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TOM TAT

Thong qua phan tich hién trang va tinh hinh khau than tai 16 chg khai thac co gioi hda ddng bo via 11 mo
than Ha Lam, ciing nhu phan tich dic diém diéu Kién dia chat - mo tai khu vyc via 11, bai bao da phén tich va lya
chon dugc giai phap khai thac dam bdo an toan cho 16 chg via nay. Via 11 mo than Ha Lam nam dudi cac moong 19
thién da két thuc khai thac, néu khong co giai phap khai thac hop 1y s& dan dén nguy co xdy ra sy cb trong 16 cho,
nguy hiém nhat Ia hién tuong buc nudc va bun lay. Bé tranh dugc nhiing nguy co vé buc nudéc, anh huong dén an
toan cho nguoi lao dong trong 10 cho, ciing nhu danh hudng dén cong tac khai théc 10 cho co gidi hoa ddng bo tai via
11, viéc tim giai phap khai thac hop Iy 1a rat can thiét cho mo Ha Lam. Trén co s phén tich diéu kién dia chat thay
van tai khu vic 10 cho via 11, két hop phuong phép tinh toan cac ving sap d6 va viing nit né bang phan mém UDEC
3.1 khi khai théc 10 cho va ty 1 thu hdi than néc khéac nhau, bai bao lya chon duoc giai phap ki thuat cong nghé dé
khai thac 10 chg via 11 dam bao an toan va hiéu qua.

Tur khoéa: Su ¢b trong 10 cho; cdng nghé khai thac; co gii hda ddng bo; buc nude; moong 16 thién .

1. Mé dau
Khai thac than tai bé than Quang Ninh n6i chung va mo Ha Lam noi riéng dang dan dén
mtc sau, do phan ndng ciia cac mé phan Ién dugc khai thac bang phuong phap 16 thién, khi phan
khai thac 16 thién két thic s& hinh thanh cac moong 16 thién. Theo tinh toan va du bao, mic di
cac moong 16 thién da duoc d6 thai nhung van con chira lwong nudc rat 16n, dic biét vao mua
mua. Chinh bai vay, khi cdng viéc khai thac tlep tuc bang phuong phap khai thac ham 10 & khu
vuc dudi cac moong 19 thién nay s& c6 tiém an nhiéu rai ro, mat an toan, ddc bié¢t la nguy co vé
buc nuéc va bun lay. Hién nay, tai viing Hon Gai — Cam Pha va mot s6 khu vuc khac thudc bé
than Quang Ninh dang gap rat nhiéu kho khan trong van dé khai thac cac via, phan trit luong than
nam dudi moong 16 thién da két thiic khai thac. Pay 1a bai toan khong chi duogc lanh dao cac mo
quan tdm ma con dugc lanh dao Tap doan Than — Khoang san ciing dac biét quan tdm, sat sao
chi dao cac mo dé tim duoc phwong an khai thac toi wu.
Céc via 11, 10 va 7 mé Ha Lam nam dudi khu vue cac moong bii thai 16 thién gdm moong
-54; -80; -60. Khoang cach dija ting dén ddy moong khoang 100 + 120m, dia tang gdm 16p bot
két ndm trén via than c6 chiéu day khoang 5 + 6m, tiép d6 1a 16p cat két c6 chiéu day khoang 5 +
18m, phia trén 10p cat két 13 16p san két co chiéu day khoang 15 + 35m, phia trén 16p san két két
14 16p bot két xen 1an cat két c6 chiéu day khoang 12 + 40m. Theo duy bao va tinh toan, cA&c moong
c6 chira lwong nudc khong nho. Nhu vay, cac via than va phan trit luong ctia mo nam dudi khu
vuc moong 19 thién da khai thac 1a tuong dbi 16n. Viéc khai thac cac via nay déu dan dén rui ro
mat an toan nhu: syt lin; bién dang bé mit; ap luc moé khu vuc khai thac anh hudng dén cac tuyén
duong 10, giéng 1a rat phtre tap, ciing nhu hién tuwong anh huong cua nude chira trong moong 16
thién dén cong trinh mo ham 10 1a rat 16n, tiém an nguy co vé buc nudc, bun lay trong mé [1]
Xuét phat tir bai toan thuc té tai mo, bai bao da nghién ctru, tinh toan tim dugc giai phap
khai thac hop 1y cho 10 cho co gidi hoa via 11 nam duéi moong moé than Ha Lam. Pay duoc coi
lam co s& dé tinh toan cho cac 10 cho khac ¢ diéu kién twong tu tai cac mo thudc Tap doan Cong
nghiép Than — Khoang san Viét Nam.
2. Pic diém diéu kién dia chat mé 10 che via 11 mé than Ha Lam [1]
2.1. Pic diém diéu kién 10 che via 11
* Chiéu day via: 12 m;
* Goc dbc trung binh: 8°;
* Chiéu cao khau: 2,6m, con lai thu hdi ha tran than néc;
* Chiéu dai 10 cho theo huéng déc: 118,5m;

* Tac gia lién h¢
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* Chiéu dai theo phuong khau: 550m:;

- Vach truc tiép: Vach truc tiép 1a bot két co chiéu day thay ddi tir 5,0 + 12,0 m trung binh
8,0 m. Cuong d6 khang nén on = 110 + 2104 kG/cm2, trung binh 613 kG/cm2. Trong luong thé
tich trung binh y = 2,65 g/cm3.

- Vach co ban: Vach co ban 12 céat két c6 chiéu day tir 23 + 48 m, trung binh 30 m. Cudng
d6 khang nén on = 113 + 3132 kG/cm2, trung binh 1188 kG/cm2. Trong lugng thé tich trung binh
y = 2,62 g/cm?.

Khao sat danh gia tong thé diéu kién dia chat khu vuc mé nham danh gia mac do anh
huéng cua nudce thai tir moong 16 thién dén cong tac khai thac & 16 cho via 11 mé Ha Lam.
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Hinh 1: Mdt cat tuyén V-1V

Can ct theo hién trang caia khu vuc khai thac 10 cho via 11 cho thay khu vuc ¢6 nguy co
tiém an vé byc nuéc cua 10 cho nam trong khoang céach tuyén T40 dén tuyén T50 véi chiéu dai
khoang 163m, trong d6 khu virc 10 chg nam truc tiép dudi day moong -54 16 thién tinh tir thuong
khoi diém cua 10 cho 12 khoang 93m.

2.2. Pic diém diéu kién dia chat thiy van xung quanh khu vuc 10 che via 11 [1]

Trong pham vi khu vuc nghién ciru, phan trir luong via 14 dugc mé than Nai Béo khai
thac bang phuong phép 16 thién. Qua trinh khai thac di ph4 hity dia hinh nguyén thuy tao ra trén
bé mit dia hinh nhitng moong khai thac va bai thai, nhitng khu vurc nay c6 thé 1 noi tich ty nudc.
Phén trit lugng via 11 phia dudi cac moong trén hién dang duge mo than Ha Lam huy dong vao
khai thac bang phuong phap ham 16 theo quy hoach ciia Dy an dau tu xay dung cong trinh khai
thac phﬁn dudi mutc -50 moé than Ha Lam. Via than tai khu vuc nay thudc loai via day thoai, dugc
khai thac sir dung phuong phap pha hoa toan phéan s& tao ra nhitng ving sap do, nirt né c6 kha
nang phat trién tir 1ong dat 1én bé mit dia hinh.

Tdng hop diéu kién dia chét thity vin tai khu vure ¢6 thé nhan xét ngudn nude anh hudng dén
khai thac ham 16 cht yéu 13 nudce tir cac moong 16 thién da va dang khai thac véi luu lugng khoang
500.000m®. Do véy, trong qua trinh chuan bi va khai thac phan trit lugng via 11 mo than Ha Lam
nam dudi cac moong 16 thién via 14 mo than Ni Béo can phai c6 cac giai phap phong chong nguy
co buc nudc vao ham 16. Dé lya chon dugc cac giai phap hop 1y can nghién ctru dénh gia nguy co
buc nudc tir cdc moong 19 thién phia trén vao céc 10 chg via 11.

3. Cong nghé khai thac 16 che via 11 mé than Ha Lam [2]

Pé khai thac cho diéu kién via day, déc thoai, mo than Ha Lam d3 4p dung so do cong ngh¢
khai thac chia cot dai theo phuong, khau than bang may khau, chéng giir 10 cho bang gian chéng
tu hanh, van tai than bang méang cao. T6 hop cac thiét bi ding trong 10 chg cu thé nhu sau:

+ Gian chdng trung gian ma hiéu ZF 4400 /16/28, chiéu cao dan chéng 1,6 + 2,8m. S
lwogng 73 gian chéng;

+ Gian chdng qua do ma hiéu ZFG 4800/18/28, chiéu cao dan chbng 1,8 + 2,8m. Sb lwong
6 gian chdng;

+ May khau c6 ma hiéu MG150/375 - W. Ning suat 500 tan/h.
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+ Mang cao cd ma hiéu SGZ 630/264. Niang suat 600tan/h.

+ Ngoai cac thiét bi chinh néu trén, thiét bi ddng bo trong 10 cho con c6 maot sé thiét bi khac
di kém nhu tram bom dich nhii hoa, toi...
4. Lwa chon giai phap khai thac dam bao an toan cho 10 chg via 11 dwéi moong 19 thién mé
than Ha Lam
4.1. Pé xudt céc gidi phap khai thac
4.1.1. Giai phap 1: Khdu chiéu cao 16 che 2,6m thu hai 90% (9,4m)

- Vi chiéu day via 12m, té chiic khau 16 cho cao 2,6m, thu hdi than ndc 9,4m (90%).
Khau lién tuc trong 3 ca san xuat (mdi ca khau mét ludng), tién do dur kién 1,8 m/ngay (twong
g 3 ludng/ngay).

4.1.2. Giai phap 2: Khdu chiéu cao 16 chg 2,6m thu hoi 50% (4,2m)

- Vi chiéu day via 12m, té chiic khau 16 cho cao 2,6m, thu hdi than ndc 4,2m (50%).
Khau lién tuc trong 3 ca san xuat (mdi ca khau mét ludng), tién do du kién 1,8 m/ngay (tuong
ng 3 ludng/ngay).

4.1.3. Giai phap 3: Khdu chiéu cao 16 che 2,6m khong thu hsi than néc

- VV6i chiéu day via 12m, t6 chiic khau 10 cho cao 2,6m, khéng thu hoi than néc. Khau
lién tuc trong 3 ca san xuat (mdi ca khau mot ludng), tién d6 du kién 1,8 m/ngay (twong ung 3
lusng/ngay).

4.1.4. Gidi phap 4: Khau chiéu cao 10 chg 2,2m va tang dan chiéu cao khdu, ty Ié thu hoi than
néc tang theo timg giai doan khdu

+ Giai doagn 1: Tir vi trf 10 cho, tiép tuc khai thac 10 cho thém 20m, chiéu cao khau 10 cho
2,2m, trai ludi thép toan bo noc 10 cho, khdng thu hoi than néc.

Khau lién tuc 3 ca san xuat, tién do 16 chg 3m/ngay (5 ludng/ ngay).

+ Giai doan 2: Tiép tuc khau thém 20m, trai lugi thép toan bo noc 16 cho, thu hodi than
néc vai ty 1 tang dan tir 0% + 25%, chiéu cao khau guong 2,6m. Vira khau vira theo déi tinh
trang sap do6 cua da vach, ap luc mo va tinh trang nat Ié trén bé mat dia hinh, theo d&i muc nudc
tinh tai cac 15 khoan quan tric trén bé mat dia hinh cuing véi cac mat cit sut lan.

Khau lién tyc 3 ca san xuat, tién do 10 cho 2,5 m/ngay (4ludng/ ngay).

+ Giai doan 3: Tiép tuc khau 20 m thu hoi than néc véi ty ¢ ting dan tir 25% + 50%
(khong vuot qua 50%), chiéu cao khau guong 2,6m. Giai doan nay vira khau vira theo ddi muyc
nude tinh tai cac 16 khoan quan tric trén bé mit dia hinh ciing véi cac mit cét sut lan.

Khau lién tyc 3 ca san xuat, tién do 10 cho 1,6 m/ngay (2,5 luong/ ngay).

+ Giai doan 4: Tiép tuc cong tac thu hoi tang dan tir 50% + 80%, trai ludi thép toan bo noc
10 chg 90m tiép theo (dén vi tri 170 m tinh tir khoi diém ban dau). Két thuc giai doan nay 10 cho
d3 nam ngoai giéi han anh huong tryc tiép cua nuéc tai day moong di 14p.

Khau lién tuc 3 ca san xuat, tién do 16 cho 1,6m/ngay (2,5 ludng/ ngay),

+ Giai doan 5: Khau chiéu cao 10 cho 2,6 thu hdi than noc 90% cho dén gisi han ding 10 cho.
4.2. Lwa chen gidgi phap khai thac hep ly cho 10 che via 11
4.2.1. Co sé nguyén tac lya chon

- Xac dinh kich thuéc ciia ving sap do va viing nit né & khu vue da vach 16 cho via 11, tién
hanh so sanh vai khoang cach tir day moong dén vi tri khai thac. Tir d6 danh gia nguy co buc nudc
vao 10 cho tir moong khai théc 16 thién phia trén via 11.

- Xac dinh buéc gy cua d4 vach nham dé xuat giai phap khai thac dam bao an toan khi
tién hanh khai thac dudi moong 16 thién cua khu vuc 10 cho via 11 mé Ha Lam.

- Pam bao chiéu cao an toan tir viing nut né khi khai thac 10 chg dén ¢ay moong 16 thién.

Thuyc hién dugc nhitng ndi dung néu trén s& gép phan nghién ciru dé xuat giai phap an toan
khi khai thac 10 cho via 11

Cin cr vao diéu kién dia chét, két qua xac dinh tham sb co 1y hoa cua dit da & khu vuc
khai thac, sir dung phan mém UDEC 3.1 (Universal Distinct Element Code) 1ap mé hinh sb quan
trac trang thai cia da vach khi tién hanh khai thac. Dya theo tham sb vé co 1y hoa cua dat da khu
vuc khai thac ap dung phan mém UDEC dé tién hanh 1ap mé hinh sé quan trac qua trinh khai
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thac caa 10 cho via 11 véi kich thudc 210 x 210. Twong ¢ng véi bdn giai phap dé xuat & muc 4.1
néu trén, tién hanh khau chiéu cao 10 cho 2,6m véi céc ty 1é thu hdi than ndc bao gom: 90%:; 50%
va khong thu hdi; khau 2,2m va tang chiéu cao khau theo tién do 10 cho, ty Ié thu hdi than ndc
cling tang theo tung giai doan.
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mé Ha Lam
Cin ctr vao két qua phan tich tir phan mém UDEC 3.1, x4c dinh kich thudc caa ving sap do,
kich thudc ciia viing niit né caa ting giai phap, tién hanh so sanh véi khoang céch tir day moong dén
vi tri khai thac nham d4nh gia mirc d6 anh huong ciia nudc thai tir moong 16 thién dén cong tac khai
thac & 10 cho via 11 mo Ha Lam.,
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Hinh 4. M6 phong xdc dinh kich thwéc cia ving sdp dé va nit né ciia da vdach 1o cho via 11
| — Khu viee khe nazt phét trién; 11- Khu viec nit né phat trién phia trieéc 10 cho;,
I11- Khu viec nizt né phat trién phia sau 10 cho; IV — Khu vuc nen chat cua da vach pha hoa.

Cin cir vao két qua phan tich tir phan mém UDEC 3.1, xac dinh kich budc sap d6 cua da
véch, chiéu cao sap do va niit né caa da vach 16 cho via 11, tir d6 dé xuat giai phap hop Iy nham
dam bao an toan khi khai thac via 11 mo Ha Lam.

Theo két qua phan tich tir mé hinh UDEC 3.1 cho céc giai phap khau va thu hdi than néc,
xéac dinh budc sap db ban dau cua vach truc tiép va vach co ban cua khu vuc 10 cho via 11 tuong
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tng 1a 15 +18m va 36 + 39m. Dua theo két qua cua mo hinh quan tric cho thy chiéu cao sap do
va nit né cua cac phuong an khau va thu hoi khi 10 cho tién theo phuong dugc 90m duoc thé
hién nhu trong bang 2.3

Bang 1. Chiéu cao sdp dé va nitt né cia ba giai phap 1;2 va 3

Tén phwong an Chiéu dai tién gwong 10 cho Chiéu cao sip dé va nirt né
(m) cia da vach 1o cho via 11 (m)
Giai phap 1 90 60 = 70 m
Giai phap 2 90 55 - 65Mm
Giai phédp 3 90 50 = 60m

Tuy nhién & giai phap 1, va gidi phap 2 khi lo chg khau theo phuong dugc 90m thi 6 Xuat
hién khe nut phét trién dén khu vuc ddy moong murc -80, nén s& tiém an nguy co mat an toan
trong khai thac.

4.2.2. Lua chon giai phap khai thac hop ly cho 10 cho via 11

Can ctr vao két qua phan tich tirng mé hinh trén phan mém UDEC 3.1 cho cé4c giai phap
trén, xac dinh kich budc sap dd cua da véach, chiéu cao sap dd va nut né cua da vach 10 cho via
11. Can ctr vao kinh nghiém khai thac 10 cho co gii hoa, dé xuat giai phap co thé ap dung dé
khai thac cho 10 cho co gidi hoa via 11 1a giai phap 4: Khau chiéu cao 10 chg 2,2m va ting dan
chiéu cao khau, ty 1¢ thu hdi than néc ting theo timg giai doan khau. Trong qué trinh khau than
& 10 cho can tich cuc theo ddi &p luc ciing nhu cac bién phap thao nudc trong 10 va kiém soét
duoc Iuu lwong nudc con ton tai trong moong cua bai thai. Lap tic ngiing khau dam bao an toan
néu trong qué trinh khai thac cé biéu hién bat thuong trong khu vuc 10 cho via 11 [4]

5. Két luan va kién nghi
Thong qua két qua tong hop cua bai bao, tac gia di phan tich diéu kién thyc té caa o cho

str dung cdng nghé khai thac co gidi hoa via 11 mo than Ha Lam, tir d6, lya chon dugc giai phap
khai thac hop ly cho 10 cho via 11. Giai phap khai thac nay dwoc ap dung tai 10 cho via 11 mé
than Ha Lam va mang lai hiéu qua cao dap ung yéu Cau ctia san xuét thuc té. Trén co so d6 nang
cao kha nang st dung hiéu qua cua thiét bi, nang cao véan dé an toan trong khai thac 16 cho, ngan
ngtra duoc sy ¢b vé buc nudc va bun Iay c6 thé xay ra. Vi vay, viéc khai thac cac via than dudi
khu vuc moong 1a bai toan vé ciing can thiét. Két qua tong hop cua bai bao ciing c6 thé lam tai
lieu cho nhitng cén b nghién ciru trong linh vuc vé& cong nghé khai théc than tai ving Quang
Ninh [3]
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ABSTRACT
EXPLOITATION SOLUTIONS TO ENSURE SAFETY FOR FACE OF 11 SEAM UNDER
OPEN PIT MINE AT HA LAM COAL JOINT STOCK COMPANY —VINACOMIN

Vu Trung Tien™, Pham Duc Hung?, Po Anh Son?
tUniversity of mining and geology

After analyzing current state and exploitation process of face of 11 seam fully mechanized
longwall in Ha Lam mine, as well as analyzing the geological conditions, the paper has analyzed
and selected the safe exploitation solution for this mechanized longwall. Thell seam of Ha Lam
coal mine located under the open pit mine have finished exploitation, if there is no proper
exploitation solution, it will lead to the problems in the face, the most dangerous is the problem
of water cracking and mud. In order to avoid the risks of the water cracking, affecting the safety
of workers in the face, as well as affecting the exploitation of 11 seam of the mechanized, finding
solutions for suitable exploitation is very necessary for the Ha Lam mine. Based on the analysis
of hydrogeological conditions in the face of 11 seam, combining the calculation method of caving
zone and fractured zone using UDEC 3.1 software when exploiting the face and the top coal
recovery rate different, the paper selected technical and technological solutions for safe and
effective exploitation of the 11 seam.

Keywords: the problem in the face; technology of exploitation; fully mechanized; water cracking,
open pit mine



