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MO PAU

Khai thac than tai ca&c mo than ham 10 Viét Nam hién nay duogc thuc hién cha
yéu théng qua hé thdng khai thac cot dai. Trong hé théng khai thac nay, mdi ting duoc
chuan bi bang hai hoac 3 duong 10 doc via dao trong than dé dam bao cdng tac théng
gio, van tai va di lai. Gitta cac duong 10 chuan bi ludn ton tai mét tru than vai chiéu
rong thay doi phu thudc vao timg diéu kién mo. Mot trong hai 10 doc via s& duoc gitr
lai d&é phuc vu théng gi6 cho 10 cho & tang khai thac tiép theo nén tru than s& dong vai
tro 1a tru bao vé cho su on dinh cua duong 16 duoc giir lai nay. Pong nghia véi vai tro
cua tru than nay, cho dén nay nganh than Viét Nam chua c6 gidi phap khai thac tri¢t dé
nham giam t6n that than trong tru. Ngoai ra, su ton tai cua tru than khong duoc khai
thac (bi bo lai trong khéng gian khai thac) sé& tiém an nguy co ting cudng Su tap trung
g suét khi khai thac cac via than bén dudi. Boi vi, try than ton tai trong khdng gian
khai théc s& ¢ vai tro nhu mét tru d& dé chiu tai trong tir cac tang da vach, va no lai 1a
cau ndi dé truyén tai trong tir d4 vach xubng da tru va via than bén dudi. Nghia la try
than da tao ra diém tua 4p luc dé hinh thanh ving ng Suit cao phia dudi tru. Ching ta
da biét rang, cac duong 10 nam trong ving ung suat cao s& khdng thuan lgi cho viéc
chéng giir va duy tri 6n dinh. Do d6, khi thuc hién ddo 16 va khai thac phia dudi céc
try than nay, nguy co xuat hién cac su cd nén bep, tut 16 va do 10 ¢6 thé xay ra.

Hiéu biét vé trang thai phan bd tng suat duoc hinh thanh phia dudi tru than Ia
nén tang dé xay dung cac giai phap ky thuat va an toan trong qua trinh khai thac tai
c4c via than gan nhau. Theo mot s6 nghién cau, vung ung suit nay duoc hinh thanh c6
dang bau tng suat (bong dén Gng suat) va thay doi vé gia tri theo khoang cach twong
dbi vai tru than. O gan day cua tru than, ang suat dat gia tri cuc dai va sau d6 giam dan
khi khoang cach xa hon. Do do, vi tri ciia cac duong 10 & via than dudi s& dugc chéng
giit va duy tri 6n dinh t6t hon néu né nam ngoai viing &p luc cao phia duéi tru.

NGi chung, tng suit phia duéi try than con sot lai & via than phia trén s& anh
huong dén do 6n dinh caa duong 10 via dudi trong truong hop khai thac cac via than
gan nhau. Do vay, v&i muc tiéu nghién ciru dic diém phan b ¢ng xuat dudi try than
nham dinh huéng nghién ciu vi tri hop 1y cia dudng 10 doc via trong truong hop khai
thac cé4c via than gan nhau, viéc thuc hién bao céo va thao luan chuyén dé: “Nghién
ciru sur phan bd wng suit phia dwéi tru than bi bé lai trong khong gian khai thac”
la c4p thiét. Noi dung nghién cttu mang ham y chuyén sau vé nganh khai thac mé ham
16. Bé thuc hién cac noi dung, bao céo thuc hién céach tiép can va phuong phép nghién
ciru nhu sau:

Céch tlep can: Str dung phuong phap tiép can tong hop. dé phan tich, thong ké
va danh gia tong quan. St dung phuong phap toan phan tich dé luan giai, xac dinh &p
luc mé ciing nhu céc gia thuyét lan truyén &p luc trong cac tang 16p da mo.

Phuong phap nghién cau: St dung phuong phap téng hop, phan tich, nghién
ctu ly thuyét két hop vai khao sat trong thuc té cua cac mo than ham 10 vang Quang
Ninh.

Ky thuat st dung: St dung méy tinh va céc phan mém chuyén dung dé tong
hop, phan tich, xu ly cac so liéu;
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Chuwong 1. Tong quan kinh nghiém nghién ciru sw tip trung ing suit phia
dwdi tru than

1.1 Lu4n giai sw xuét hién cia ap lwc twa dwéi tru than

Theo nhiéu nghién ctu trén thé giéi cling nhu ¢ Viét Nam di chi ra rang, sy vo
nhau, dich chuyén cua céc 16p da do sy gia ting 4p luc cia khdi d4 xung quanh cong
trinh ham 10. Ving gia tang ap luc nay dwoc goi 1a ving &p luc tya (ving anh huéng
nguy hiém). Theo nhiéu nghién cru, viing ap luc twa ndy xuat hién trong qué trinh khai
thac theo hinh sau:
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Hinh 1.1. So' d6 phdn bé dp lwe M6 tai khu vue khai thac

Theo hinh 1.1 c6 thé thiy rang, ving gia tang &p luc chi tap trung & phan tru tiép
gidp vai khong gian d4 khai thac (theo quy tic ngam - dam cdng son) hay phia trudc
cua guong khai thac 106 cho. Trong khdng gian 10 cho, dat da sap d6 lap day khoang
trbng da khai thac dé dua vé trang thai can bang mai nén &p lyc rat nho. Ngoai ra, van
dé da vach sap d6 gay hién twong vo nhau da tru dudi via la khdng dang ké. Theo két
qua nghién cau trén md hinh vat liéu twong duong, viéc da vach sap d6 hau nhu rat it
anh huang dén nén da tru (xem hinh duéi).

a. Khi khai thac via déc thoai b. Khi khai thac via nghiéng dang

Hinh 1.2. Anh hwéng ciia sdp dé dé vach trén mé hinh vit liéu twong dwong



Hinh 1.3. Viing dnh hwong ap luc twa khi khai thac via trén

Theo hinh 1.3, van dé anh huong cua khai thac via trén dén via duéi cha yéu do
nguyén nhan cua sy hinh thanh viing ap luc tua trén cac try, khdi than. Do d6, dé giam
anh huong khi khai thac cac via gan nhau can c6 giai phap hop 1y dé han ché su ton tai
viing &p lyc twa nay. Cling tir nhitng nghién ciiu trén va thyc té san xuat da khang dinh
rang, trinh ty khai thac cac via gan nhau phai dugc thyuc hién theo thi tu via trén trudc,
via dudi khai thac sau. Viéc khai thac via dudi trudc véi phuong phap diéu khién da
véach bang pha hoa toan phan sé& lam sut 16 da vach va via than phia trén (via than trén
s& nam trong vung sap do cua da vach via dudi), diéu ndy dan dén viéc khong thé khai
thac via trén mot cach anh toan va hiéu qua.

Vung &p luc tya hinh thanh phia dudi tru than, hay con duoc goi la vung anh
huong nguy hiém chi xuat hién xung quanh tru than bao vé va tai phan khéi than
nguyeén lién ké khong gian da khai thac ctia via gan nhau. Su xuat hién ving &p luc tua
nay anh huong rat Ion dén viéc dao 10 va duy tri duong 10 ciing nhu qué trinh khai thac
¢ via lan can. Theo tac gia Mingwei Zhang, qua trinh khai thac 10 chg hinh thanh nén 3
viing g suat xung quanh khu vuc khai thac gom: Ving &ng suat giam, viing Gng suat
tang va ving 6n dinh (ng suat (xem hinh 1.4).

Via lan can

Via khai thac

O Vung tng suit giam

a Vung Gtng suét tang cuong
Hinh 1.4. Viing phan chia ting suat khi khai thdc via gitta doi voi via dwdi va via trén
lien ké; B, o lan luot la goc giai phong ung suat trén va duoi;
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Trén hinh 1.4, (ng suat nam duéi va trén khu vuc 10 cho duoc giam dang ké khi
chuyén @ng suat trong khéi da. Do d6, khu vuc nay duoc goi la viing @ng suat giam.
Via than nam trong khu vuc nay duoc cho 13 an toan. Pidu khdng thé tranh khoi Ia
viéc sap d6 dat da trong khong gian khai thac di lam giam dang ké muc do tap trung
g suat, 1am suy yéu sy bién dang dan hoi va tao diéu kién thuan loi cho viéc khai
thac 10 chg & via lién ké (thuong thuan lgi cho via bén dudi).

Dé md ta cac clng (g suét ndy, tac gia da su dung phan mém Flac 3D véi két
qua nhu hinh sau:
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(2) Lateral stress isoline -

Hinh 1.5. Phdn viing irng sudt trén phan mém Flac 3D;

Tir hinh trén cho thay ving tap trung (ng suat tap trung chi yéu trong khéi da
xen kep giita hai via & hai dau 10 cho. Su ting ap luc khu vyc nay 1am giam do bén bén
trong khdi da, gay ra cac hién twong vo nhau, nén ép va tiém an nhidu nguy co gy mat
an toan trong qua trinh dao 10 va khai thac via dudi.

Dic biét, trong truong hop dé lai tru than bao vé cua via khai thac phia trén, theo
nhiéu nghién ctru da chang minh riang sy gia tang Gng suat va ap luc bén dudi tru bao
vé 16n hon déng ké so véi xung quanh va anh huéng cua né d6i vai cac via than bén
dudi 1a twong ddi manh. Sy anh hudng twong tac cia ving ap luc dudi tru bao vé nay
cd thé gay thiét hai nghiém trong nhu: tut ndc, nd hdng va bung nén caa cac duong 10
& via phia dudi. Sy 6n dinh cua cac dudng 10 ¢6 anh hudng truc tiép t6i hoat dong khai
thac va su an toan cua cong nhan. Do d6, can thiét phai tinh toan vi tri dat duong 10
cua via than bén dudi dé giam anh huong tuong tac, dac biét 1a dudi try than cua via
khai thac phia trén.

Ciing nghién citu vé van dé nay, theo huéng dan diéu khién &p lyc mo trong khu
vuc 10 chg khai thac dudi (hoac trén) tru bao vé va bién gidi khu vuc anh huong khi
khai thac tap via doc dén 35 d6 (dd dugc phé duyét boi Tha truong thir nhat V.D.
Nikitin — B nang lugng Nga ngiy 16 thang 5 nim 1984) da chi rd rang trude khi khai
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thac tap via than gan nhau can thiét phai xem xét ké hoach khai thac két hop giira hai
via hay viéc c6 sy ton tai tru bao vé trong khong gian khai thac, ving bién cua khdi
than trén céc via than lién ké va phan b tuong ddi cac cot khai thac. Néu trén via than
trén va via than dudi c6 cac tru bao vé va céac khdi than canh khong gian khai thac véi
hinh chiéu bang cua no tring vai 10 chg dang dugc khai thac thi ranh gidi caa cac khu
vuc anh hudng cia cac try bao vé hay céc khdi than nay dugce xac dinh theo phuong
phap sau”

Theo mtc d6 nguy hiém cua anh hudng tir cac tru cot than va phan khéi than
canh khong gian khai thac cua cac via lién ké, can phan biét 3 vung:

- Vuing nguy hiém cao
- Vung nguy hiém
- Vung du bao;

Khi 16 cho hay duong 10 nim trong ving nguy hiém cao thudng giam manh sy
6n dinh cua céc 16p da vach, ngoai ra c6 nhirng biéu hién dong luc dic trung cua ap
luc d4 vach co ban khé sap do. Biéu ndy din dén su pha huy ngay lap tic céc 16p da
thip hon ctia vach truc tiép hoic mot phan dang ké cua khéi da xung quanh 10 cho
khai thac, c6 thé dan dén su gia ting manh liét cua tai trong 1én da try. Trong khu vuc
nay, s bung nén va ép than thuong xuat hién va ting cao.

Khi 16 cho hay duong 16 nam trong viing nguy hiém, sy giam 6n dinh cua céc 16p
da thudc vach truc tiép dan dén su tang cac vét nit va dap va.

Khi lam viéc trong vung du bao va cac vung lan can khoéng gian da khai thac co
thé khong c6 nhiing anh huéng dang ké ndo, chi thinh thoang cé su thay d6i tinh on
dinh cua l6p da vach tryc tiép.

Céc nghién ciru khac cling da chi ra rang, tru bao vé dé lai trong khéng gian khai
thac dong vai tro nhu mét tru cot chiu tai cua da vach via. Toan bo da vach xung quanh
phia trén tru bao vé s& duogc giit khdng bi sap d6, diéu d6 dan dén su gia ting ap luc
cua khéi da vach nay nén tru than.

Ngoai ra, tru than lic ndy déng vai trd nhu mot cau ndi truyén ung suat tir da
véach xudng d4 try cua via. Do d6, ving da tru phia dudi cua tru bao vé ciing chiu mot
tai trong 6n tir da vach truyén xudng va hinh thanh nén ving ap luc tua (4p luc nguy
hiém).
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Hinh 1.6. Phdn viing dp lyc dudi tru than

Véi hinh trén, “w” twong tng la chiéu rong cua try than. Nhu vay, theo nghién
ctru nay, tai vi tri dudi d6 sau Ion hon hodc bang 4 lan chiéu rong tru bao vé thi khu
vuc da nam trong ving giam ung suat (k < 1). Viéc bd tri duong 10 tai day hoan toan
binh thuong nhu trong truong hop khai thdc mot via doc 1ap ma khdng co su tac dong
cua via khac. Tuy nhién, tai mirc sdu < 4w, viing tap trung &ng suat (K > 1), ap luc gia
tang tip trung trong hinh oval phia dudi try bao vé. Cang gan try bao vé, &p luc mé
cang l6n va kha ning thi cong ciing nhu duy tri duong 10 trong khu vuc nay la rat kho
khan. Do d6, giai phap giam thiéu la can bd tri duong 10 trong viing &ng suat giam (k <
1) phia dudi tru bao vé caa via khai thac phia trén.

Vén dé dat ra la can xac dinh ving wng suat tap trung dudi tru bao vé nay theo
phuong phap nao. Theo tac gia Yingxin Zhou, (g suat tap trung xuat hién do viéc dé
lai tru bao vé hinh thanh ca phia trén va phia dudi cua tru. Phuong phap xac dinh vung
g suat nay co lién hé mat thiét giita ving phia trén va vung phia dudi tru, ciing nhu
tinh chat dat da vach va tru cua via than.

1.2 Kinh nghiém nghién ctru va phwong phap xac dinh pham vi phin b ciia ing
suat dwdi tru than
Theo tac gia Yingxin Zhou, viéc xac dinh ving tap trung ang suat (ving ap luc
tua — ving anh huong nguy hiém) phia trén via than dugc xac dinh theo hinh 1.7.
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a. Truwong hop vom &p luc hinh thanh trong 16 che khai thac khdng phét trién toi
bé mat dia hinh

le—— LTD

LTD = -848 + 1ln(D+h)

—{ X
b. Truwong hop vom &p lec hinh thanh trong 10 che khai thac phat trién téi bé mat
dia hinh

Hinh 1.7. Phdn viing dp lic twa — vimg anh hwéng nguy hiém tir tru bdo vé doi véi via
phia trén

Trong hinh 1.10a, chiéu rong ving &p luc nguy hiém phia trén try than ¢ via phia
trén duoc xac dinh bang céng thic:

S=Wp+2x ;m
O day:
B — Chiéu rong ving anh huong cua &p luc twa tir tru bao vé dbi véi via
phia trén, m;
Wp — Chiéu rong cua tru bao vé, m;

X — Khoang cach mo rong vung anh hudng ap luc tua tinh tir tru bao vé
dbi voi via phéi trén, m;
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Trong trudng hop vom &p luc tir 10 chg khdng phat trién téi mat dat thi gia tri x
duoc xac dinh bang cong thuc:

x=¥(1—«/1—h/d) ‘m

O day:

w — Tuong ng bang chiéu rong vom can bang ap luc cua 10 cho trir di khoang
cach x; mét. Chiéu rong vom can bang &p luc cua 10 cho twong ¢ng bang chiéu dai cua
10 cho.

h — Khoang céch tir via than ¢6 tru bao vé dén via phia trén, m;

d — Chiéu cao cua vom can bang ap luc caa 10 cho, m; d dugc xac dinh gan ding
biang céng thuc thuc nghiém sau:

_ W
4.tana

~0,769.w ; m

Tuy nhién, khi chiéu cao vom can bang tu nhién caa 10 cho phét trién téi bé mat
dia hinh (hinh 2.10b) thi tvong tw, chiéu rong ving anh hudéng cua ap luc tya tir tru
bao vé dén via than phia trén ciing s& 1a: S=Wp +2x ;m

Cac thong sb twong ty nhu truong hop trén, nhung gia tri khoang cach ma rong
viing anh huong &p luc tua tinh tir tru bao vé d6i véi via phai trén (x) duoc xac dinh
bang cdng thuc sau:

x=LTD.1—,/1-h/(D+h)) ; m
O day:
LTD — Khoang cach truyén tai theo ban kinh trén mit dia hinh tir try than, m;
Gia tri LTD duogc xac dinh gan dung bang cong thac thuc nghiém sau:
LTD = -848 + 159 In(D);
D — Khoang céch tir via phia trén dén bé mit dia hinh, m;

Nhu vay, ving ap luc tya (ving &p luc nguy hiém) phia trén tru than 1a hoan toan
c6 thé xac dinh duoc trong diéu kién cu thé.

Tuy nhién, thuc té khai thac mé va nhiéu nghién ciru da chirng minh rang viing
ap luc nguy hiém con phat trién sau xudng phia dudi cua tru than. Duéi tai trong cua
cac 1op d4, ap luc duoc truyén qua tru than xudng phan da tru cua via dugc thé hién
theo hinh 1.8 nhu sau:
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b. So dé xdc dinh ving dnh hurong cua ap luc twa tir try than xuong Via phia dudi
Hinh 1.8. Phdn viing dp e twa —vUng danh hwdng nguy hiém tir tru bdo vé doi véi via
phia duoi

Tru bao vé dong vai tro nhu cau ndi chuyén tai ap luc gitra d4 vach va da tru
cua via. Khi chiéu sau khai thac cang 16n thi try ap lyc cang cao. Gia st toan bo &p luc
tac dong I1én tru bao vé duogc biéu dién bai ap luc tap trung P trén chiéu rong tru bao vé
Wp = 2B, khi d6 ap luc P dugc xac dinh bang cong thic sau:

P= {(\Np +w).D —%d.w}y

»_ D@+ (-LTD)]y

Ha
y 3

O day:

P — Tai trong tap trung cta da vach 1én try bao v¢; Mpa.
Wp — Chiéu rong cua tru bao vé; m

w — Chiéu rong cua vom ap luc, m

d — Chiéu cao vom ap luc; m

D — B¢ sau khai thac cua via phia trén, m;
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LTD — Khoang cach truyén tai 4p luc trén bé mat
y — Dung trong thé tich cua da vach, kg/m®;
Trén co s& ly thuyét vé sy dan hoi trong khdi da, tng suat tai mot khoang cach
thang ding cua tai trong phan phdi P trén chiéu rong tru bao vé cé thé duoc xac dinh
gan diing theo cong thirc:

L .3 _ 3
" AB+h)  2Wp+2h)

O day:

omax - UNg suat thang dung téi da, Mpa;
B — Nira chiéu rong cua tru bao vé, m;

h — Khoang cach gitra hai via, m;

Ung suat trung binh Ién tru than duoc xac dinh giam khoang 1,5 lan so véi ung
suét ti da nhu sau:

_Omax P

Oayg -
97715  (Wp+2h)

Ung suat ban dau & cac via thap hon sé la:
oo = (D+h).y
Nhu vay, su tap trung tng suat trung binh trén via dudi sé la:
Oavg P

o, (D+h)Wp+2h)y

T6m tai, ngoai viing anh huéng phia trén tru than, ap luc tir da vach con truyén
tai xudng phia duéi try than hinh thanh ving ap luc tua tac dong truc tiép Ién via than
bén dudi.

* Cach xac dinh ving &p luc tya phia dudi tru than khi khai thac cac via gan
nhau tai cac mo Lién Bang Nga

Theo hudng dan diéu khién &p luc mo trong khu vuc 10 cho khai thac dudi
(hozc trén) try bao vé va bién giéi khu vic anh huong khi khai théc tap via doc dén 35
d6 (da duoc phé duyét boi Thar truong thir nhat V.D. Nikitin — B ning lugng Nga
ngay 16 thang 5 nim 1984) ciing di ching minh ving ap lec twa nguy hiém xay ra ca
bén dudi va trén try than. Theo huéng dan nay, kich thudc cua ving anh huéng nguy
hiém cao véi cac so do khac nhau (khai thac dudi hay trén) dwoc dic trung boi pham
Vi anh huong tur cac tru than, vung bién va goc anh huéng. Ranh gigi khu vuc nguy
hiém cao duoc xac dinh bai ciu tric hinh hoc trén cac mit cit doc doc theo ving bién
tiép giap khong gian khai thac hay 1a vuéng goc véi cac tru than.
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Céc thong s6 co ban trong viéc xay dung ranh gigi ving anh huong nguy hiém
bao gom:

H — chiéu sau khai thac, m;

mg — Chiéu day via, m;

h — chiéu day 16p da vach giira 2 via, m;
a— Chiéu rong tru than (hay tru bao vé)

| — Chiéu rong ving ap luc twa trén via chiu anh hudng tir tru bao vé, m;

Ving du bao
L ﬁ-
Vung nguy hiém
E
Ving  nguy |E
7 hiém cao =
607\ A B
" 60°
Ving  nguy ol
2 hiém cao ¢ |Z]
'S =
M Viing nguy hiém 2
P
E
Vung du bao
G F

Hinh 1.9. So d6 xdc dinh vung ap lvc twa tur tru bao vé

W
00 miy
, L
. i
-r""‘;‘—
/ / _/ _—] 15
60 - o ———
it s
7
40 4 7 /,7/4‘ = U5M
____,.--" e
n////,// |
20 W2
A
7
0 200 400 600 800 1000 Hm

Hinh 1.10. D6 thi xdc dinh kinh thudc vung ap luc twa trén via chiu anh hwong
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Nhu vay, véi db thi trén cd thé xac dinh duoc ving anh hudng nguy hiém cao
tr tru bao vé khi biét chiéu sau khai thac va chiéu day cua via than. Dé xac dinh ving
nguy hiém va viing du b&o can xac dinh thém ty 1¢ khéng thir nguyén aj/l;. Viéc xac
dinh nay duoc thuc hién theo db thi hinh 1.11;

A L 3
4 ! /
i
. | /
’-—d /Z
3 b / \"“-_4 A
/ ¥ /
’ / / l//’ “"f"‘---.-.._______‘___- -i
v = 1
__/ ////‘ T 4
/ ’—'-1‘.—-—_.--""--#-..___-_
1 /j;/,—-"' B — T .[_
G
a 04 08 12 16  a/l

Hinh 1.11. Biéu do xdc dinh tham sé gda phgm Vi anh hu’éng’dp lyc twa duoi tru than
(Ghi chti: duong nét dut 1a xac dinh doi vai phan canh caa khoi than)

LM J o
3.5
/"
30 ,’,d/ ]
_—T
;5; i
70 /‘K// F/ ] —
4 A;ﬁ —1 ]
/ ,_.—-—"'"_—. ——
Wil
- 3"4"4 = ™
/ "// = 0.5
4 g et
30 /’
.f‘//
1a
200 400 500 800 7060 An

Hinh 1.12. ﬁiéu dé xdc dinh chiéu rong cua vung dp luc tiwa (1) dudi try than trong
moi twong quan voi chiéu sau phdn bo cong trinh va chiéu day via
Trén biéu do hinh 1.12, tryc hoanh biéu thi gia tri khong thi nguyén cua ty 18
giita kich thudc tru bao vé véi kich thude ving anh huong &p luc tya trén via lién ke.
Truc tung thé hién gia tri khdng thir nguyén N/I (voi N 1a dai lwong pham vi anh
huong). Trén biéu do, duong cong nét lién thé hién pham vi anh huang vudng goc véi
try bao vé va nét dut thé hién pham vi anh huang song song vai tru bao ve.
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Puong cong 1 thé hién pham vi anh huéng cia ving nguy hiém cao, duong
cong 2 thé hién pham vi anh huéng cia ving nguy hiém va duong cong 3 thé hién
pham vi anh huéng cua ving dy bao nguy hiém.
Ciing gidng nhu khi xac dinh ving nguy hiém tir tru bao vé, tai cac ving canh
cua khéi than ciing dugc xac dinh kich thudc ving anh huong nguy hiém nhu hinh
sau:

Ving di bao Vimg du béo

Vimg nguy hiém Ving nguy hiém 3?
-
- —_—— = =
Ving nguy Ving nguy
1 hiém cao hiém cao =
l ° l
90 | S
g
o 8’ A A B\/60°
Ving nguy Vimg nguy =]
, hiém cao hiém cao
G 1
Vimg nguy hiém Vimg nguy hiém

Ving dy bao

Ving dy bao

F! G G F
Hinh 1.13. So d6 xdc dinh kich thuéc viimg hanh hiedng dp liec twa tir phan canh khoi
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Chuong 2. Nghién ciru sy tap trung vng suit phia duéi tru than trong mot
truwomg hop cu thé

2.1 Cac thong s6 diu vao ciia bai toin
Bai toan lay diéu kién via 4C khu Lo Tri cia mé than Thong Nhat 1a diéu kién
tinh toan. Céc tham sb chinh cta bai toan nhu sau:

- Chiéu day trung binh cua via than: 3m;

- G6c dbc trung binh cua via than: 4°;

- Do sau tai vi tri tinh toan so véi mat dia hinh: 300m;

- Chiéu rong try than (a) dugc tinh toan trong cac trudng hop: 15m, 20m, 25m
va 30m (chiéu rong nay duoc liy trong ang véi thuc té san xuat tai mo);

2.2 Tinh toan xac dinh pham vi phan b6 &ng suit dwéi tru than
2.2.1 Phuwong phap ly thuyét

Dé tai lua chon phuong phap tinh toan cua vién nghién cru VNIMI (Lién Bang
Nga) dé tinh toan.

- Pham vi phan bé cua ving ap luc tya (1) duge xac dinh theo biéu d6 1.15
(chuong 1) véi diéu kién via day 3m va & d6 sau 3m la: | = 58m;

- Véi chiéu rong try than tuong tng 15m, 20m, 25m va 30m. Ty 1¢é gitta tham sb
chiéu rong try than (a) twong @ng vai chiéu rong caa vang ap luc tua (1) lan luot 1a: a/l
=0,26; 0,34, 0,43; 0,52.

Nhu vy, trén co s¢ caa biéu do 1.12 (chwong 1), pham vi phan bé ung suat (ap
luc twa) dudi tru than duoc tong hop trong bang sau.

Bdng 2.1. Bang téng hop théng sé tinh todn chiéu sdu phdn bé cia cdc viing dp lyc
twa dwoi tru than

Cac tham sd chiéu sdu phan ])6
Chiéu rong tru | Chiéu rong ving \ A cua vang ap luc tya (ng suat)
. Ty 1€ a/l
than (a), m ap luc tua (1), m
N/t | N2/t | g | N N2 NS,
m|m| m
15 58 0,26 09|17 | 3 |52 99 |174
20 58 0,34 |115| 24 | 3,7 | 67 | 139|215
25 58 0,43 15|27 | 41 | 87 | 157|238
30 58 0,52 17| 3 | 45|99 (174|261
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Chiéu rong tru than, m

Hinh 2.1. Biéu dé xdc dinh viing dp luc twa dwdi tru than twong iing véi cdc chiéu
o ~ rong try than khac nhau
Tur biéu do trén co thé thay rang, do sau phan bo caa vung ap luc tua tang khi
chiéu rong tru than tang. Vi goc ap luc & canh tru 1a 60° thi diéu nay dong nghia véi
viéc chiéu rong cua ving ap luc twa dudi tru than ciing ting twong (ng véi chiéu sau
phan bé caa no.

2.2.2 Phuong phap mé phéng s0 )

Deé tai lya chon phan mém k¥ thuat so Phase? cua hdng Rocscience cua Canada
dé thuc hién mo phong trang thai phan bd ¢ng suat dudi tru than. Phase2 1a chuong
trinh dugc xay dung trén co s& phuong phap phan tir hiru han (FEM - Finite Element
Method) dé phan tich (mg suat va bién dang cho cong trinh ngam, bd déc...v.v, duoc
thi cong trong khdi dat hodc d4. Phase2 c6 thé md hinh dugc nhidu loai dat d4 khac
nhau theo céc tiéu chuan bén Mohr-Coulomb hodc Hoek-Brown.

Duéi nén tang cua diéu kién via 4C nhu trinh bay tai muc 3.1, bén mo hinh 2D
khac nhau d3 dugc mo hinh Phase2 mé phong voi chiéu rong cua try than tuong ng
v6i cac truong hop: 20m, 25m va 30m. Tuy nhién, trong mo hinh nay, cac truong hop
ctia chiéu day via than 5m va 7m duoc bo sung. Tat ca cac md hinh sb nay déu st
dung chiéu rong 500m va chiéu cao 100 m. O dau cac méd hinh, mot tai trong thflng
dung (p = yH = 0,025 x 300 = 7,5 MPa) dugc ap dung dé md phong qua tai ciia cac 16p
da. Phuong phap mé hinh Mohr - Coulomb bang vat liéu nhya dan hoi véi quy tic
dong chay khong lién tuc dugc st dung.

Bang 2.2. Dac diém vt liéu sir dung trong mo hinh

AT A 12 . 2, | Gocndi | Do bénnén | Trong lugng
Loai da bo E/IGFI,I kéo Lucl\(/llls h ket ma sat don truc thé tich

(MPa) MPa) | o) | (MPa) (kg/m?)
Cat két 1,6 3,2 34 83,2 2780
Bot két 0,9 2.1 30 50,6 2550
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Sét ket 1,2 1,8 26 16,5 2250

Than 0,4 1,5 19 14,5 1450

Két qua md phong duge mé ta trong cac hinh sau:

Hinh 2.2. Phén bo ung sudt dudi tru than & via day 3m, tru than rong lan luot: a —
20m; b —25m; ¢ —30m
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Hinh 2.3. Phdn bo ung sudt dudi tru than & via day Sm, tru than rong lan luot: a —
20m; b —25m; ¢ — 30m

Hinh 2.4. Phén b6 ung sudt dwdi tru than & via day 7m, tru than rong lan luot: a —
20m; b —25m; ¢ —30m ) ,

Tur céc hinh 2.2, 2.3 va 2.4 ¢6 thé thay rang, pham vi phan b6 tng suat dudi tru
than c6 hinh qua tram (hinh béng dén). Pudng ddng mirc phan bé &ng suét c6 dang
cung va phat trién theo chiéu thang dimg va theo phuwong ngang. Cang & gan try than,
g suat cang Ién va nguoc lai né giam dan khi xa try than hon. Trong sy phu thugc
vao chiéu rong cua tru than, try than cang lén thi chiéu rong cia ving phan b tng
suat cang 16n. Try than hep hon c6 chiéu rong phan bd wng suat nho, dong thoi gia tri
{rng suat cling nho hon so vdi tru rong 3m.

Ciing tir cac biéu db trén, nhin chung pham vi phan b tng suat duéi try than
khong phu thudc nhiéu vao chiéu day cua via (chiéu cao tru).
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Két luin va kién nghi

Két luan:

Bang phuong phap nghién ciru phan tich tong quan, ké thira két qua da cé cua
cac cong trinh khoa hoc trong va ngoai nuéc, béo céo da tién hanh nghién ctiu su hinh
thanh va phat trién cua ving ¢ng suit phan b phia duéi tru than. Mot sé két qua thu
duoc gom:

1. Khai thac than ham 10 tai cac via nam gan nhau 1a nguyén nhan gay ra cac su
cb vé tut 16 than, d4 noc, 16 guong, bung nén va d6 10 khi thuc hién dao 16 va khai thac
cua via lan can. Thém vao dé, dic diém chira nude va luu lugng nude 1on chay vao mo
dan dén su truong nd dang ké cua than va da xung quanh duong 10, 1a nguyén nhan
dan dén nén bep 10.

2. Trén co sé kinh nghiém khai thac va nghién cau tai cdc mo ham 10 trén thé
gidi, hién tuong xuat hién nhitng anh huéng cé hai khi khai thac hai via & gan nhau
trong thoi gian vira qua tai Cong ty, dé tai da nghién ctru va dé xuat giai phap xac dinh
vung anh huong nguy hiém ciia &p luc tua tir try bao vé va phan canh cua khoi than khi
khai théc cac via lién ké 1am co s dé bd tri cac cong trinh duong 10, 16 cho trong viing
dam bao an toan.

3. Trén co s& cac nguyén nhan gay mat 6n dinh cua duong 10 tai cac mo than
trong thoi gian qua, bao cdo dé xuat huéng nghién ciu tiép theo dé nang cao su on
dinh duong 10 theo so dd cdng nghé cot dai theo phuong theo giai phap khong dé lai
try bao vé dong thoi két hop giai phap khoan né min cat da vach tién truéc phia 10 doc
via dé tao mit phang khe niit ngan chan sy lan truyen imng suat tir khong gia khai thac
10 chg. Buong 10 trong giai phap nay duoc chdng gitr bang vi chéng neo cét thép két
hop voi neo cap dai dé gia cudng khoi da. bay la giai phap dang mang lai hi¢u qua cao
khi (g dung tai cac mo ham 16 Trung Quac.

Kién nghi:

Dé tang cuong sy on dinh va bao vé cac dudng 10 doc via trong qué trinh khai
thac ham 10, giam thiéu chi phi stra chira thi van dé xac dinh pham vi ving ting cuong
ang suat (ving ap luc tya) phia dudi cac tru than bi bo lai trong khdng gian khai thac
la rit quan trong. Boi vi, nhu d3 phan tich trong ndi dung bao cao, su ton tai cua tru
than ¢ trong khong gian d khai thac khong nhiing lam tang ton that than ma tiém an
nguy co cua sy tap trung ¢ng suat trong khu vuc moé. Pac biét, van dé nay lién quan
dén su 6n dinh cua duong 10 va qué trinh khai thac cua céc via than bén dudi. Do do,
kién nghi van dé nay duogc cac nha khoa hoc nganh mé quan tam nghién ciru nhiéu hon
dé tim kiém giai phap tot nhat ap dung vao thyc té san xuat, nang cao muc do an toan
va hiéu qua khai thac mo.
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