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Hién nay, tai cdc mé than ham 16 vimg Quang Ninh chiea ¢é sw thong nhdt trong viéc xdc dinh kich
thuée tru than bao vé 16 chudn bi trong hé thong khai thac cét dai theo phirong. Diéu nay da gady kho
khan khong nhé cho san xudt ciia cac don vi, cling nhu cong tdc quan 1y ky thudt cia Tap doan; dac biét
la s han ché vé co so khoa hoc, hanh lang phdp ly trueée co quan quan Iy Nha nwée lién quan. Dé gidi
quyét van dé néu trén, nhom tac gid nghién ciru tong quan cac phu“ang phap tinh toan kich thuoc tru
than bdo vé tai cic mede cé nén cong nghiép than tién tién trén thé gidi, trén co sé do, lwa chon phirong
phdp tinh toan phit hop véi diéu kién cac mo than ham 1o ciia TKV,

1. P4t van dé

Hién nay, phan I&n san lwong than khai thac
ham 10 tai cac don vi thuéc Tap doan Cong nghiép
Than - Khoang san Viét Nam (TKV) tir cac 16 chg
ap dung hé théng khai thac cot dai theo phwong
(chiém khoang 84% tdng san lwong khai thac ham
|6 nam 2021) [1]. Trong hé théng khai thac khai
thac nay, dé duy tri 16 doc via van tai cia phan
tang trén 1am 16 doc via théng gié cho 16 che phan
tang dudi, qua trinh khai thac doc theo phuong
sé& dé lai mot dai than giap 10 van tai lam tru bdo
vé (hinh 1a). Viéc xac dinh kich thuwdc try bao vé
tdi wu 1a van dé hét strc quan trong trong thuc té
san xuat. Néu chiéu rong tru than bao vé Ién qua
mtrc can thiét, ddng nghia véi viéc ty 1é than dé lai
vinh vién trong cac tru bao vé tang cao, gay lang
phi tai nguyén. Mat khac, néu chiéu rong tru than
bao vé nhd hodc khéng dap rng duoc yéu cau vé
tai trong chéng d&, ho&c sé lam tang chi phi chéng
xén va duy tri bdo vé cac dwdng 16 chuan bi. Tuy
nhién, cho dén nay, chwa cé sy théng nhat trong
tinh toan, xac dinh kich thwéc tru than bao vé 16
chuén bi phi hop v&i diéu kién dia chat ky thuat
mé cua tirng khu vye. Kich thwéc tru than bao
vé theo hwéng dbc tai cac mé than ham 16 ving
Quang Ninh thuwdng dwgc chon theo kinh nghiém
tr 12 + 20m & tat ca cac do sau khai thac [2]. Diéu
nay da gay kho khan khéng nhé cho san xuét cla
cac don vi, cling nhw cong tac quan ly ky thuat cda
Tap doan; dac biét la sw han ché vé co s& khoa
hoc, hanh lang phap ly trvéc co quan quan ly Nha

nwéce lién quan. Do do, can thiét nghién ciu tong
quan cac phwong phap tinh toan try than bao vé
cac dwong 16 chuan bi tai cac nwédc co6 nén cong
nghiép than tién tién trén thé gidi, trén co sé& do,
xem xét lia chon phwong phap tinh toan pha hop
vGi diéu kién cac mé than ham 1o ctia TKV.

2. Téng quan cac phwong phap tinh toan,
xac dinh kich thwéc tru than bao vé 16 chuén bi

2.1. Trong nwéc

Tai Viét Nam, kich thwéc tru than bao vé trong
cac dy an mo cta TKV dang dwoc tinh toan, xac
dinh theo cong thirc cia GS. Protodiakonov [3].
Chi tiét thé hién trong cong thirc (1) dwéi day.
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Trong do:

L,- Chiéu dai theo huwéng dbc cua 16 cho, m;

a - Géc déc cla via, do;

H - Chiéu sau khai thac trung binh, m;

f - Hé sb kién cb cla da vach theo thang chia
ctia Protodiakonov;

o - Hé sb ké dén do bén cla than va da tru.

Theo cbdng thie (1), chiéu rong tru than bao vé
phu thudc truc tiép va ty & thuan véi chidu sau
khai thac, nghia 1a chiéu sau khai thac cang téng,
chiéu réng tru than bao vé 16 chuén bi dé lai cang
I&n. Vi duy, trong diéu kién cac yéu té nhw chiéu
dai theo huo’ng déc 16 cho (trung binh L, =100 +
120m) goéc doc 16 cho (trung binh a = 15 20°),
hé sb kién cb cia da vach f va hé sb ké dén do

L, >
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Bang 1. Chiéu réng tru than bdo vé tai cac md than hdm 16 ving Quéng Ninh

Mive ‘ Chiéu Mibe ‘ Chiéu
~ Tén . | Chieu | Géc | rong Tén . | Chieu | Géc | rong
Tén N khai N 2 n . N khai N 2
Stt mé via thac day | doc, tru Stt [ Téen mé | via thac day |doc, | tru
than m ’ |via,m| do than, than m * |via,m| doé | than,
m m
X +50 2 19 21 Via -170 8.8 7 17
Via 10
] Mao +220 | 1.69 | 31 14 11.1 -150 9.6 10 12
Khé | vi -2 1. 2 2 . 2 4. 12 1
a9 | -20 5 | 29 3 | 7 |HaLlam | Via 10 —229 > 6
Via8 | -130 14 | 25 22 -20 5.9 8 20
Via8 | +40 28 | 26 18 X -180 15 15 19
Vang - Via7
2 | Danp |Via7 | +50 24 | 25 17 -200 18 30 21
Via6 | -170 | 2.8 17 21 Via 10 +20 3 45 21
|
vi -180 | 2.03 | 19 16 -20 23 | 47 15
1a
170 | 2.98 | 10 20 A 1 via -20 23 | 28 18
14.4 8 |UbngB
30 | 211 | 4 | 21 95 843) [ 460 | 14 | 27 | 11
3 Khe 142 | -200 | 3.0 4 10 ] +30 229 | 20 16
Cham Via 5A
) 470 | 7.75 | 15 17 -70 217 | 24 16
Via ™50 | 646 | 11 25 R 100 | 1.46 | 34 12
14.5 Via 15
120 | 6.24 | 6 20 180 | 1.34 | 27 15
] +50 2 5 15 Quang |, . 140 | 423 | 24 11
Via 8 9 Via 14
! +80 | 25 | 30 | 12 hanh | ' 80 | 23 | 35 | 18
+70 58 | 30 12 Via 13 -160 25 | 25 11
|
4 ’,:'AZT Via7 | +30 | 512 | 28 | 17 50 | 26 | 33 | 16
30 | 512 | 25 22 -200 2.7 19 20
Via 9 +50 | 235 | 3 11 Via8 | -150 15 | 30 17
+80 | 2.2 15 16 10 | Meng -240 2.3 18 23
Via 11 100 | 443 | 5 10 Duwong -120 5.8 15 19
1a
5 NG 470 | 447 | 12 1 Via7 | -160 36 15 16
Béo X 220 | 7.71 | 13 15 -80 7 17 10
Via 10
140 | 47 | 25 14 ) Via 6D -40 22 28 17
O |
i 50 | 667 | 30 | 17 | 11| 'hong 0 | 97 | 21| 1
Via 14 Nhat -
+20 2 31 13 ViasC| -70 11 20 17
-30 4.2 11 10 Via11 | -150 36 | 25 12
6 | PYON9 | \iq 13 12| Ha 1V
Huy +20 | 334 | 8 10 Long |Via10| -270 6 21 16
+30 27 10 15 Via11 | -110 3 25 13
Via 12 13 | Hon Gai [——2
-40 2 12 15 Via10| -20 3 33 12

bén cla than o khoéng ddi, chiéu réng tru than bao
vé 16 chudn bi theo tinh toan sé phai Ién hon 20m
véi chiéu sau khai thac nhuw hién nay tai cac mé
ham 16 ctia TKV Ia 300m va I&n hon 35m khi chiéu
sau khai thac theo ké hoach ctia cac mé trong thoi
gian t&i la 750m so v&i bé mét dia hinh. Nhw vay,
lwong than tén that phai dé lai trong cac tru bao vé
|6 chuan bi 1a rat Ion va tang nhanh khi dién khai
thac ngay cang xudng sau. Diéu dé cho thay, viéc

ap dung cbéng thrc (1) trong tinh toan, lya chon
kich thwéc tru bdo vé la chwa thye sw hop ly.

Qua khao sat, danh gia so bd tai 13 mé than
ham 16 ving Quang Ninh cho thay, kich thuéc tru
than bao vé 16 chuan bi hadu hét dwoc lwa chon
theo kinh nghiém tr 10 + 25m. Chi tiét xem tai
bang 1.

Tuy nhién, trong nhiéu trwdng hop két qua
lwa chon chwa phu hop véi didu kién thuc té. Cu
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thé, tai mot s6 md nhw Tan Lap, Coéng ty than Ha
Long, tru than cé kich thwéc 12m tai dd sau khai
thac -150m da dam bao yéu ciu bao vé 16 doc
via. Nguwoc lai, qua trinh dao 16 chuan bj va khai
thac tai khu giéng Vang Danh, Céng ty than Vang
Danh, tru than bdo vé 16 doc via da cé kich thwéce
lén toi 21m tai d6 sau khai thac -175m van chwa
dap (rng yéu cau bao vé, 16 bi nén lun phai chéng
xén nhiéu méi dam bao yéu cau s dung lai cho
16 cho ké tiép, 1am tang chi phi va gay anh huwéng
khoéng nhé dén tién d6 san xuat. Tai mé Khe Cham
I, & d0 sau khai thac -200m dé lai tru bao vé co
chiéu réng trung binh 10m van dam bao yéu cau
chdng gilr. Diéu nay dat ra van dé, can xem xét
nghién ctru téng hop nhiéu yéu td khac trong viéc
tinh toan xac dinh kich thwéc tru than bao vé 10
chuén bj trong tirng diéu kién mé cu thé.

2.2. Trén thé gi6i

Tai cac nudc trén thé gi¢i nhuw My, Uc, Ba
Lan, Nga, Trung Quéc... tir lau d& nghién ctru xay
dwng va ban hanh cac huéng dan tinh toan, xac
dinh kich thwéc tru than bao vé cac dwdng 16 doc
via trong hé théng khai thac cot dai theo phwong
tai cac moé ham 16 [4, 5, 6, 7, 8]. Theo do, chiéu
rong tru bao vé dwoc tinh toan thiét ké khong chi
phu thudc hoan toan vao chiéu sau khai thac ma
con trén co s& xem xét nhiéu yéu td khac nhw tai
trong dat da lén tru than, cwdng dd khang nén cla
da vach, da tru va than, buéc gay thuwdng ky cla
da vach, chiéu day via... Thuc té cho thay, cac
phwong phap xac dinh chiéu rong tru bao vé da
dwa ra két qua tinh toan twong ddi chinh xac, gitp
giam tén that tai nguyén than va ddm bao an toan
trong qua trinh khai thac.

Viéc lwa chon chiéu rong tru than phu thudc

i S i R Nt S N

kh /// Z__

Hwéng

khai thac

4 —

1 I T T T T T
a) So dé HTKT cét dai theo phuong

chd yéu vao déc diém didu kién dia chat k§ thuat
mé cua tirng khu vire cu thé hodc loai vi chéng st
dung tai cac dwdng 10 doc via hoac kinh nghiém
khai thac mé tai qudc gia d6. Vi du, chiéu rong
tru than bdo vé cac dwong |6 doc via cla céac 1o
cho dai, chéng gilr hoan toan béng vi neo tai Anh
thwong dwoc 14y tir 20 , 140m, tai Uc tlr 24 , 55m,
tai My tr 10 , 135m [6]. Thuc t& cho thay, chiéu
rong tru than bdo vé cac dwong 16 doc via duwoc
chdng gitr hoan toan bang vi neo sé ty |é thuan voi
chiéu sau khai thac (hinh 1b). Déi v&i cac dwdng
16 doc via chdng gilr béng vi thép, tai Trung Quéc
chiéu rong tru than thworng dwoc 14y tir 3 - 4m ddi
véi via than cé dd bén tir trung binh tré 1én hay tir
4 - 5m dbi vé&i via than cé do bén nhd; tai Dirc tir 2
- 5m; hodc tai Ba Lan dwoc chon téi thiéu khodng
5m [6]

Téng quan kinh ngh|em trén thé gidi cho thay,
hién nay cé rat nhiéu phwong phap khac nhau
lién quan dén viéc tinh toan xac dinh kich thuwéc
tru than bao vé. Truwéc day, tai Anh chiéu rong tru
than tinh toan theo kinh nghiém chi phu thuéc vao
chiéu sau khai thac [6] nhw tai cong thirc (2):

W=0,1H+15(m) (2)

Trong do,

W - chiéu réng tru than bao vé;

H - Chiéu sau khai thac.

Hay tai Trung Quéc [7], dua thém yéu té do
bén cua tru va chiéu day via than vao tinh toan
chiéu rong tru than bdo vé nhw tai cong thire (3)
va hinh 2.

H(2,5+0,6M)
5, = [FH22+0.6M) = g
T 3)

Trong do:

140
120 4
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Chiéu rjng tru than, m
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T v T :
0 200 400 €00 800 1000 1.200
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b) Méi quan hé gitra chiéu séu khai théc va chiéu
réng tru than

Hinh 1. Kich thuwérc tru than bdo vé trong HTKT cét dai theo phuong [6]
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S, - chiéu réng tru than bao vé;
H chiéu sau cta dwdng 16 chuén bi, m;
M - chiéu day cua via than, m;

f - d6 bén cia try than, = 0,110

R, - cwong do khang nén cua khi than nguyén
(dwo’c xac dinh bang thi nghiém nén trén mau than
nguyén), MPa.

Hinh 2. Kich thwéc tru than bao vé tai cac mo
héam 16 Trung Quéc [6]

Tai Ba Lan [8], chiéu rong tru than bao vé gilra
hai dwong 10 chuan bj (hinh 3) dwoc xac dinh trén
co s& hé sb an toan n (tiéng Anh: Stability Factor
hay SF) theo cdng thirc (4):

b =2b,n = 0,33n /ﬂ;" 4)

Trong do:

n - hé sb an toan, dwoc lay gia tri tr 1,5 + 2,0;
H - chiéu sau cla dwong 10 chuén bj, m;

g - trong lwong thé tich ctia dat da, MN/m?;

a - 1/2 chiéu réng dwong 10 chuén bj, m;

f - d0 bén cua tru than.

2a bb;‘l | b 2a

Hinh 3. Kich thwée tru than bao vé tai cac moé
ham Io Ba Lan [8]

Nhirng ndm gan day, nhiéu nha khoa hoc tai
My, Uc, Nam Phi, Ba Lan, Nga... da dwa ra nhirng
cbng trinh nghién ctu tinh toan hé sé an toan SF
nham nang cao sw chinh xac trong viéc xac dinh
chiéu rong tru than téi wu, nhw thé hién tai cong
thire (5):

SF = (5)

v

0:

Trong

P, - Kha nang chju tai cta tru than hay do bén
cla try;

P, - Tai trong cua khéi dat da [én tru than.

Cac nha khoa hoc da co gang nghién ctru tim
ra gia tri phu hop cla hé sb SF dam bao tru than
lam viéc &n dinh trong thwc té khai thac. Bién hinh
la cac quan sat dwoc thwe hién trong nhiéu ndm
b&i Salamon&Munro (1967) déi v&i 125 try than &
cac do sau khac nhau, trong dé chi co 27 tru than
sap db, da chi ra rang ddi véi hé sb an toan SF 3
1,6 c4c tru than twong ddi 6n dinh, thé hién qua sé
lwong I&n céac tru than khong bi sap dé (ty 1& 18i 1a
27/125, khoang 21%). Nam 1991, Sroka tiép tuc
nghién ctru va cho thay réng véi SF = 1,6, ty 1é tru
than bi pha hay 1a 0,0015. Két qua ndi trén dwoc
khang dinh b&i Wagner va Maddena (1984) da
phan tich 1,2 triéu try than, trong dé chi cé 4.000
tru than bi pha hay. Ngoai ra, qua trinh khai thac
thuc té cho thay, cac tru than 6n dinh khi c6 hé sé
an toan SF = 1,5 , 1,8 tai cac mé ham 16 clia My,
Nam Phi va Uc [10, 11]; hodc tir 1,5 + 2,0 tai Nga
va Ba Lan [8].

Tbng quan cac phwong phap tinh toan xac dinh
hé sé an toan SF dwoc trinh bay chi tiét sau day:

2.2.1. Xac dinh tai trong lén try than (P )

Thuc té cho thay, viéc xac dinh chinh xac cac
rng suét lwc tac dung Ién tru than doi hoi rat phtrc
tap, phu thudc vao nhiéu yéu té nhw (i) &rng suét
nguyén sinh cta khéi da, (i) nhirtng thay ddi vé
(rng suéat gay ra béi hoat ddng khai thac, (iii) kién
tao, (iv) hinh dang va sw bé tri clia cac tru than, (v)
ty 1é gilra dién tich cua cac try than voi khong gian
khai thac, va (vi) 6 &m cla da... C6 thé thay rang,
khong thé dwa vao ddng thoi tat ca cac yeu td noi
trén trong tinh toan, do dé nguwoi ta chi yéu xay
dwng phwong phap tinh toan gia tri tai trong Ién tru
than (P ) theo (iv, v) va chiéu sau khai thac. Cac
nghién clru da chi ra rang, déi véi mdi hinh dang
tru than khac nhau, tai trong tac dung lén tru than
ciing khac nhau twong (rng. Ddi véi cac tru than
bao vé dang dai trong hé théng khai thac cot
dai theo phwong, tai trong Ién tru than dwoc xac
dinh theo cbng thire (6) [10].

R=H-y-(1+i) 6)
w

Trong dé: w - Chiéu rong tru than, m; d - chiéu
rong dwong 16 doc via, m; H - d6 sau khai thac, m;
g - trong lwong thé tich trung binh ctia cac tang
dat da, kg/m?.
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Theo [5], mdc du pham vi cac tAng dat da tac
dung lén tru than c6 hinh dang va thé tich khac
nhau, song tai trong tac dong (P, ) cé thé dwoc tinh
toan theo cong thie (7) (hinh 4):

P =0,5yH(2B, +a+ L, +Htgw) (7)

Trong do:

g - dung trong trung binh clia cac tang dat da,
tAn/ms3;

a - chiéu rong duwdng 16 doc via, m;

w - goc nghiéng sap dd cutia vung bién dang,
dich chuyén bén trén tru than;

H - chiéu sau ctia dwong 16 doc via, m;

L, - Budc gay thuwong ky cua da vach co ban,
m. Theo gia thuyét ap lwc mé dam céngxon, buwéc
pha hoa thwong ky cia da vach co ban xac dinh
theo cbng thire [12]:

L=h, |—2 @
o 6(q+7cbhcb) ©

h, - chiéu day cua da vach co ban, m;

s, - rng suéat udn clia da vach co ban, KG/cmz;

q - tai trong clia da vach co ban, T/m?;

g,, - trong luong thé tich ciia da vach co ban,
tan/m?

2.2.2. Phuong phap xac dinh kha nang chiju tai
cua tru than (P,)

Yéu t6 co ban thir hai cGa hé sb an toan SF
can xac dinh la kha nang chiu tai cta try than hay
do bén cla tru (P,)- Phuong phap xac dinh d6 bén
cua try than P, trong hé thong khai thac cot dai
theo phuwong tuo’ng tw nhw déi véi cac hé thdng
khai thac bubng-cot. D6 bén cla tru than phu
thudc vao ba yéu tb chinh gém: kich thwéc cla try
(chiéu réng, chiéu cao), hinh dang va tinh chét cia

70 / 7

a) Mat cat theo huéng déc

than. Hién nay c6 3 loai cong thirc dwoc xay dwng
dé xac dinh do bén cua tru than, cu thé:

- Cong thirc LSEF (xay dwng bang cac ham
tuyén tinh - Linear Shape Effect Formula);

- Cong thire PSEF (xay dwng bang cac ham sb
mi - Power Shape Effect Formula);

- Cong thirc SEF (xay dwng béng hé s anh
hwéng - Size Effect Formula).

Cong thirc LSEF gia dinh rang cac tru than voi
méi ty |& chiéu réng w/chiéu cao h sé c6 cac gia tri
dd bén khac nhau va khéng phu thudc vao thé tich
ctia try than, nhw thé hién tai cong thire chung (9):

P =c, -(A+B%J )

Trong do:

s, cwong do khang nén cla than (gia tri nay
duo’c xac dinh b&i nhiéu tac gia tay thudc vao kich
thwdc va hinh dang cia mau than thé nghiém);

A, B - hdng sb khong th& nguyén. Gi tri ciia A
va B theo mot sé nghién clru xem tai bang 2.

Cong thirc PSEF gia dinh réng, dd bén cua tru
than phu thudc chl yéu vao can bac hai cla ty sé
gitra chiéu rong va chiéu cao (w/h) va theo cong
thire (10):

_((10

i Cbng thirc SEF cho ré‘ng murc do tang clia do
bén tru phu thudc vao chieu cao.

)

b=k

Trong d6: a, b - hdng sb khéng thir nguyén,

b) Mét cat theo phuong
Hinh 4. Xac dinh tai trong Ién tru than theo phwong phap cta Nga [5]
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Bang 2. Téng hop céc gié tri hé s trong céng thirc LSEF theo cac cong trinh nghién ctru [10]

TT Tén tac gia A B w/h
1 | Bunting (1911) 0,700 0,300 0,5+1,0
2 | Satustowicz (1961) 0,750 0,250 -
3 | Obert & Duvall (1967) 0,778 0,222 0,5+2,0
4 | Bieniawski (1968) 0,556 0,444 1,0 + 3,1
5 |Van Heerden (1974) 0,704 0,296 1,1+34
6 | Bieniawski (1975) 0,640 0,360 1,0+ 3,1
7 |Wang (1977) 0,780 0,220 <8,0
8 | Sorenson & Pariseau (1978) 0,693 0,307 0,5+2,0
9 | Belesky (1980) 0,640 0,360 >5,0
Bang 3. Téng hop cac gié tri hé sé trong céng thirc SEF theo céac cong trinh nghién ctru [10]
TT Tén tac gia o B
1 |Zern (1926) 0,50 0,50
2 | Greenwald et al. (1939) 0,50 0,83
3 | Steart (1954) 0,50 1,00
4 | Morrisom, Cortell & Rice (1956) 0,50 0,50
5 |Holland & Gaddy (1962) 0,50 1,00
6 | Salamon & Munro (1967) 0,46 0,66
7 | Bieniawski (1968) 0,16 0,55
8 |Hedley & Grant (1972) 0,50 0,75
9 | Sheorey et al. (1987) (danh cho céac tru nhd) 0,50 0,86

dwoc xac dinh theo cac diéu kién khai thac va
dia chat cu thé; k - cwong do khang nén clia than
(mau lap phuwong cé chiéu dai moi canh 0,3m).

Tbng hop cac gia tri ctia hé sb a, b theo mot sb
cac cong trinh nghién ctru dwoc thé hién tai bang
3. Can lwu y réng céac gia tri a va B dwoc wéc tinh
cho kich thuéc tru tinh bang feet, ap lwc tinh bang
pound trén inch vuéng.

Trén co s& cac nghién ctu ly thuyét va thuc
nghiém, trén thé gi¢i da dwa ra dwoc rat nhiéu
cong thirc tinh toan try than bao vé theo cac kiéu
cbng thirc ndi trén phu hop véi tieng diéu kién dia
chét k§ thuat mé cu thé, nhw téng hop tai bang 4.

Tai My, dé bén cda tru than dwoc tinh theo
phwong phép ALPS (tiéng Anh: Analysis of
Longwall Pillar Stability) [14]. Trong phwong phap
nay dd bén cla khdi than, duwgc xac dinh theo
cong thire thire nghiém cla Bieniawski (1975):

P =S1(0,64+O,36%) (12)
S, -do bén cla than dwoc tinh trung binh trén

co s@ thi nghiém cac mau (psi)
Phwong phap nay da va dang dwoc ap dung

réng rai tai cac mé than ctia My va Uc [6]. Tai Ba
Lan, viéc thiét ké cac tru than bao vé cling st dung
phwong phap cla Salustowicza dwa trén cong
thirc cta Bieniawski [6]. Tai Nam Phi - mgt trong
nhirtng nwéc dan dau thé gioi vé cong tac nghién
ctru thiét ké tru than bao vé - si dung cong thirc
clia Salamon va Munro ndm 1967 v&i hé sé SF =
1,3 + 1,9, trung binh 1,6 [10].

3. Dé xuat phwong phap tinh toan, xac dinh
kich thwée tru than bao vé 16 chuan bj cho cac
mé ham 16 viing Quang Ninh

Két qua tbng quan trén thé gi&i cho thay, hién
nay c6 rat nhiéu phwong phap tinh toan kich thuéc
cac tru than bao vé 16 chuén bi khac nhau. Két qua
da xay dwng dugc cac cdng thire thwe nghiém phu
hop voéi tirng diéu kién mé cu thé. Twu chung lai,
viéc xac dinh kich thwdre tru than bao vé khdng chi
dwa trén mot sb yéu td nhw chiéu sau khai thac, d6
clrng cua than nhw trong cong thire (1) (2) va (3),
ma con phai xem xét tong hop nhiéu yéu té khéac,
bang cach str dung hé so6 an toan SF. Thuc té ap
dung cho théy, viéc tinh toan, lwa chon kich thwéc
tru than bao vé dwa trén hé s6 SF da giup tang dé
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Bang 4. Téng hop cac cong thirc tinh toén dé bén tru trén thé gici [13]

Zern Edward Nathan (1928)

Greenwald (1941)

Salamon and Munro (1967)
dung cho Nam Phi

C,=0, 67k\/—

0,83
P

C, = kg h*w’

C_1a dd bén cua tru, C,lado bén
cua than, w, chiéu rong tru, h,
chiéu cao tru

C la dé ben cta tru, k l1a do
ben cla mau than, w, chiéu
rong tru, h_ chiéu cao tru

Kgy = 7,176
kPa, w, chiéu réng tru, h_ chiéu
cao try a = -0,66, p = 0,46

Cp |4 d6 bén cua tru,k

D6 bén cuia khdi than dwoc
tinh cho mot don vi thé tich cla

k dwoc tinh toan cho mau than
kich thwéc 30cm

mau than

Obert and Duvall (1967)

Bieniawski (1975)

Logie and Matheson (1982)

C =C, [0,778 +0,222 [ﬁﬂ
i
P

w
C, =k, [0, 64+0,36[h—pﬂ
P

" 1,4
=k, {o, 64+ 0,34[/1—"}]
P

Cp la cwdng do khang nén, C10~
la cwdng do khang nén clia mau

than véity lé — =1, d la dwong

kinh cGia mau, h 1a chiéu cao mau

C,lado bén cla try

kBJé cwong dd khang nén cla
mau than hinh l1ap phwong
v&i cac canh 30cm (MPa) w,
chiéu réng try, h_ chiéu cao tru

C, la cwong do khang nén, k; 1a
he sb6 cuong dod khang nén, w,
chiéu réng tru, h chiéu cao tru

MAu than nén
phuwong v&i cac canh 30cm

la hinh lap

Mark-Bieniawski (1997)

Sheorey (1992)

C,=5 [0,64+(0,54

™ 0,18 ",
, hi,

w
C =O,27o-ch°’36+(i+1) L1
’ » {250 )\ h,

C, la do bén cla tru than, S, do bén cla than
nguyén khi, w, chiéu rong try, h chiéu cao try, L
chiéu dai theo phU’O’I"Ig cua try

Cp |4 @6 bén cla tru than, H - dd sau khai thac cta
via than, c_do bén cla than, w, chiéu réng tru, h
chiéu cao tru

chinh xac, do d6, ngay cang dugc ap dung phd
bién tai cac mé than ham 16 trén thé gidi.

Trén co s& két qua téng quan va phan tich néu
trén, nhom tac gia dé xuat phuo’ng phap xac dinh
kich thwéc tru than bdo vé 16 chuén bi cho cac mo
ham 16 vung Quéang Ninh st dung hé sé an toan
SF theo cbng thire (13) va trinh tw cac bwoc tinh
toan nhw sau:

SF — Ptr

L

Bwéc 1: Xac dinh tai trong tac dung lén truy

than bao vé (P ) dwoe tinh toan va xac dinh theo
cong thire s6 (7).

Bwéc 2: Xac dinh d6 bén cla tru than bao

vé (P,) dwa trén cong thic thyc ngh|em cua

Bieniawski dang dwoc ap dung twong dbi réng réi

21,6 (13)

tai cac nuwéc:

P, =an(0,64+0,363) (14)

Trong do: s, cwong do khang nén cula than
duwoc xac dinh bang thi nghiém nén ddi véi mau
than hinh 1ap phwong kich thwéc mdi canh 30cm.

Bwéc 3: Trén co s& cac cong thire (13), (7),
(8) va (14) sé tinh toan va lwa chon dwoc chiéu
rong hop ly cda tru than bao vé 16 doc via.

Vi du, tinh toan xac dinh kich thwéc tru than
bao vé 16 chuan bj tai m6t mé ham 16 ving Quéng
Ninh v&i cac théng sb dau vao nhuw sau: chiéu
rong dwong 16 doc via 3,0m tai d6 sau khai thac
300m. Via than c6 chiéu day trung binh 2,2m, géc
déc via 10°. Vach truc tiép |a bot két ¢ chiéu day
9,0m, trong lwong thé tich 2,6T/m3. Vach co ban
la cat két c6 chiéu day 25m, trong lwong thé tich
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Bang 5. Két qua tinh toén xac dinh chiéu réng tru than béo vé

. A . Két qua Céng thirc
TT Noi dung Ky hiéu DPon vi tinh toan 4p dung
| | Taitrong tac dung Ién tru than P, tan 38.559,6 (7)
1 Irong Luo’r)g thé tich trung binh cua cac 0 tAn/m? 23
tang dat da
2 | Chiéu rong dwong 16 doc via a m 3
3 By’oc gay thuwdong ky cua da vach co L m 15 8)
ban °
Goc nghiéng sap d6 cla vung bién .
4 dang, dich chuyén bén trén tru than : do 12
5 | Chiéu sau cta dwdng |6 doc via H m 300
Il |Pé bén cua tru than N tan 61.890,91 (14)
1 | Chiéu cao tru than bao vé h m 2,2
2 | Cwong do khang nén cla than 0 tan/m? 20.000
- |Hé sé an toan SF > 1,60 (13)
- | Chiéu réng tru than bao vé w m >15

2,8T/m?, cworng d6 khang uén 290KG/cm2. Cudng
dd khang nén cua than dwgc xac dinh trong phong
thi nghiém s_= 2000 kg/cm?. Trong lwong thé tich
trung binh cla cac tang dat da 2,3T/m3.

V6&i cac thong sé dau vao néu trén, theo
phuwong phap tinh toan dé& xuét cé thé xac dinh
dwoc chidu rong tru than bdo vé cac dwong 10
chuén bi yéu cau *15m sé& dam bao hé sbé an toan
SF 2 1,6. Két qua tinh toan chi tiét dwoc thé hién
chi tiét tai bang 5.

4. Két luan va kién nghi

Viéc xac dinh kich thudc try bao vé téi wu cia
cac duong 16 chuan bi trong hé théng khai thac
cot dai theo phwong 1a van dé hét sirc quan trong
trong thwc té san xuét, dac biét trong xu thé cac
md ham 16 ngay cang khai thac xuéng sau va di xa
nhw hién nay. Tai cac nwéc cé nén cong nghiép
khai thac than phat trién trén thé gi¢i nhu My, Uc,
Ba Lan, Trung Quéc... tir lau da quan tam nghién
clru va dua ra cac két qua tinh toan twong déi
chinh xac chiéu rong tru than bdo vé cac dwdng
|6 chuan bi. Trén co s& tbng quan kinh nghiém
ap dung tai cac nwdc, nhém tac gia da dé xuat
phwong phap tinh toan xac dinh kich thwéc tru
than bao vé cho cac don vi san xuat than ham
16 cGia TKV, nham tan thu tbi da tai nguyén, cling

nhw gidm khdi lwgng chdng xén va duy tri bao vé
cac duwong 16 chuan bi, gép phan nang cao hiéu
qua kinh té cta cac dw an dau tw khai thac mé.
Dé c6 thé xay dwng cac cong thirc tinh toan kich
thwéc tru than bao vé 16 chuan bi phu hop cho
diéu kién mé cu thé, trwdc hét can tién hanh xac
dinh cwéng dd khang nén cac mau than t cac tru
bao vé trong phong thi nghiém, ddng thoi xac dinh
tinh chéat co ly da cla cac tAng dat da bén trén via
than, cling nhw d&c diém dia chat k§ thuat mé khu
vire ap dung.
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Overview study of the coal pillar size calculating methods in preparation tunnels

Dr. Duong Duc Hai, Dr. Nguyen Ngoc Giang, Eng. Nguyen Nam Khanh
Vinacomin-Institute of Mining Science and Technology

Abstract:

Currently, in the underground coal mines in Quang Ninh, there is no consensus in determining the
size of coal pillars to protect the preparation tunnel in the long column mining system. This has caused
significant difficulties for the production of the units, as well as the technical management of Vinacomin;
especially the restrictions on scientific basis and legal corridors of the relevant State management
agencies. 1o solve the above problem, the authors reviewed the protection coal pillar calculating
methods in countries with advanced coal indusiries in the world, on that basis, the suitable calculation
methods are selected in the conditions of underground coal mines of Vinacomin.
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