dugc trdi Idp ludi thep 
va phdn ti-e ntja lam ldp ddm ngan d e h vdi da phd 
hda. Trong qua trinh khai thac, d n g nhdn lam vigc 

phia dudi gian chdng, thyc hien d c thao tac khoan 
no min, ddo Id ldy than. Than no ra dudi gidn ty 
tiirgt tren mdng kim loai xudng d e phong thdo than 
phia chan Id chg. Cudi mdi ehu ky khai ttidc, gidn 
chdng duge d i iu khi in ty tmgt theo hudng doc 
dudi ap lye cita da pha hda vd ty tt'png cua gian 
chdng, vdi khoang d e h djch chuyin bdng tiin dd 
khdu guang. Sau mdt so chu kJ khai thdc se tiln 
hanh tiiao thu h i i bdt mdt sd glan chdng a phfa 
chan Id chg va chuyin ldn l i p dat bo sung phia Id 
dgc via thdng gid. 

H. 1. Tdng hop trCyluvng via mong va day trung binh, ddc iren 4^ tai mdt s6 mo hdm 16 vung Quang Ninh 

Sff do d n g nghd ndy cd nhung uu diem nhu: 
To ehijc san xu i t dan glan, khdng phai thyc hign 
thao tac chdng giu' guang vd d i i u khien dd vdch, 
gidm lao ddng thtj cdng, d i thien didu kidn lam 
viec va ed t h i cho nang su i t lao ddng cao. Ngodi 
ra. Id chg 6i^ac chuan bj theo he th ing khai thac 
d t dai theo phuong, khdi lugng Id chu in bj cung 
nhu t i n that than gidm so vdi cdng nghd khai thac 
budng thugng hoac d n g nghg khai thac Id dge via 
phan t i n g . Tuy nhidn, nhugc d i im cua loai hinh 
cdng nghe nay la vigc d l i u kh i in di ehuyen gidn 
chdng phy thudc rat nhieu vdo mirc dd on djnh 
chieu day va gdc dde eiia via. Dae biet, tmdng hgp 
ch i iu day via gidm, do ehidu rdng gian ehdng 
khdng t h i thay doi ndn vide d i i u khien gidn chdng 
d i chong giu gugng Id chg se r i t khd khan. 

Nham khac phuc nh&ng hgn c h i nay, thdi glan 

g i n ddy Trung Qudc tiip tyc nghien ciru hodn thien 
k i t d u chdng eua logi gian chdng nay theo hudng 
d su dyng he th ing thiiy lye hd trg dieu khien 
gian chdng khi djch chuyen. Trdn eg sd dd, d c 
nhd khoa hge Trung Qudc da chd tgo thdnh cdng 
gian chdng m i m ma hidu ZRY cd he th ing d i i u 
kh i in bang thuy lyc. Mdi bd gian chdng nay duge 
d u tgo gdm: xa ddn hudng (1) lien k i t vdi xa ndc 
b ing chdt quay, tnj'fft trdn vach via khi di chuyen 
gian; xd ndc (xd chinh) (2) diyac lien k i t vdi xa dan 
hudng (lien k i t chdt quay) va xa che ch in (lidn k i t 
chdt eijng); xa che chan (3) lidn k i t vdi xa ndc (lien 
k i t ch i t cirng) va xa dudi (lidn kdt eh i t quay); xd 
dudi (4) lien k i t vdi xa ehe chan bang chot quay de 
d t h i d i iu kh i in xa dudi thang vdi xd ehe.chan 
hoac gap jgi. Piston d l i u khien xd dudi (5) d mgt 
d i u lidn k i t vdi xa che chan va mgt dau iidn k i t vdi 
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xa dudi dugc dieu khien bang tay hoac he thong 
thuy lyc; he thdng thuy luc d i lu khi in piston xa 
duoi la he thdng tu in hoan, mdi cum tay didu khien 
CO 3 d n de didu khi in xa dudi ctJa 3 vi chong l i ln 
ke (hinh H.2) 

a) 

cao khoang khdng gian lam viec phia dudi gian 
chong dugc duy tri tu 1,6--1,8 m. Doc theo chi§u 
dai 16 chg vdi goc doc tu 25^28°, cac vi chdng 
diroc lap dat each nhau 0,3-0,5 m va dugc lien kk 
ch i c chan vdi nhau bdng k i t c l u xich hoac khap 
ban Id tao thanh he thong gian chdng mdm dgc 
ch i iu dai 16 chg. Khi ldp dat gian chong se tien 
hanh trai ludi thep bao phu phia tren gian chdng d^ 
ngan d i t da roi vao khoang khdng gian lam viec 
ben dudi . Qua trinh khai thac dugc thuc hien bing 
viec khoan no min kh iu guang thanh tirng Idp vdi 
t i ln do 0,8 m Sau khi kh iu than, gian chdng du-pc 
didu khien dich chuyen xudng phia dudi vdi bum 
dl chuygn tuang irng vdi t i ln dd kh iu . 

hi.2 Ket cau gian chong ZRY a - C4u tao gian 
chdng; b - Mo hinh gian chdng hoan chinh: c -
Kit ciu xich lien l<et cac gian chdng 

Nguygn ly lam_viec cua gian chdng ZRY nhu 
sau (hinh H 3): Mdi vi chong duoc lap dat sao cho 
mot d i u cua vi chdng la xa d i n hudng (1) bam 
vach, dau cdn lai la xa dudi (4) chdng true t i lp 
xudng tru via tao thanh 2 d i lm chdng co ban cua 
mdi vi chdng. Vi chdng du'oc can chinh sao cho 
doan xa ndc (2) ludn d trang thai n im ngang, chi lu 
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H 3 Nguyen ly lam viec cua gian chdng mim ZRY: 
a. - Khoan 16 min gwang Id cha. b - Nap no min, 
thdng gid, c - Tai than, ha gian chdng theo tien do 

Hien^ tai, gian chdng mem ZRY duoc ap dung 
kha pho bien tai khoang 10 Id cho d Trung Qu6c 
(cac 16 cho thudc cac md d tinh Ha Bic , Thanh Hai, 
Tan Cu'ong), khai thac hieu qua cac via than co 
chieu day tiJ- 1,6-4,5 m, gdc ddc tren 45 dd. K i t qua 
nghien cuu cho thdy, vdi chi lu dai 16 cho 80-100 m, 
conq suat lo chp- dat 300^600 ngan tln/ngay-deffl 
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Hien nay, md than H ing V i l n (Tmng Quic) dang 
khai thac via than B l bang so do cdng nghg khai 
thac ndy, vdi gian chdng logi ZRY36/45L. Via ttian 
d i e tir 45^55°, frung binh 51°, tiding vfa d da kep 
day 0,3+0,8 m, da vach va try via la bgt k i t ttiugc 
loai b i n vung, than d he sd kien d tCr 2+3. San 
lugng Id chg btnh quari dat 300 tln/ngdy-ddm, ndng 
st j i t lao ddng dat 4,0 t i n / d n g . Trdn hinh H.4 la mgt 
sd hinh anh gian chdng m i m ZRY sir dyng tgi d c 
md ham Id Tmng Quic . 

H.4. Sa dd cdng nghe l<hai thac cdt dai theo 
phuung, gwang Id cha xien cheo. siJ dung glan 
chdng mSm ZRY tai cac mo him id Trung Qudc 
a - Sa dd cdng nghe: b - Gian chdng mSm 

d' trong nifdc. giai doan tir 2001 den 2004, gian 
chdng m i m da difoc t r i ln khai ap dung thu 
nghiem tai via 8, Tay Vang Danh thuoc mo than 

[^fl]^!Vdng Danh. Via than cd chidu day tmng binh 3,2 
flMiim, gdc d i e 82°, Id chg xien cheo d chidu dai 40 

j l ^ ^ m , chieu cao tdng khai thdc Id 31,5 m. Gian chdng 
^ , dugc I l p dgt trong Id chg la loai gidn phang, dugc 
'&]^^c&u tao bang d c xd thep chiJ I ndi tgi vdi nhau 
J ff Tiu^theo d c mang b ing d c gdng vd thanh djnh vj. Mdi 
Bac, T'^'mang gian chong cd ch i iu day 1,0 m, d c mang vd 
^ wa ''Icac xa thep dugc lien k i t tong hgp bang d p thep 
i45^'*cd dudng kinh 0 2 8 mm. Trong qua trinh khai thac, 
idt!^ f^c xa thep dugc thu h i i d phan dudi cua gian vd 

lap trd lgi d ph in dau gian. Phia tren cija gian 
chong duge trai mdt Idp ludi thep B40, ben trdn 
ludi thep la 2 ldp phen tre d tac dung ngan Igp da 
nhd Ipt qua gian vao khoang t r ing Id chg. 

K i t qud tiiin khai dp dung thi> nghiem tgi via 8, 
Tay Vang Danh da khai thdc duge 25.000 tan than 
vdi cae ehi tidu kinh t i ky thugt eg ban cita Id chg 
nhu sau: san lugng khai thac 50 tan/ngdy-dgm, 
nang su i t lao dpng 1,55 tan /dng, chi phi thude no 
395 kg/1000 t i n , ty le ton th i t than 31 %. Vd eg ban, 
d c d i tidu kinh td ky thugt t h i p hon nhi iu so vdi 
tiiiit k i do trang qud trinh dp dung, d i iu kign dia 
chat thay doi, via b i ln dgng mgnh v i chi lu day va 
gdc d i e khidn viec dieu khien di chuyen gian chong 
gap nhi iu khd khan. Vi vay, loai hinh d n g nghe nay 
da phdi tam dung d giai dogn thtJ' nghidm ma khdng 
duge trien khai ap dung p h i b i in . 

Nhin chung, cdng nghd khai thae b ing khoan 
no min, chdng giu b ing gidn chong m i m dugc 
dugc dp dung khd pho b i in tai d c md h i m Id 
Tmng Qudc va g i n day da dugc d l tiin, trang b| 
thdm hg th ing thuy lyc de ho trg d n g tac di 
chuyin gidn. Kdt qua dp dung da cho th i y s y phii 
hgp ctJa cdng nghg nay d i l vdi d i l u kign via than 
day tmng binh, ddc trgn 45 dp ndn cdc chl tteu kinh 
t i ky thudt dugc d i thidn tdt hon so vdi edng nghg 
khai thdc budng Id thugng hoae d n g nghg khai 
thac Id dpc via phan t i n g . 

Trdn co sd kinh nghidm khai thdc tgi eac md 
hdm Id Tmng Qudc vd vide dp dung thir nghigm tai 
via 8, Tdy Vang Danh trude day cd t h i cho thay, 
d i ap dyng hieu qua trong cfiiu kidn dja ch i t vitng 
Quang Ninh can nghidn ci ju lya chpn md hinh gian 
chong m i m phu hgp dam bao kh ic phuc duge 
nhung han c h l trong viec dl chuyin gidn chdng, 
giam thdi gian ach t i e sdn xuat. 

3. Nghien c i ru ap dung gian chdng mem ZRY 
cho cac via day trung binh, doc tren 45*' tai cac 
mo ham 16 vung Quang Ninh. 

Trdn co sd kinh nghidm dp dung cdng nghg 
khai thac Id chg xidn cheo, chdng g iu b ing gidn 
chdng mgm tren thd gidi, trong nude va d i i u kign 
dja ch i t ky thudt ciia d c via than ddy tmng binh, 
doc trdn 45 do vung Quang Ninh cho thdy: so dd 
cdng nghe khai thac Id chg xien cheo chdng giu" 
bang gian chdng ZRY cd nhii'ng uu d i i m gidng 
nhu vide dp dung gian chdng m i m dp dung g via 8 
mo than Vang Danh tmdc day. Ngoai ra, loai gian 
chdng ZRY cdn cd nhi iu d i tien hon so vdi logi 
gian chdng trnde day ngn cd the khac phye dugc 
nh&ng han c h i ma gidn chdng tmdc day da ap 
dung nhu: 

• K i t d u gian chdng dffn gian, t h i tieh nhd. 
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trgng lugng nhg, de thdo lap hay t h i cac chi tigt de 
bdo dudng, sira chua; 

• Cudng dd chdng gi& eua gian ch ing ldn, khd 
xay ra hien tugng gay, hdng xd gidn ch ing; 

•> Khi khau than se khau h i t chieu day via, 
khdng d n d i lai vai than do glan chong nhu ddi 
vdi loai gian chong da dp dyng d md Vang Danh 
trudc ddy. Khdng gian Idm viec phia dudi gidn 
chong rdng, dign tich ehe ch in khdng gian lam vige 
len tdi 95 %, mirc dp an todn cao; 

• M i l vi ch ing cd them bd phgn xd dudi dugc 
d i iu khien bang xilanh thijy lyc cho phep thay doi 
kfch thudc khdng gian chong gi& phfa dudi gidn 
tuong irng vdi sy thay d i i ch i iu day via trong 
phgm vi 1,0 m. Ngoat ra. bp phgn xd dudi cdn d 
tdc dung h5 tn? d i lu kh i in qud trinh di ehuyen gidn 
chong. Ddy Id mpt ddc diem uu vidt hffn han so vdi 
gian ch ing trudc day; 

• Cdc vi ch ing dugc lidn k i t vol nhau bang 
xich tang cudng sy on djnh ciJa vi chong, dong 
thdl dam bao sy linh hoat ciia tuyen guong Id chg 
ngn khd nang thfch irng cao trong d i iu kien via 

' ~ •^ 
b i in dOng v i gdc doc. He th ing lien k i t ban^ xich 
hgn c h i dugc hign tugng cdc vi chong lan len 
nhau trong guong Id chg; 

• Chl phi dau t u mdt day chuy in gian ching ;, 
ZRY thap hon so vdi mgt ddy ehuyen th i i t b t a 
2ANSH, thgm chf d t h i c h i tao trong nudc togi i 
gidn chong ndy d i chij dgng vi^c eung u'ng va ttet 1 
giam chi phi dau tu ; ' • 

• Sir dung gidn chong ZRY cho phep dp dyng 
d d i iu kign ch i iu day via Idn (tdi 4,5 m) va trong' | 
via cd dd kep day, trong khi khai thae bang loai vi I 
ch ing 2ANSH chl dp dung dugc cho dieu kign,via 
day dudi 2,5 m va trong via khdng cd dd kep, hoac 
dd k^p mdng, mdm. 

T u nh&ng phdn tich trdn d t h i thay r ing , viec 
dp dyng gidn chdng ZRY vdo de chong g iu d e 16 
chg khai thdc via day tmng binh, d i e trdn 45" tgi 
cdc md h i m Id vung Quang Ninh la rat kha thi. Tiiy 
thude vao dieu kien via than, khu vyc dp dung dk^ 
lya chpn loai glan chdng phCi hgp. Thdng s i k j f 
thugt mpt so loai gidn ch ing ZRY dugc the hlgn| 
trong Bang 1. 

Bdng 1. Thong so ky thuat cua mgt so loai gian chdng ZRY 

J 
J 

1 
2 
3 
4 
5 
6 
7 

^ F Bgc tinh l<y thu^rt 
^ 

Chi^u dat xa chfnh (xg noc) 
Chi lu dSi xd che chan 
Chi lu dai xa duoi 
Chi lu r6ng 1 vl chong 
Khoang cdch tam 2 vi ch6nq lien ke nhau 
IHinh thCl-c lien Itet giu'a c a a B ^ H B 
Chi lu cao chong oiu' c u ^ H ^ H H i 
Bfailu dav via ao ptm^^^^^^^M 

Ban 
vj 

mm 
mm 
mm 
mm 
mm 

mm 
mm 
So 

'Jtjjjjjjljl^ Gia th i U | | | ^ ^ 

zMUMst 
1250" 
850 
1200 
320 J 

ZRY16/25L 

1170 
550 
1200 

_ 320 

3awlbtaAiaBk,i 
Li^d-ilfflmGh 
2000+3000 
20iMJ3000 

. -Lien l<§t xfch 
1600*2500 
1600+2500 

£45 

zRY^mpr 
IP2 ^ 
"§50 .:WBl 

^ 2 0 0 -^M 
^&L. ^ 

:^mmSKk 
Lien l^gti^B 
3600+4500 1 
36nn+&(«raM 

—^dgj 
4. Ket lugn 

Cdng nghg khai thac Id chg xidn cheo, ehdng 
giu bang gidn chong mem ZRY da dugc nghidn 
CU'U dp dung khai thde cac via day trung binh, ddc 
tren 45° tgi cdc md than h i m Id Trung Quoc va da 
mang lgi eae k i t qua khd quan. 

Tai vCing Qudng Ninh, t rudc day da dp dung 
thip nghidm loai gian ehdng m i m phang cho via 
8, Tay Vang Danh va thay rang cd nh i iu uu 
d i i m hon so vol so d i cdng nghe khai thac 
bu ing Id thugng vd sa dd cdng nghe khai thac 
Id dgc via phan tang Tuy nhien, tgl thdi diem do 
vide dl chuy in gidn chong edn han c h i ndn ton 
that than cdn Idn. Logi gian chong ZRY ed nhieu 
uu d i i m vugt trdi so vdi gian chong trudc day 
nen hodn todn cd tinh kha thi doi vdi dieu kidn 

via day trung binh, ddc trdn 45° vung Qudng 
Ninh. Vigc sdm nghien ciru t r i i n khai dp dyng 
loai gidn chong nay vdo thyc t i sd gop phin 
ddm bao khai thdc an todn, higu qua, ddng thdl 
tgo budc phdt t r i i n mdi trong ITnh vyc nghidnr 
c&u cdng nghg khai thac h i m Id.O 

T A I LIEU THAM K H A O 

1. Dy dn dau tu dp dung thu nghigm d n g nghgi ' 
khai thac Id ehg xidn cheo, chong gi& bang gian> : 
m i m ZRY tai Cdng ty than H ing Thai-TKV. Vign 
Khoa hge Cdng nghd Md. 
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KHOA HOC VA CONG NGHE MO _ ^ ^ 

sir dung vi chdng co khi ZRY eho eac via day trung 
binh, d i e nghieng d i n ddc dirng ciia Cdng ty than 
Hdng Thai - TKV, Luan van Thac sT Ky thuat 2015. 

Ngw&i bien tap: Nguyen Binh 

To increase the amount of coal 
underground mining, labor productivity 
growrth, reducing resource losses especially 
improving the level of safety and improving 
the working conditions of the employees, the 

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 
productton 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 

- ^^^V^r^^l^,^., hll^^T^,.,W,ln i n t ; <T.nfhiiora i - , l - i t fnrmc 

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 cCrU CONG NGHE... 
(Tiep theo trang 13) 
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/VgiTOT bien tdp: Nguyin Binh 

The exploitation technology for tin 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 recmittnent; improve the efficiency 
of mining; renewable and sustainable use of 
land resources for agricultural production 
area of Quy Hgp-Nghe An. 

Groundwater resources in Thai Blnh 
province with the volume is not large. These [ 
aquifers have salty-light distribution without ' 
interieaving rule. This has greatiy affected to ; 
the exploitation and use of underground 
water in the province. To assess the origin, ; 
causes the salty-light distribution of j 

• Iter, 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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