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Hién nay, tai b€ than Qudng Ninh, sdn lwong than khai thdc tir cdc via day,
doc chiém khodng 10 + 12 % tdng sdn lwong than khai thdc hdm [0; trong
do, san lwong khai thdc tir hé théng khai thac lo doc via phdn ting chiém ty
trong ddng ké. Cho t&i nay, chwa cé cong trinh nghién ctru nao vé hiéu qud
ctia céng tdc ha trdn thu hoi than néc trong hé théng khai thdc lo doc via
phdn tdng tai viing Qudng Ninh. Cdc yéu t6 dia chdt, ky thudt cé dnh hwéng
[én dén hiéu qud, an toan trong khai thdc mé than hdm lo. Trong céng trinh
nghién ctru nay, tdc gia da st dung mé hinh vt liéu twong dwong dé xdc
dinh cdc yéu té chinh dnh hwéng dén hiéu qud thu hdi than néc trong diéu
kién dia chdt ky thudt ddc trung ctia viing Qudng Ninh bao gom: gdc doc via,
bwéc ha trdn than néc, chiéu cao phdn tdng khai thdc, két cdu gian chéng,
quy trinh thu hoi. Cdc két qud nghién ctru da lam ré qud trinh dich chuyén
cta than, dd cdch va chi ra nguyén nhdn gdy tén thdt than trong qud trinh
thu hdi than néc. Trén co sé do, da dé xudt dworc cdc gidi phdp ky thudt, ddng
b thiét bi co gidi hda, két cdu dan chéng va quy trinh thu hoi than néc phu
hop khi dp dung hé thong khai thdc 1o doc via phdn tdng cho diéu kién cdc
via day, déc ving Qudng Ninh.

© 2016 Trwong Dai hoc M6 - Dia chat. Tat ca cac quyén dwoc bao dam.

1. Dat vian dé

cau gian chdng, quy trinh thu héi, trinh d cong
nhan, cong tac td chirc san xuat, chit lwgng thiét b,

Hiéu qua thu héi than ndéc phu thudc vao rat
nhiéu yéu t6, nhat la cac yéu to nhu: chiéu day via,
gbc doc via, tinh chat sap do cua da vach, bwédc ha
trin than ndc, chiéu cao phan ting khai théc, két

*Tdc gia lién hé.
E-mail: nhutuanvm@gmail.com

v.v.. Tuy nhién, viéc nghién ctru tong thé, dong thoi
cac yéu to trén ddi védi hiéu qua thu hoi than néc
trong hé thong khai thac 10 doc via phin tang st
dung gian chong rat phirc tap, khé thyc hién. Trén
co s& do, trong cong trinh nay, nhém tac gia da lya
chon mot sd yéu t6 chinh nhu: goc doc via, buére ha
trin than ndc, chiéu cao phan ting khai théc, két
ciu gian chdng, quy trinh thu héi va trong diéu kién
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via ¢6 chiéu day M = 7m, déc trwng cho cac via than
day, déc ving Quang Ninh. Trong cong trinh nay,
cac tac gia da st dung phwong phap mo hinh hoa
bang m6 hinh vatliéu twong dwong. Pay 1a phwong
phép nghién ctru da dworc str dung tir kha 1au, pho
bién, nhit 1a tai cAc nwéc thudce Lién X6 (cii) va cho
két qua co thé tin ciy (Kuznetsov va nnk, 1968)

2. Nghién ciru qua trinh ha tran, thu héi than
noc dwéi sy anh hwdng ctia cac yéu td dia chat
- ky thuat mo

2.1. Nghién citu lwa chon cdc tham s6 mé
phoéng

Trén co s& cac két qua nghién ctiru cia cac nha
khoa hoc, (Phung Manh Dic, 2004; Nguyén Anh
Tuén, 2007; Nhit Viét Tudn, 2009), tac gia lwa chon
nhitng yéu t6 dia chat, ky thuit chinh dé nghién
ctru, bao gom:

- G6c doc via than (a): chon 3 gia tri o = 459,
650, 85°.

- Chiéu day via than (M): chon gia tri trung
binh M = 7m

- Bwdrc ha tran than néc (a): chon 3 gid tria =
1m, 2m, 3m.

- Chiéu cao phan ting khai thac (h): chon 3 gia
trih=8m, 12m va 15m.

Trong mo hinh dwoc chon & trén, tran than
phia trén 10 doc via phan ting dwoc gia dinh da bi
phé v& cdng birc bang khoan né.

2.2. Nghién ciru thiét ké, tinh todn cdc tham sé
va Iva chon vit liéu ctia mé hinh

M®d hinh dwoc chon c6 kich thwéc dai x rong x
cao = 800 x 800 x 800mm, 1am bang vAt liéu mica
trong sudt nham thuin lgi cho viéc quan sat,
nghién ctru. M6 hinh mo phong hé thong khai thac
10 doc via phan ting gom cac tham s nhu sau:

- Chiéu dai theo phwong 10 doc via phan ting:
40m;

- Chiéu cao 10 doc via phén ting, trian than va
dat da pha hoa: 40m;

- Chiéu day via: 7m;

- Chiéu cao 10 doc via phin tang: 2m;

- Chiéu rong 10 doc via phan ting: 4m.

Via than dwgc md phéng nam trong hai mat
phang 1am bang hai tAim mica trong sudt dit song
song, ¢ thé diéu chinh nghiéng theo cac goc 45,
650 va 85° so véi mat phing nam ngang. Phia trén
10 doc via phan tAng va nam giita hai tAm mica la

than va dit d4 pha hoa dwoc md phéng bang cac
vat liéu twong dwong, cé tinh chit co ly dong dang
(theo ty 1&é dong dang xac dinh) vi tinh chat co ly
cia than va dit da thuwc té. Phan than c6 chiéu cao
twong &ng v&i chiéu cao phén ting can nghién ctru
theo ty 1é dé6ng dang cia mé hinh. Bén trén phin
than 1a d4t d4 pha hoa véi chiéu cao t6i thi€u bang
chiéu cao tran than trén 160 doc via phin ting. Mit
day cia md hinh bé tri 10 doc via phan ting nam
trong via than, sat vé phia tru via. Lo doc via phan
ting dwoc md phong bang mot hinh hdp, c6 mot
dau hé dé mo phong clra thdo than, c¢6 thé di
chuyén dwoc doc theo dwdng phuwong via than dé
mo phong qué trinh tién gwong khai thac. Dé thuc
hién cac thao tac thu héi than, mot mat bén cua
hinh hop hé dé 1ay than ra (Hinh1). Cac dai lwong
nghién ctru trén mé hinh va gia tri thuc té dwoclién
hé bdi cac hé s6 ty 1é dong dang vé kich thuwérc, thoi
gian, khoi lwong, thé tich. Cac ty 1é dong dang dwoc
xac dinh theo kinh nghiém ctia cac nha khoa hoc
Nga (Kirpichev, 1953; Kuznetsov va nnk, 1968). Hé
s0 ty 1é dong dang dwoc tinh toan, lwa chon, tong
hop tai Bang 1 duéi day.

Do cac tinh chat dong dang vé d6 bén cia vat
liéu khéng anh hwdng dén két qua mo hinh, dong
thoi cac ty 1é dong dang vé gbc ndi ma sat, trong
lwong riéng déu bing 1:1, nén c6 thé lwa chon vat
liéu twong dwong trén md hinh chinh la vat liéu
trong thuc té. Trong thi nghiém nay, cac tac gia da
chon da pha hod cho mé hinh la bét két cia mo
Nam MAu, than ctia mé Quang Hanh va Khe Cham.
Sau khi 14y tir hién tredrng mé, than va da duoc gia
cong, xtr ly ddm bdo cac yéu cau sau: than dam bao
toi roi, c& hat trung binh 1 + 2mm, kho rdo, d6 &m
twong dwong dé6 4m tw nhién cta than nguyén
khai; dd& dam bdo toi roi, c& hat trung binh
1+10mm, kho rao.

2.3. Khai thac mo hinh

Viéc khai thac mo hinh theo trinh ty nhw sau:

- Cong tac chuln bi: chuén bi cac dung cu dé
14y than tir khay thu héi than trén mé hinh, dung
cu dyng than va can dién t.

- Di chuyén khay thao than mét tién d6 yéu cau
(2cm, 4cm hoac 6¢cm).

- Dung dung cu chuyén dung cao than tir khay
thdo than cho dén khi quan sat thiy da pha héa
xudng dén ctra thao thi dirng lai.
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Bdng 1: Téng hop cdc hé s6 dong dang ctia mé hinh vdt liéu twong dwong

Hé s6 dong dang Ky hiéu, céng thirc Gia tri
Kich thuoc a 1:50
Trong lwgng thé tich oy 1:1
Thoi gian Ot 1:7
Cuwong do khang nén, kéo Olnén = Olkéo = OU.Oly 1:50
Luc dinh két Olc= 0U.0ly 1:50
GOc ndi ma sat Oo=tgQrr/tgPm 1:1
Hé s6 dan hoi E OlE = 0U.0ly 1:50
Hé s6 Poatxéngv VIT = VM 1:1

- Than thu hdi dwoc cin bang can dién tir dé
xac dinh khéi lwgng, ghi két qua vao sd ghi chép.

- Lap lai buéc 2+4 cho dén gi¢i han khung mo
hinh.

Ngay sau khi di chuyén khay théo, tran than va
da pha hoa dang tir trang thai cAn bang da bat dau
c6 su dich chuyén xudng phia dwéi va hwdng vao
khéng gian 10 chg. Khu vic tran than tiép giap véi
khay thao (gan phia gwong) dich chuyén trwéc, sau
do, than va da pha hoa phia trén bat dau dich
chuyén. Than tran vao khong gian 10 cho tao thanh
mot goc 6n dinh khoang 400+420, Than va da pha
héa dich chuyén xudng dwdi hinh thanh phéu thao
than c6 dang cé dang parabol bat déi xirng. Khi tiép
tuc thu héi, than va da pha hoa phia sau 1o cho tiép
tuc dwoc dich chuyén vao khong gian 10 chg va
phéu thdo dwgc mé rong dan vé phia pha hoa.

Két thuc chu ky thu hoi, da pha hoa tran vao
khong gian 10 chg gy nhiém ban than va trim 1én

1
\

Hinh 1: Mé hinh nghién civu sau khi gia céng ché tao

16p than nam 6n dinh trén nén 10. Lép than nay co
ban cé hinh tam giac va day la lwong than khong
thé thu hoi dwoc, gdy ton that. Ngoai ra, trong qua
trinh thu hoi, con mot lwong than nita ndm bén
phia vach va tru via khong dugc thu hoi, giy ton
that. Sau khi thu héi xong mét chu ky, tran than
phia trén 10 doc via nam 6n dinh véi goc nghiéng
khoang 730+780s0 v&i mit phang ndm ngang. Goc
on dinh nay khéng phu thudc vao chiéu cao phan
tang khai thac, goc doc via, buéc ha tran than néc
(Hinh2).

Tong hop két qua thu hoi khi khai thac cac mé
hinh xem tai Bang 2
2.4. Phan tich cdc két qud khai thdc trén mé
Hinhtheo cdc yéu t6 dnh hwéng

T cac két qua tong hop tai bang 2 c6 thé phan
tich ty 1& ton thit than theo cac yéu té anh hudng
dwéi dang cac biéu d6 nhw sau:
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Hinh 2: Qud trinh khai thdc mé hinh véi h=15m, a=1m, a=65"

Bdng 2: Téng hop két qua ty 1€ ton thdt than khai thdc trén cdc mé hinh

Nemé | Chiéu cao phdn | Bwéc ha tran Gocdécvia | Chiéudayvia | Tylé ton thit
hinh tang, h(m) than, a(m) than, a(d9) than, M(m) than, n(%)
1 8 1 45 7 39,33
2 8 2 45 7 45,43
3 8 3 45 7 50,58
4 12 1 45 7 42,17
5 12 2 45 7 47,31
6 12 3 45 7 53,07
7 15 1 45 7 46,33
8 15 2 45 7 50,96
9 15 3 45 7 55,36
10 8 1 65 7 34,32
11 8 2 65 7 36,60
12 8 3 65 7 40,55
13 12 1 65 7 36,08
14 12 2 65 7 38,72
15 12 3 65 7 43,34
16 15 1 65 7 37,96
17 15 2 65 7 40,55
18 15 3 65 7 44,93
19 8 1 85 7 28,04
20 8 2 85 7 29,82
21 8 3 85 7 34,50
22 12 1 85 7 29,82
23 12 2 85 7 31,06
24 12 3 85 7 35,90
25 15 1 85 7 31,82
26 15 2 85 7 33,26
27 15 3 85 7 37,85




48 Nhir Viét Tudn/Tap chi Khoa hoc Ky thudt M6 - Dia chdt 57 (44-51)

- Ty 1€ ton thit than theo yéu t6 chiéu cao ting

- Ty 1€ ton that than theo yéu t6 goc déc via

- Ty 1 tén thit than theo yéu t6 budc ha tran
than néc

Tir cac két qua phan tich trén c6 thé danh gia,
phén tich nhuw sau:

- V&i bwédc ha tran, goc déc via khac nhau, ton
that than ludn ty 1é thuén véi chiéu cao phan tang
khai thac. Ty 1é ton thit than thip nhat 1a 28,04%
khi chiéu cao phin ting h = 8m va cao nhit la

N #ands

asis

55,36% khi h = 15m. Ty 1 ton thit than theo cac
chiéu cao phan ting xem Hinh 6.

- Vi chiéu cao phan tang, budc ha tran khac
nhau, ton that than luén ty 1é thuin véi goc doc via
than. Ty 1é ton that than thap nhat khi géc déc via
o.=850 va cao nhatkhi o = 450. Ton that than theo
cac géc doc via khac nhau xem Hinh?7.

- V6i chiéu cao phén ting, goc doc via khac
nhau, tdn thit than ludn ty 1é thudn véi budce ha
tran. Ty 1 ton that than thap nhat khi bwdc ha tran
a = 1m va cao nhat khi ha tran a = 3m.
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Hinh 3: Biéu dd quan hé giira ty Ié ton thdt than va chiéu cao phdn tdng
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Hinh 4: Biéu d6 quan hé giira ty 1€ tén thdt than va géc doc via than

a) o = 45¢

b) & = 650
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c) a =850

Hinh 5: Biéu d quan hé gita ty I tén thdt than va bwdc ha trdn than
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(a)h=8m

(b h=12

Hinh 6: Tén thdt than theo chiéu cao phdn tdng trén mé hinh

a =450

a=65°

a=850

Hinh 7: Tén thdt than do géc déc via trén mé hinh

3. Nghién ctru qua trinh ha trin thu héi than
néc dwdi sw anh hwéng ciia két cau gian chong
va quy trinh thu héi than néc

Cac tac gia chon mo hinh dé mé phong mét
chu ky ha trén, thu héi than néc véi cac thong sé
diéu kién dia chat - ky thuit ddc trung nhw sau:

- G6c doc via than (a): chon gia tri o = 659

- Chiéu day via than (M): chon gia tri M = 7m;

- Bwére ha tran than néc (a): chon gia tri a =
1m;

- Chiéu cao phén ting khai thac (h): chon gia
trih=12m;

- Tran than phia trén 10 doc via phan ting da
bi pha vo.

M6 hinh dwgc chon c6 kich thwéc: dai x rong
x cao = 750 x 350 x 100mm, khung 1am bang thép,
cac mit lam bang ton, mit truéc lam bing mica
trong sudt day 4mm dé thuin loi cho viéc quan sat
(Hinh 8). Via than dwgc md phong nam trong hai
mit phing lam bing hai tim tén nghiéng mot goc
650 so véi mit phang ndm ngang. Phin mit truéc

phia dwéi b6 tri 3 cira thao than 1am bang thép c6
kich thwéc cao x rong la 100x50mm, twong ing
véi kich thwée thue chia cira thio than cao x rong
la 1500x750mm. Cac cra thdo than cach nhau
50mm. Phia sau va phia trén cac ctra thao than la
than va d4 pha héa dwoc mé phong bang cac vat
liéu twong dwong, cé tinh chit co ly va kich thwérc
déng dang véi tinh chit ctia than va dat da thuc té.

Cac dai lwgng nghién ctru trén mo hinh va gia
tri thuc t€ dugc lién hé boi cic hé so ty 1é dong
dang, dwoc tinh toan lwa chon nhw sau: ty 1& dong
dang vé kich thwéc o =1:15; ty 1é dong dang vé
thoi gian ar =1:4; ty 1é dong dang vé trong lwong
thétichla 1:1.

Vat liéu twong dwong dwoc chon la vt liéu
trong thuc té, da pha hod la da bot két 1ay tai mo
Nam MAu, than dwoc 14y tai mé Quang Hanh va
Khe Cham. Than cé c& hat trung binh 1+15mm,
kho rao, d6 4m twong dwong do 4m tw nhién cua
than nguyén khai. Pa toi roi, cd hat 3+45mm, kho
rao.
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Hinh 8: Qud trinh khai thdc mé hinh vt liéu twong dwong

Tién hanh thi nghiém thu ho6i than tai cic clra
thao theo 4 m6 hinh nhw sau:

Mo hinh 1: chi thu hoi than & ctra s6 thdo &
gitra va c0 ty 1é ton that dat 1ém nhit, n) = 48,6%.

M6 hinh 2: thu hoi than 1an Iwot tir ctra s6 bén
tru via, clra sO & gitra, sau d6 dén ctra s6 bén vach
va co ty 1é tén that than lan = 41,1%.

M6 hinh 3: thu hoi than 1an Iwot tir ctra s6 bén
vach via, clra s6 & giita, sau d6 dén cira s6 bén tru
via va c6 ty 1€ tOn thit than 1a n=42,0%.

Mo hinh 4: thu hoi than dong thoi tai 03 ctra
sO va co ty 1é tOn that than dat thip nhit, n =
39,3%.

3.Kétluan

Khi chiéu cao phin ting khai thac ting tir 8m
1én 15m (ting gan 88%), ty 1é ton that than ting
trung binh tir 3+7 %. Nhw vdy, ty 1& ton thit than
khéng phu thudc nhiéu vao chiéu cao phén tang
khai thac. Do d6, nén wu tién viéc ning cao chiéu
cao phan ting (dén gidi han phu hop) dé niang cao
hiéu qua khai thac.

Khi géc doc via thap, nén xem xét han ché ap
dung hé théng khai thac 10 doc via phan ting st
dung gian chéng tw hanh.

Nén chon buéc ha tran than néc bang 1+2 lan
buwéc dich chuyén gian chdng.

Gian chdng c6 cra s6 thu hoi trén xa pha hoa
va trén ctra s6 nam giita hai gian c6 dién tich thu
hoi16m, 6 thé cho phép gidm ty 1é ton than ha tran.

P& nang cao hiéu qua thu hoi, cin thu hoi than
dong thoi trén cac clra thao.
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ABSTRACT

Effects of geological and technical factors on the efficiency of the
sublevel top coal caving for underground mining of steep thick coal
seams in Quang Ninh coal basin

Tuan Viet Nhu
PhD Student, Faculty of Mining, Hanoi University of Mining and Geology, Vietnam

Currently, in Quang Ninh coal Basin, coal production mines from steep thick coal seams account
for about 10+12% of the total underground mining coal output; among them, coal production mines
by the sublevel top coal caving system account for significant proportion. However, until now, there
are no study on the effectiveness of sublevel top coal caving in Quang Ninh coal Basin. Geological and
technical factors significantly impact on the effectiveness and safety for underground coal mining. In
this study, the author used the physical model of experiments to define the main factors affecting the
effectiveness of the sublevel top coal caving for underground mining of steep thick coal seams in
Quang Ninh coal Basin such as slope of coal seam, top coal caving span, sublevel height, structure of
hydraulic supports, top coal caving process. The research results have clarified the movement
process of coal, rocks on the roof and pointed out the cause of the loss of coal in the sublevel top coal
caving. On that basis, the paper proposed suitable technical solutions, mechanization equipment,
structure of hydraulic supports and top coal caving process for sublevel top coal caving system in the
underground mines with steep thick coal seams in Quang Ninh Coal Basin.



