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50/ KHOA HOC & CONG NGHE

CHO LO CHQ VIA 11 DUGI MOONG LO THIEN
TAI CONG TY CO PHAN THAN HA LAM - VINACOMIN

VU TRUNG TIEN - PHAM PUC HUNG - PO ANH SON

Thong qua phan tich hién trang va tinh hinh khau than tai 16 chg khai thac co gi¢i hoa déng bo via 11 mé than Ha
Lam, cling nhu phan tich dac diém diéu kién dia chat - mé tai khu vuc via 11, bai bédo da phan tich va lua chon dugc
gidi phap khai thac ddm béo an toan cho |6 chg via nay. Via 11 mo than Ha Lam nam dudi cac moong 16 thién da két
thuc khai thac, néu khéng c6 gidi phap khai thac hgp ly sé dan dén nguy ca xay ra su ¢é trong 16 chg, nguy hiém nhat
Ia hién tuong buc nudc va bun Iay. D& tranh dugc nhiing nguy cc vé buc nudc, anh hudng dén an toan cho ngudi lao
déng trong 16 chg, cling nhu anh hudng dén cong tac khai thac 16 chg co gii héa dong bo tai via 11, viéc tim giai phap
khai thac hgp ly la rat can thiét cho mé Ha Lam. Trén co s& phan tich diéu kién dia chat thay van tai khu vuc 16 chg via
11, két hop phuang phap tinh toan cac viing sap dé va viing nit né bang phan mém UDEC 3.1 khi khai thac 16 chg
va ty I& thu héi than n6c khac nhau, bai bao lua chon dugc gidi phap ky thuat cong nghé dé khai thac 16 chg via 11

dam bao an toan va hiéu qua.

Tur khéa: Su ¢é trong 16 chg; cong nghé khai théc; co gisi hda dong bd; buc nudc; moong 16 thién .

Khai thac than tai bé than Quang Ninh néi chung va mé Ha
Lam noi riéng dang dan dén mc sau, do phan néng cla céc
mo phan Ién dugc khai thac bang phuong phap 16 thién, khi
phan khai thac 16 thién két thic sé hinh thanh cac moong 16
thién. Theo tinh todn va du bdo, mac du cdc moong 16 thién da
dugc d6 thai nhung van con chia lugng nudc rét 16n, dac biét
vao muia mua. Chinh bdi vay, khi céng viéc khai thac tiép tuc
bang phuong phap khai thac ham 16 & khu vuc dudi céc
moong 16 thién nay sé cé tiém &n nhiéu rdi ro, mat an toan, dac
biét Ia nguy ca vé buc nudc va bun lay. Hién nay, tai ving Hon
Gai — C&m Pha va moét s6 khu vuc khac thudc bé than Quang
Ninh dang gdp rat nhiéu kho khan trong van dé khai thac cac
via, phan trit lugng than nam dudi moong 16 thién da két thuc
khai thac. Pay la bai todn khong chi dugc lanh dao cac mod
quan tam ma con dugc lanh dao Tap doan Than — Khoadng san
cling dic biét quan tam, sat sao chi dao cac md dé tim duoc
phuong an khai thac téi uu.

Cac via 11, 10 va 7 mé Ha Lam nam dudi khu vuc cac
moong bai thai |6 thién gém moong -54; -80; -60. Khoang cach
dia tdng dén ddy moong khoang 100 + 120m, dia tang gébm
I6p bot két ndm trén via than co6 chiéu day khoang 5 + 6m, tiép
dé la16p cat két c6 chiéu day khoang 5 + 18m, phia trén I6p cat
két la 16p san két co chiéu day khoang 15 + 35m, phia trén &p
san két la I6p bot két xen 1an cat két c6 chiéu day khoang 12 +
40m.Theo du bao va tinh todn, cdc moong c6 chita lugng nudc
khéng nho. Nhu vay, cac via than va phan trir lugng ctia mé
nam duéi khu vuc moong 16 thién da khai thac la tuang déi lon.
Viéc khai thac cac via nay déu dan dén rui ro mat an toan nhu:
sut 1un; bién dang bé mat; ap luc méd khu vuc khai thac anh
hudng dén cac tuyén dudng 10, giéng la rat phuic tap, cling nhu
hién tuong anh hudng clia nuéc chia trong moong 16 thién
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dén cong trinh md ham 1o 1 rat 16n, tiém &n nguy ca vé buc
nudc, bun lay trongmé [1]

Xudt phat tir bai toan thuc té tai mo, bai bao da nghién ciu,
tinh toan tim dugc gidi phap khai thac hgp ly cho 16 chg co gidi
hoa via 11 nam dudi moong mé than Ha Lam. Bay dugc coi
lam ca s& dé tinh toan cho cac 16 cho khac cé diéu kién tuong
tu tai cdc méd thudc Tap doan Cong nghiép Than — Khodng san
Viét Nam.

2.1. Pic diém diéu kién 16 chgvia 11

*Chiéu day via: 12m;

*Goc dée trung binh: 8%

* Chiéu cao khau: 2,6m, con lai thu héi ha tran than néc;

*Chiéu dai lo chgtheo hudng déc: 118,5m;

* Chiéu dai theo phuong khau: 550m;

- Vdch truc tiép: Vach truc tiép la bot két co chiéu day thay
dditur5,0 + 12,0 m trung binh 8,0 m. Cudng d6 khang nén o, =
110 + 2104 kG/cm?, trung binh 613 kG/cm? Trong lugng thé
tich trung binh y=2,65 g/cm’.

Hinh 1: Mt cdt tuyén IV-IV



- Vdch coban: Vach co ban la cat két co chiéu day tur 23 + 48
m, trung binh 30 m. Cudng d6 khing nén o, = 113 + 3132
kG/cm?, trung binh 1188 kG/cm’. Trong lugng thé tich trung
binhy=2,62g/cm’.

Khao sat danh gié téng thé diéu kién dia chat khu vuc mo
nham danh gia muc d6 anh hudng ctia nudc thai tir moong 16
thién dén cong tac khai thac 316 chgvia 11 mé HaLam.

Can curtheo hién trang clia khu vuc khai thac 1o chg via 11
cho thdy khu vuc 6 nguy co tiém an vé buc nudc ctia 1o cho
nam trong khoang cach tuyén T40 dén tuyén T50 véi chiéu dai
khoang 163m, trong d6 khu vuc 16 chg nam truc ti€p dudi day
moong -54 16 thién tinh tur thugng khéi diém cha 16 chg 1a
khodng 93m.

2.2. Dic diém diéu kién dia chat thay van xung
quanh khu vuclo chgvia 11 [1]

Trong pham vi khu vuc nghién ctiu, phan trit lugng via 14
dugc mé than Nui Béo khai thac bang phuong phap 16 thién.
Qua trinh khai thac da pha hudy dia hinh nguyén thuy tao ra
trén bé mat dia hinh nhiing moong khai thac va bai thai,
nhiing khu vuc nay cé thé la nai tich tu nudc. Phan trit luong
via 11 phia dudi cac moong trén hién dang dugc mo than Ha
Lam huy déng vao khai thac bang phuong phap ham 16 theo
quy hoach ctia Dy an dau tu xay dung cong trinh khai thac
phan dudi muc -50 mé than Ha Lam. Via than tai khu vuc nay
thudc loai via day thoai, dugc khai thac st dung phuong phap
phé hda toan phan sé tao ra nhiing vung sap dé, nut né cé kha
nang phat trién tirlong dat 1én bé mat dia hinh.

Téng hop diéu kién dia chat thay van tai khu vuc c6 thé
nhan xét nguon nudc anh hudng dén khai thac ham 1o chu yéu
la nudc tir cdc moong 16 thién da va dang khai thac véi luu
lugng khoang 500.000m3. Do vay, trong qua trinh chuan bi va
khai thac phan tr(t lugng via 11 mé than Ha Lam nam dudi cac
moong 6 thién via 14 mo than Nui Béo can phai c6 cac giai
phép phong chéng nguy co buc nudc vao ham 16. Dé lua chon
dugc cac gidi phap hgp ly can nghién cliu danh gia nguy co
buc nuéc ti cdc moong 16 thién phia trén vao caclo chgvia 11.

Dé khai thac cho diéu kién via day, d6c thodi, mé than Ha
Lam da ap dung so d6 céng nghé khai thac chia cét dai theo
phuong, khau than bang may khau, chéng gitt 16 chg bang
gian chéng tu hanh, van tai than bang mang cao. T6 hgp cac
thiét bi dung trong 16 chg cu thé nhu'sau:

+ Gian chéng trung gian ma hiéu ZF 4400 /16/28, chiéu cao
dan ch6ng 1,6 +2,8m. S6 lugng 73 gian chéng;

+ Gian chéng qua dé ma hiéu ZFG 4800/18/28, chiéu cao
dan chéng 1,8 +2,8m. S6 lugng 6 gian chong;

+ May khau c6 ma hiéu MG150/375 - W. Nang suat 500
tan/h.

+Mang cao ¢ mé hiéu SGZ 630/264. Nang suat 600tan/h.

+ Ngoai cac thiét bi chinh néu trén, thiét bi déng bé trong
16 chg con cd mot sb thiét bi khac di kém nhu tram bom dich
nh{ héa, toi...
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4.1. bé xuat cac giai phap khai thac

4.1.1. Giai phdp 1: Khau chiéu cao 16 chg 2,6m thu hoi
90% (9,4m)

- Vi chiéu day via 12m, t6 chiic khdu 16 chg cao 2,6m, thu
hoi than n6c 9,4m (90%). Khau lién tuc trong 3 ca san xuat (méi
ca khau mot ludng), tién dé du kién 1,8 m/ngay (tuong tng 3
lubng/ngay).

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

- VGi chiéu day via 12m, t6 chuc khau 16 chg cao 2,6m, thu
hoi than n6c 4,2m (50%). Khau lién tuc trong 3 ca san xuat (méi
ca khau mot ludng), tién dé du kién 1,8 m/ngay (tuong tng 3
lubng/ngay).

4.1.3. Gidi phdp 3:Khau chiéu cao 16 chg 2,6m khéng thu hoi
than noc

- V6i chiéu day via 12m, t6 chic khau 1o chg cao 2,6m,
khong thu héi than ndc. Khau lién tuc trong 3 ca san xuat (méi
ca khau mot ludng), tién d6 du kién 1,8 m/ngay (tuong tng 3
lubng/ngay).

4.1.4. Giai phdp 4: Khau chiéu cao 16 chg 2,2m va tang
dan chiéu cao khau, ty lé thu héi than ndc tang theo ting giai
doan khau

+ Giai doan 1: Tu vi tri 10 chg, ti€p tuc khai thac 16 chg thém
20m, chiéu cao khau 16 chg 2,2m, trai ludi thép toan bo noc o
chg, khéng thu héi than néc.

Khau lién tuc 3 ca san xudt, tién do 10 chg 3m/ngay (5
lubng/ ngay).

+ Giai doan 2: Tiép tuc khau thém 20m, trai ludi thép toan
bd néc 16 chg, thu héi than néc véi ty & tang dan tir 0% + 25%,
chiéu cao khau guong 2,6m. Vita khau viia theo déi tinh trang
sap d6 clia da vach, ap luc mé va tinh trang nut 1é trén bé mat
dia hinh, theo déi muc nudc tinh tai cac 16 khoan quan trac trén
bé mat dia hinh cing véi cac mat cat sut lan.

Khau lién tuc 3 ca san xuat, tién do 16 chg 2,5 m/ngay
(4luéng/ ngay).

+ Giai doan 3:Tiép tuc khdu 20 m thu héi than noc véi ty 1é
tang dan tir 25% + 50% (khong vugt qua 50%), chiéu cao khau
guong 2,6m. Giai doan nay vira khau vira theo déi muc nudce
tinh tai cac 16 khoan quan trdc trén bé mat dia hinh cung vai
cacmat cat sut lun.

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

+ Giai doan 4: Tiép tuc cong tac thu hoi tang dan tir 50% +
809%, trai ludi thép toan bod néc 16 chg 90m tiép theo (dén vi tri
170 m tinh tirkhéi diém ban dau). Két thic giai doan nay 16 chg
da nam ngoai gidi han anh hudng truc tiép cta nudc tai day
moong dalap.

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

+ Giai doan 5: Khau chiéu cao 16 chg 2,6 thu hoi than néc
90% cho dén gidi han diing 16 cha.

4.2. Lua chon giai phap khai thac hgp ly cho lo
chgvia 11l

4.2.1. Co'sé nguyén tic lua chon

- Xac dinh kich thudc ctia vung sap d6 va viing nut né & khu
vuc da vach 16 chg via 11, tién hanh so sanh véi khoang cach ti
day moong dén vi tri khai thac. Tt d6 danh gia nguy co buc
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LK-CGH48

Hinh 2. Mé phéng giao dién ctia phan mém UDEC 3.10 va
c6t dia tang 16 khoan CGH48 via 11 md Ha Ldm

(b) Qudttrinh vdch
cobdnsap dé

(a) Qud trinh vdch
tructiép sap dé
Hinh 3. M6 phéng qua trinh quan trdc 16 chg khi khai thac

Hinh 4. Mé phdng —
xéc dinh kich : -

thuSc cua viing o i "
sapddvandatné | LT [ .
cla davach 16 N
chovia11

nudc vao |6 chg tirmoong khai thac 16 thién phia trén via 11.

- Xac dinh budc gay clia da vach nham dé xuat giai phap
khai thac dam bao an toan khi tién hanh khai thac dugi moong
16 thién ctia khu vuc 16 chgvia 11 mé Ha Lam.

-Pam bao chiéu cao an toan tirviing nut né khi khai thac 16
chg dén day moong 16 thién.

Thuc hién dugc nhimg ndi dung néu trén sé gép phan
nghién ctru dé xuat giai phap an toan khi khai thacld chgvia 11

Can cu vao diéu kién dia chat, két qué xac dinh tham s6 co
ly hoa cta dat da & khu vuc khai thac, s&t dung phan mém
UDEC 3.1 (Universal Distinct Element Code) lap mé hinh s6
quan trac trang thai ctia da vach khi tién hanh khai thac. Dua
theo tham s6 vé ca ly héa clia dat da khu vuc khai thac ap dung
phan mém UDEC dé tién hanh lap mé hinh s6 quan tric qua
trinh khai thac ctia 10 chg via 11 véi kich thudc 210 x 210. Tuong
Ung véi bon gidi phap dé xuat & muc 4.1 néu trén, tién hanh
khau chiéu cao 16 chg 2,6m véi cac ty |é thu héi than néc bao
g6ém: 90%; 50% va khong thu hoi; khdu 2,2m va tang chiéu cao
khau theo tién d6 16 chg, ty 1& thu hoi than néc cling tang theo
tlng giai doan.

Can cur vao két qua phan tich tir phan mém UDEC 3.1, xac
dinh kich thudc cia vung sap d6, kich thudc clia viing nit né
clia tling gidi phap, tién hanh so sanh véi khoang cach tur day
moong dén vi tri khai thac nham danh gia muic d6 anh huéng
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cla nudc thai tr moong 16 thién dén cong tac khai thac & 16
chgvia 11 méHaLam.

| - Khu vuc khe nut phat trién; II- Khu vuc nit né phat trién
phia trugc 16 chg;

lII- Khu vuc nit né phét trién phia sau 1o chg; IV - Khu vuc
nen chat clia da vach pha héa.

Can cur vao két qua phan tich tir phan mém UDEC 3.1, xac
dinh kich budc sap d6 clia da vach, chiéu cao sap d6 va nut né
clia d4 véach 1o chg via 11, tir d6 dé xudt giai phap hgp ly nham
dam bao an toan khikhaithac via 11 mé Ha Lam.

Theo két qua phan tich t mé hinh UDEC 3.1 cho cac giai
phép khau va thu héi than ndc, xac dinh budc sap d6 ban dau
cla vach truc ti€p va vach co ban ctia khu vuc 16 chg via 11
tuong Uing la 15 +18m va 36 + 39m. Dua theo két qua ctia mé
hinh quan trdc cho thay chiéu cao sap d6 va nut né clia cac
phuaong an khau va thu héi khi 16 chg tién theo phuang dugc
90m dugc thé hién nhutrong bang dudi.

Chiéu cao sap dé va nirt né cua ba giai phap 1;2va 3

Gidiphap 1 90 60+70m
Gidi phap 2 90 55+65m
Giai phap 3 90 50+ 60m

Tuy nhién & giai phap 1, va giai phap 2 khi 16 chg khau theo
phuong dugc 90m thi c6 xudt hién khe nit phat trién dén khu
vuc ddy moong muic -80, nén sé tiém &n nguy ¢ mat an toan
trong khai thac.

4.2.2. Lua chon giai phap khai thac hop ly cho Io
chovia11

Can ctrvao két qua phan tich tirng mé hinh trén phan mém
UDEC 3.1 cho céc gidi phép trén, xac dinh kich budc sap d6 cta
dé vach, chiéu cao sap dé va nut né clia da vach 16 chg via 11.
Can ctr vao kinh nghiém khai thac 16 chg co gidi hoa, dé xuat
gidi phéap c6 thé ap dung dé khai thac cho 16 chg co gidi hoa via
11 la gidi phap 4: Khau chiéu cao |6 chg 2,2m va tang dan chiéu
cao khau, ty lé thu héi than néc tang theo tiing giai doan khau.
Trong qua trinh khau than & 16 chg can tich cuc theo déi ap luc
cing nhu cac bién phap théo nudc trong 16 va kiém soat dugc
luu lugng nudGc con tén tai trong moong cla bai thai. Lap tuc
nguing khau dam béo an toan néu trong qua trinh khai thac co
biéu hién bat thudng trong khu vuc 16 chgvia 11 [4]

Théng qua két qua téng hop clia bai bao, tac gia da phan
tich diéu kién thuc té ctia 16 chg st dung céng nghé khai thac
€3G gidi hda via 11 mé than Ha Lam, tur d6, lua chon dugc giai
phép khaithac hgp ly cho 16 chg via 11. Gidi phap khai thac nay
dugc dp dung tai 16 chg via 11 mo than Ha Lam va mang lai
hiéu qua cao dap Ung yéu cau clia san xuat thuc té. Trén co s&
dd nang cao kha nang st dung hiéu qua cda thiét bi, nang cao
van dé an toan trong khai thac 16 chg, ngan ngtia dugc su c6 vé
buc nudc va bun lay cé thé xay ra. Vi vdy, viéc khai thac cac via
than duéi khu vuc moong la bai toan vé cling can thiét. Két qua
téng hop clia bai bao ciing 6 thé lam tai liéu cho nhiing can
b6 nghién ctiu trong linh vuc vé cong nghé khai thac than tai
vung Quang Ninh [3]
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a. Mdng cao mét xich gida

Hinh 5. Hinh dang cdc loai mang cdao
3.3. Lua chon mang cao lo chg

Lua chon mang cao guang trong 10 chg co gidi hda phai
phu hgp v6i nang luc ctia may khau than. Déng thai, hinh
thuic, cau tric va cac thanh phan clia mang cao guong phai
pht hgp véi cdu trac lam viéc ctia mdy khau than cing nhu
gian chéng. Vi du, chon chiéu rong clla mang cao theo chiéu
rong ctia ludng khau, chon chiéu dai clia cdu mang cao theo
khoang cach chéng giir mot don nguyén gian chéng; cau
tao thanh mang cao can phu hgp véi hinh thic di chuyén
cUa gian chdéng, v.v...

Mang cao dung trong 16 chg CGH gém mang cao mot
xich gilra (Hinh 5a); mang cao hai xich canh (Hinh 5b) va
mang cao hai xich gira (Hinh 5c). Trong cac loai mang cao
trén, mang cao mot xich gitia c6 nhiéu uu diém nhu cau tao
don gian, khd ndng uén cong tét, hiéu sudt van chuyén cao
khi c& hat déng déu va nho. Tuy nhién mang cao nay chi
thich hgp véi cac 16 chg c6 géc déc thodi, nén 16 6n dinh.
Mang cao hai xich canh c6 uu diém la tiéu hao dién nang

b. Mdng cao hai xich canh

¢. Mdng cao hai xich gitia

thap; thich hop v&i cac via than c6 géc déc I6n; c6 hiéu qua
khi ¢& hat van chuyén 16n, khong dong déu. Nhugc diém
cUa loai mang cao nay la kha nang uén kém. Mang cao hai
xich gitra ¢ cac uu diém tuang tu nhu mang cao mét xich
gitta va khic phuc dugc cac nhugc diém cuta ca hai loai
mang cao néu trén. VGi cac uu thé trén, mang cao hai xich
gitta hién dang dugc s dung phé bién trong cac 16 cho
CGH déng bo tai cac moé ham 10 trén thé gidi va trong nudc.

Tu kinh nghiém ap dung c6ng nghé CGH dong bo khai
thac cac via than day trung binh, géc déc I6n tai Trung
Qudc, bai bdo dé xuat mot s6 van dé trong lua chon day
chuyén thiét bi CGH khai thac phu hgp diéu kién cac via
than day trung binh, d6c dén 45°. Két qua nghién ctiu clia
bai bdo gop phan ma rong pham vi dp dung CGH doéng
b6 trong khai thac than 16 chg tai cac mé ham 1o ving
Quéng Ninh <
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