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Using the theoretical analysis to determine the value of the pressure

around the TT-11-4 working face at center area level -80/-30, 11 coal

seam aim for controls the overlying strata movement in Duong Huy
Coal Company

Phuc Loi Khuong', Thi Nhu Hoa Nguyen'
Hai Duong Luu’, Van Manh Nguyen3
! Quang Ninh University of Industry,
’Mao Khe coal Company - TKV
3 Joint Stock Company 397 - Dong Bac Corporation

Abstract: The underground operations activity caving of mining results leads to even
more intensive strata movement and massive ground damages. The cause of this movement is
the moving of the rock layer direction go to the space that operations progressing made. If
this distance is too large enough to make a big broken off the roof then made very serious
damage in the longwall working space. if it is too short, must be break by forced blasting,
although unintentionally, it made an uncontrol space behind the longwall, simultaneously, it
pushes pressure to ahead of working face. This active made the growth of pressure at working
face positions, it may be made some working - face cracking, lower natural support of
original coal face. This article, considers the physical characteristics of rocks here, using the
conson theoritical to calculate and found the pressures index and the suitable lengths of
strata movement around the 11-4 longwall. #11 level -80/-30 at Duong Huy Coal company,
choise the first breakdown length and usual breakdown length of rock layers.

Keywords: Strata movement, ZHI1800/17/25F support type, pressure, immediate roof,
main roof.

Ky yéu Hoi nghi KHCN lan 7, thang 5/2022 73



TRUONG PAI HOC CONG NGHIEP QUANG NINH

Phén tich cac yéu to anh hwdng dén viéc lwa chon hé thong khai thac
cho cac mé da voi trén dia ban tinh Thanh Héa

Tran Pinh Bio"’, Nguyén Anh Tuin', Pham Viin Viét', Lé Thi Thu Hoa'
Nguyén Dinh An', Nguyén Té Hoai’, Nguyén Vin Pirc’, Pham Thu Hién
jTru’(}ng Pai hoc M6 - Pia Chat
ZTrm‘Tng Dai hoc Cong Nghiép Qudang Ninh
*E-mail: trandinhbao@humg.edu.vn

Tém tit: Thanh Héa cé trir luong da voi doi dao véi chat lwong tot dap vng dwoc nhu
cau lam vat liéu xdy dung va san xudt xi mang. Quy mo khai thac cua da so cac mo la vira va
nho, diéu kién dia chat phitc tap, dia hinh hiém tré, mdt bang chdt hep, thiét bi khai thdc thi
cong, dan téi nguy co mat an toan lao ddng va hiéu qua khai thdac khéng cao. Bén canh do,
hau hét cic mo dang dp dung h¢ théng khai théc (HTKT) khong phit hop, dan téi viéc khai
théc sai thiét ké va tiém dan nhiéu nguy co rui ro mat an toan lao dong. Trude nhitng ddc diém
trén, nhom tdc gia phan tich cac yéu 16 anh hwong dén viéc lira chon cong nghé khai théc hop
Iy cho cdc mé dé véi ¢6 cau tricc phdn [6p phirc tap phu hop voi diéu kién hién trang dia chat,
dia hinh va khai thdc trén mét s6 mo da voi co quy mo khai thac vira va nho trén dia ban tinh
Thanh Hoa.

T khoda: Thanh Hoa, hé théng khai thac, da voi, dia hinh phitc tap, an toan lao dong.

1. PAT VAN DE

Tinh Thanh Hoa c6 trit luong da voi ddi dao véi chat luong tot dap tmg duoc nhu cau
lam vat li€u xay dyng va san xuét xi mang phuc vu nhu cAu trong va ngoai tinh. Véi diéu kién
trir luong va nhu cau d4 voi nguyén liéu 16n, tinh ddy manh viéc cap phép khai thac cac mo da
vOi ¢ quy mo khai thac vira va nho trong nhitng nim gan day.

Hoat dong khai thac da voi thoi gian qua tai tinh Thanh Hoa da gép phan thic day
kinh té - x4 hoi, thay doi co cu kinh té cta cac dia phuong, tao viéc 1am on dinh cho ngudi
dan dia phuong, thiic déy cac nganh kinh té, dich vu hd trg phat trién, bén canh do6 viéc khai
thac d4 voi tai tinh Thanh Hoa da tao diéu kién phat trién co sé ha tang, 6n dinh, cai thién doi
song nhan dan dia phuong va tao ra dugc viéc 1am cho hang nghin lao dong. Ngoai nhiing két
qua dat dugc néu trén, hoat dong khai thac da voi trén dia ban tinh Thanh Hoa con ton tai, han
ché sau: hoat dong khai thac d4 voi lam vat lidu xdy dung thong thuong (VLXDTT) c6 dién
tich va cong suat khai thac nhé (dudi 10ha, cong suat dudi 1000.000 m*/nam), phan 16n khai
thac khong cét ting, theo kiéu “khau subt”; Hé théng khai thic mot sé mo khong hop 1y so
v6i diéu kién dia hinh, dia chat khu mo, cac thong so hé thong khai thac khong dam bao quy
chuan, tiéu chuan ky thuat an toan... anh hudng xau dén moi truong, nhat 13 bui va tiéng on,
c6 nguy co cao vé mat an toan lao dong trong qua trinh khai théc.

Nguyén nhan giy ra hau qua trén, do chua lya chon diung hé théng khai thac nham
dam bdo an toan va nang cao hi¢u qua khai thac cho cac mo da co diéu kién dia hinh nui cao,
dbc dung, dién khai thiac nho hep tai khu vuc Thanh Hoa. Bén canh do, cac mo da voi ¢
Thanh Hoa thuong phan 16p tir mong t6i day va co goc cam hudng vao khai truong (hinh 1)
khai thac, tiém an nguy co truot nd da va gy mat an toan néu khong lya chon ding hudng
khai thac cling nhu trinh tu khai thac.

Hién nay, viéc lua chon HTKH cho ciac mé d4 voi lam VLXDTT van dua vao kinh
nghiém don vi tu van thiét ké mo, diéu kién dia hinh va dia chat theo tai liéu tham do ciia mo
ma chua phan tich cu thé cac van dé lién quan dén mirc dau tu, cong suit ciing nhu diéu kién
dia hinh dia chat cu thé cua mo.
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Hinh 1. Mét s6 dang mé dd voi c6 cau triic phan 16p phire tap dién hinh tinh Thanh Héa

O Viét Nam, nganh khai thac d4 bit diu phat trién tir nhitng nim 60 cta thé ky trudc
nhung thyc sy khéi sic tir nhitng ndm cudi cua thap ky 80 dén nay, khi dit nudc budc vao
thoi ky d6i mai. Xuat phat doi hoi cua thuc té, mot sd cac cong trinh nghién ciru khai thac da
xay dung & trong nudc da ra doi gop phan vao viée xay dung va phat trién nganh khai thac da.
Céc cong trinh di nghién ciru cong nghé khai thac da ¢ nhiéu mat, nhiéu khia canh, bao gdbm
cac sach chuyén khao, tham khao, gido trinh, bai giang, cac ludn an tién si, luan van thac si va
cac dé tai cac cap,...

Ky thuét khai thac da voi ndm 1981 cua tac gia HO Si Giao 1a cudn sach viét vé cong
nghé khai thac d4 dau tién ctiia Viét Nam. Cudn sach da trinh bay chi tiét cac khau cong nghé
tir khai thac dén ché bién cac loai d4 voi phuc vu cho xdy dung va nhimg van dé vé kinh té -
t6 chirc ¢6 lién quan dén khai thac da. Tuy nhién, cudn sach chi tong hop, ké thira kinh
nghiém khai thac d4 x4y dung & nudc ngoai ma khong di sau nghién ctru, dé xuét cac cong
nghé méi phit hop véi dic diém dia chat, dia hinh cu thé cia Viét Nam.

Trong nghién ctru ctia minh, tic gid Nguyén Thanh Tuan (1986) di di sau phan tich
cac phuong phap khai thac: phuong phap khai thac khiu suét con goi 1a khau ty do, phuong
phap khai thac khong vén tai trén tang, khiu theo 16p xién tdng nho, phuong phap khiu suot
cit ting nho & nudc ngoai va di dén két luan 1a cac phuong phap khai thac néu trén gy mét
an toan cho cong nhan thi cong va khong c6 kha nang co gioi hoa cao cho khai thac mo. Mat
khac, tac gia ciing chi ra nhimg wu diém an toan cho ngudi san xuit va chi dong ting san
luong mé cia phuong phap khai thac khau theo 16p bang, 16p dbc thoai c6 van tai trén tang
ma cac phuong phap khac khong c6. Tuy nhién, trong nghién ciru nay van chua dua ra duoc
hé thdng khai thac hop 1y cho cac moé da voi trong diéu kién dia hinh phirc tap (nui cao, dbc
ding, vuc sau, dién khai thac nhé hep).

Trong nghién ctru cua tac gia L& Thi Thu Hoa (1998), dua trén viéc tong két tinh hinh
khai thac da tai cac mo da voi cho san xuat xi miang & mién Bic Viét Nam. Trén co s do, tac
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gia da dua ra bang phan loai HTKT kiéu suon nai v6i 3 nhém chinh (HTKT c¢6 vén tai khau
theo 16p bang, HTKT khéng van tai trén tang, khau theo 16p dimg va HTKT hdn hop) ciing
nhu di xay dung dong bo thiét bi v6i 2 nhom mo theo cong suat khai thac (cic mo c6 san
lu(yng khai thac dudi 200.000 m*/nim va cac mé co san luong khai thac trén dudi 1 tridu

m’/nam). Tuy nhién, cong trinh nghién ctru cta tac gia L& Thi Thu Hoa chi gidi han trong cac
mo da voi phuc vu cho san xuat xi ming kiéu sudn ndi nén c6 nhig han ché 1a chwa bao quat
hét cac loai hinh céng nghé vé khai thac d4 xdy dung trén cac mién Béc, Trung, Nam cua
nudc ta, ciing nhu chwa xem xét dén viéc phan tich, Iya chon hé thong khai thac hop 1y cho
cac mo da voi trong diéu kién dia hinh phirc tap (nui cao, doc dung, vuc sau, dién khai thac
nho hep).

Nhu vay, c6 rat nhidu HTKT khac nhau di duoc nghién ciru ¢ thé ap dung cho cac
mo d4 VLXD ¢ nudc ta hién nay, viéc lua chon HTKT &p dung cho mé chu yéu dua vao tiéu
chi diéu kién dia hinh, dia chit cia moé theo tai liéu dia chit. Ciing nhu, chua c6 mot cong
trinh nghién ctru nao dua ra cac tiéu chi cy thé va day du 1am co so lya chon dang hé thong
khai thac nhdm dam bao an toan va nang cao hiéu qua khai thac cho cac mo da c6 diéu kién
dia hinh nui cao, dé¢ dung, dién khai thac nho hep. Trudc nhiing dac diém trén, nhom tac gia
phan tich, dé xuat cac yéu t6 anh huong dén viéc lya chon cong nghé khai thac hop 1y cho cac
mo d4 voi co clu trac phan 16p phire tap pht hop voi diéu kién hién trang dia chét, dia hinh va
khai thac trén mot s6 mo da voi co quy mo khai thac vira va nho trén dia ban tinh Thanh Hoa.
2. PHAN TICH CAC YEU TO ANH HUONG TOI HIEU QUA HE THONG KHAI
THAC

Su thanh cong cua mot dy an khai thac mé da la viéc lya chon chinh xéac hé théng khai
thac, viéc lua chon sai s& dan dén hé qua 1on trong qua trinh khai thac nhu: thiéu an toan,
nang suat lao dong kém, anh hudng lau dai toi toan bo thoi gian cta du an. HTKT moé phu
thudc cac yéu t6 nhu: diéu kién dia hinh, dac diém dia chat khu vuc khai théc.

2.1. Anh hwéng ciia dia hinh t6i hiéu qua hé théng khai thac
2.1.1. Anh huéng dén liwa chon logi hé thong khai thdc

Dé thu hdi khoang san rin lam vat liéu xdy dung, ¢ nudce ta thuong dung phuong phap
khai thac 16 thién. Tuy theo diéu kién cu thé vé dia hinh, cdu tao than khoang, quy mé san
luong, thiét bi st dung,... nguoi ta da ap dung nhiéu phuong phap khai thac khac nhau, ma
trong thyc té san xuét ciing nhu trong cac gido trinh,... van thuong dung thuat ngir “Heé thong
khai thac - HTKT”, mot thuét ngt dugc dung pho bién trong cac nudc thudc khdi xa hoi chu
nghia trude dady. HTKT cua mdt md 16 thién (ndéi chung) duge dinh nghia la “Trinh tu xac
dinh dé hoan thanh cac cong tac chuan bi, xuc boc va khai thac, dam bao cho mo 19 thién hoat
dong dugc an toan, kinh té va thu hoi téi da murc trit lugng cong nghiép cua quang trong long
dat”. Véi noi dung ndy, & cac nuée Phuong Ty va M§, nguoi ta van thuong ding thuat ng
“Phuong phap - Méthode hay Method”. Theo ching t61, & day nén st dung thuét ngir “cong
ngh¢ - Technologie hay Technology” (thu thuat dé hoan thanh tron ven méot cong viée gi do)
thi s€ thich hop hon.

Diéu kién dia hinh cu thé 1a d6 chénh cao cia nii da voi, goc doc va kich thude cia
mo da voi 1a yéu t6 co ban nhat anh huong dén viéc lwa chon hé thdng khai thac.

Dbi v6i cac mo nui cao, dia hinh dbc, dién tich hep: do chiéu cao 16n rat khé dwa cac
thiét bi tiép can 1én dinh ndi dé bat ngon. Do d6, hé théng khai thic cho cdc mé dang nay la
hé thdng khai thac cit ting nho van chuyén dat da bing ning luong nd min hodc hé thong
khai thac theo 16p xién, xtc chuyén dat da bang bang may xuc, hay may gat.

DPdi v6i cac mo nui cao trung binh, dia hinh dbc vira, dién tich trung binh: can cur vao
diéu kién dia hinh cu thé thi viéc hé thong khai thac 16p hdn hop: Phan trén lwa chon hé thong
khai thac cit ting nho, van chuyén dat d4 bang ning luong nd min; hé théng khai thac khau
theo 16p xién, xtc chuyén dat da qua suon nui; hé thong khai thac 16p bang xtc chuyén; Phan
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dudi lya chon hé thong khai thac khau theo 16p bang van chuyén truc tiép trén tang.

Déi v6i cac mo nui thap, dia hinh thoai, dién tich lon: Mo ap dung hé thong khai thac
16p bang van chuyén tryc tiép trén tang.
2.1.2. Anh hu’ong dén khoi heong lam dwong

Céc yéu t6 dia hinh mé d4 anh hudng rat 16n téi cac thong s6 cua tuyen duong vén tai
trong mo. PBuong trén moé dugc déc trung boi cac thong so do dbc khéng ché, chiéu rong
tuyén duong, chiéu dai tuyén duong

Do dbc khong ché tuyén duong:

Khi van tii bing 6 to thi do déc khong ché cia duong dugc xéc dinh theo diéu ki¢n
dam bao khoi luwong van chuyén qua hao chinh va cong suat dong co cua thiét bi (H6 Si Giao,
1996).

10=M—wo, (1.1)
K,.W,.L,

Trong d6: N - Cong suat dong co, Kw; n - Hi¢u suat truyén dong ciia dong co (0,85 +
0,90); Ky, - Hé s6 bi cua 6 t6; W, - Khoi lucmg hang van cuyén qua dudng hao trong, t/ca ; L, -
Khoang cach an toan giita cac 6 t6 khi chuyén dong, m; , - Strc can chuyén dong co ban cua
0 to.

Khi van tai bang 6 t0, 46 ddc khdng ché iy = (60 + 120)%o, theo diéu kién kinh té thi iy
= 100%o, theo diéu kién an toan thi i, = (60 + 80)%o.

Chiéu dai tuyén dudng, hinh dang tuyén duong:

Tuyén dudng hao co thé 1a don gian hogc phuc tap. Dang tuyen duong duoc quy dinh
phu hop vai kich thude cia mo, do déc khdng ché va cac thanh phéan cia tric do doc.

Néu chiéu dai thuc té coa tuye;n hao trong khong vuot qua chiéu dai cia mo theo
phuong trén tng twong ng L, thi tuyén duong dugc b6 tri hoan toan trén mot bo' mo khong
doi hudng (HO Si Giao, 1996).

H

L,=K,—<L, (1.2)
1

o
Néu Ly > Ly, ¢6 thé ¢6 2 truong hop sau:
Tuyén duong bd tri trén 1 bo mo va thay doi hudng n; lan:

H
L,=K;—=nL_,m (1.3)
10
H
n, =K,.- 1.4
1 ¢ 1,.L 14

Tri s6 1, c6 thé nguyén hodc 1é (néu 1¢ thi dugc 1am tron 1én)

Cac khu vyc ‘ghéng cta tuyén duong duoc ndi véi nhau bang cac doan dudng cut (khi
véan tai bang dudng sat) hoac cac doan luon vong (khi van tai bang 0 t0).

Tuyén duong hao chuyén tir bo ndy sang b kia va thay doi huéng n, 1an

H
—K,;=n,pm (1.5)
10
H
n, = Ky (1.6)
1,.p
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Trong do:

P - 1a chiéu dai trung binh ctia chu vi mo, m.

Trong trudng hop nay, tuyén dudng c6 dang xodn dc trén binh do.

Tuyén dudng ,xoén ¢ bao gérr} nl}fmg khu virc cong nam & cac dau bo mo Vf‘l thuong
c6 ban kinh 16n. Tuyén dudng hao xoan 6c dugc ap dung khi khong thé ap dung tuyén duong
hao luon vong hay tuyen duong hao cut. Thuong noé dugce ap dung trong cac mo sau, kich
thudc trén binh d6 han ché (cic khoang sang dang 5, khoi).

- Anh hudng dén tiét dién chiéu cao tuyén duong hao:

Chiéy cao cta hao ban hoan chinh & mot vi tri bat ki cua tuyén duong hao dugc xac
dinh theo biéu thirc:

b

= 2 , m. (1.7
Cotgy — Cotga,

Tiét dién cua hao la:
~05b]
Cotgy — Cotga,

m’ (1.8)

Trong d6: b, - Chiéu rong tuyén duong hao, m; o, - Goc nghiéng sudn hao, dd; vy -
Goc nghiéng suon nui, do

- Anh huong khéi lugng dao hao

Khéi luong hao chuan bi dang ban hoan chinh dao theo swdn nui duge tinh theo biéu
thirc sau:

2
Lb m’ (1.9)

- 2(Cotgy — Cotgao’

Trong d6: L - Chiéu dai tuyén duong; b - Chiéu rong tuyén dudng, m; a, - Goc
nghiéng suwon hao, d9; y - Goc nghiéng suon nui, do.
2.2. Anh hwéng ciia dia chit téi hiéu qua ap dung HTKT 1§ thién

Céac mo phan bd khong tép trung ma phan tan theo tung khu vyc trong khu vuc dia
hinh ¢6 ddi nui cao, suon dbc dung, phan cit phirc tap. Trong da voi ton tai nhiéu hang héc
Karst, khe niit thuong cim vudng goc v61 mat phan 10’p, ton tai nhiéu dat gdy; D4 voi thuong
phan 16p méng, day trung binh c¢6 goc cam tir 20 - 50°.

Tuy vao dic?:u kién thé nam cua cac 16p da voi, do bén cit cua cac mat phan 16p, hudng
khai thac thi c6 thé xay ra trugt theo mét phan 16p. Hinh 2 dwa ra mot s6 dang mo cua cac mo
da voi tuy thudc vao thé nam 16p da voi va hudng khai thac nhu sau:

| Ranh gidi a)
khai thac

Ranh gidi b)
khai thac

Khai truong A
o Khai truong
khai thic khai thc
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e
Ranh gidi c) *%‘%‘; Ranh gidi d)
khai thac “%\‘% khai thac
Em Khai truong Khai truong

‘ \\ ‘ % khai thac ] \\ khai thac

Hinh 2. Mét s6 dang mo cua cdac mo da khu vic Bic Trung Bo
a - dang mo véi cdu tric cac [op da voi cam nghiéng sdu vao phia nii; b - dang mo voi cdu
triic cdc 1op da voi cam nghiéng vé phla khai truong; ¢ - dang mé véi cdu triic cac lop da véi
phan lop nam ngang; d - dang ma voi cau truc cac 1op da voi phan IO'p thang dirng.

Qua day thay rang, dang mo hinh 2a véi cau tric cac 10p d4 cdm nghiéng sau vao nui.
Viéc mat 6n dinh ctia mo dang nay khong phu thudc vao mat phan 16p ma phu thudc chu yéu
vao goc cam cua 16p da voi. Néu cac 16p da voi cam doc qua c6 thé xay ra truot theo dang do
(hinh 3a). Ta thdy rang, dang mo hinh 3b 1a dang mé véi cau triic cac 16p da cim vé phia khai
truong. Dbi voi dang mo nay thi viéc mat on dinh xay ra chu yéu theo mat phén 16p va truot
¢6 thé xay ra khi ma goc nghiéng cua mat phan 16p nho hon goc nghiéng cua goc bo cong tac.
Céc dang trugt co thé xay ra la trugt dang ném (hinh 3b) va trugt dang phang (hinh 3c). Con
d6i v6i dang mé hinh 2¢ va hinh 2d, véi cac 16p da phan l6p nam ngang va phan 16p thang
dung, mat phan 16p khong anh hudng gi dén viéc mét on dinh.

Hinh 3. Céc dang trueot 16 c6 thé xdy ra trén cdc mé dd véi. ‘
a - truot theo dang do, b - truot theo dang hinh ném; c - truot theo dang phang.

Do d6, thé ndm cua cac 16p dit da anh hudng dén viéc lwa chon vi tri khai thac, trinh
tur khai thac trén mo.
4. KET LUAN VA KIEN NGHI

Diéu kién dia hinh khu vuc Thanh Hoa ¢6 anh huong dén viéc lya ch9n HTKT va cac
thong so HTKT. Cu thé céc thong so dia hinh anh huong manh dén céac thiét ké va thi cong
khai thac cac mo nhu: Thong so tiét dién hao, chiéu cao hao ban hoan chinh, chi€u dai chiéu
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rong tuyén dudng hao, ciing nhu khéi lugng XDCB va kha ning san luong ciia mo.

Anh hudng cua diéu kién dia chat khac gdm khe nit, dit gdy phan 10p ton tai trong d‘ét
da anh hudng dén lya chon phuong phap khai thac, trinh ty khai thac va vi tri khai thac dau
tién trong mo. Do do, viéc danh gia lya chon mot HTKT cén tién hanh phan tich ky dicu kién
dia hinh cling nhu dia chat cia mé.

LOI ’CAM ON: Nghién ctru nay dugc tai trg boi Truong Pai hoc Mo-Dia chét trong dé tai
ma s6 T22-38.
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Analysis of influencing factors to select a mining system for limestone
quarries at Thanh Hoa province

Dinh Bao Tran"", Anh Tuan Nguyen Van Viet Pham', Thi Thu Hoa Le' X
Dinh An Nguyen To Hoai Nguyen Van Duc Nguyen Thu Hien Pham’
'Hanoi University of Mining and Geology, Hanoi, Vietnam
’Ouang Ninh University of Industry

Abstract: Thanh Hoa province owns a rich and high-quality limestone reserve that
meets the demand of building materials and cement production. However, most quarries are
typically in small and medium mining scale with a complex geological condition, a craggy
terrain, a narrow mining ground, and using manual mining equipment. Those factors result in
an unsafety mining condition and inefficient mining operations. Besides, the quarries have
deployed unsuitable mining systems which potentially deviate from the mining design and loss
of labour safety. In this study, the authors analyzed the factors influencing the selection of
mining technology based on geological conditions, terrain and mining operations for small-
scale limestone quarries which have complex layered structures at Thanh Hoa province.

Keywords: Thanh Hoa, mining system, limestone, raggy terrain, labour safety.
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