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KH TRAI DAT & MO

NGHIEN cUU pf XUAT DIEU KIEN TiNH TOAN VA AP DUNG
PHUONG AN BO TRi BUGNG L0 DOC VIA DUGI TRU BAO VE KHI
KHAI THAC CAC ViA THAN GAN NHAU

TOM TAT

Vi Birc Quyét*, Vi Ngoc Thuan
Trweong Dai hoc Céng nghiép Quang Ninh
* Email: quyetuvu1980@gmail.com

Khi khai thac céc via than gan nhau ma via than & trén khi khai théc c6 lwu lai tru bo vé sé gay ra sw
tap trung (g suét khéng chi & trong tru bdo vé ma con cé & dudi né, tng suét phan bé & dudi tru bdo vé
khéng déng déu. Phia dudi tru bdo vé la ving tmg suét cao, néu bé tri duong 16 & trong viing nay, duong
16 sé bi bién dang va pha huy rat manh, rat khé duy tri én dinh. Ngoai ra, khi khai théc via than phia trén
cdng lam mét di tinh nguyén ven cua Iop da tru, dac biét la khu virc ngay sat phia duwdi tru bao vé voi mot
do sau nhét dinh khién cho viéc lwa chon loai hinh két cdu chéng giik duong 16 doc via & dudi né tré 1én
phtrc tap. Bai béo trén co sé phan tich sw hinh thanh va quy luat phan bé tmg suét duéi tru bao vé, ttr dé
phén tich dua ra diéu kién &p dung va cong thikc tinh toén hop ly cho ttrng phuong én bé tri duong 16 doc

via du6i tru béo vé khi khai thac cac via gan nhau.

T khoa: vj tri hop ly cta duong Io; duong 10 doc via dwéi tru bdo vé; dudng 10 doc via trong via than

gan nhau.

1. GIOI THIEU

Hién chwa cé mét tiéu chi cu thé nao dé danh
gia hai via than dwoc goi 1a gan nhau, co ban van
dwa vao mirc dd anh hwéng lan nhau gitra hai via
khi khai thac. Tuy theo gia tri va pham vi phan bd
(ng suét tap trung & phia dudi tru bdo vé dé xac
dinh hai via c6 dwoc coi la gan nhau hay khéng [3].

Hai via than dwoc coi l1a gan nhau, néu khai
thac via than phia trén ngoai viéc gay ra hién
twong tap trung (rng suét & trong va phia trén tru
bdo vé, &ng suét con truyén xudng I&p dat da
phia dwdi né, hinh thanh vang nén ép rat manh
tao nén ving (ng suét cao va phan bd khong
doéng déu [12-13].

Do khodng céach gitra cac via gan nhau, khi
khai thac via than phia trén da lam mét di tinh
nguyén ven cla |l&ép da vach cla via than phia
dwdi. Trwdce khi khai thac via than & dwoi I6p da
vach da bj tdn hai do khai thac via than phia trén
c6 lwu lai tru bao vé, dE‘)ng th&i hinh thanh ving
tap trung (rng suat & |&p da tru (vach cda via than

phia dwai), khién cho viéc duy tri n dinh cho
dwong 16 doc via tré thanh van dé ndi coém trong
san xuét. Biéu hién chu yéu 1a dao va chdng 1o
khé khan, dwérng 16 phai chdng xén nhiéu lan voi
tan suat cao do anh hudng cta quéa trinh khai
thac, tham chi cé thé bi sap dd gay thuwong vong
va thiét hai kinh té nang né [2]. Dé giai quyét van
dé nay, cac hoc gia dé xuat cac giai phap nhu:
lwa chon két ciu chdng gilr hop ly, xac dinh vi tri
hop ly cho dueng 16. Da sb cac hoc gid dé xuét
bd tri dweng 16 ndm trong ving tng suét thp maoi
gitr dwoc 6n dinh cho dwong 10 [1-9];

Do tng suét phia dwdi tru bdo vé& phan bd
khéng dong déu da lam cho dwdng 16 doc via & phia
dwdi né chiu tac dung clia ap lwc khong déu cang
dé xuét hién trng suat kéo cuc bd vuot qua gidi han
gay ra bién dang va pha hay dwéng 16 [10];

D6 rong cla tru bao vé va sy phan bd tng
suat & via than phia du6i tru bdo vé c6 quan hé
v&i nhau, d6 rong cua tru bao vé cang Ién thi hé
s tap trung (rng suét & phia dwéi tru bdo vé cang
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I&n, & dwdi khu viee pha héa cach mép tru bao vé
mot khodng nhét dinh |a ving (rng suét thap, do
rong tru bdo vé cang nhd vung tng suét thap
cang gan véi dudng tim cla tru bao vé [14].

O nwéc ta, viéc nghién ctru anh huéng cla
tru bao vé lwu lai khi khai thac via than phia trén
déi véi dworng 16 doc via & via than dwdi khi khai
thac cac via gan nhau chwa dwgc quan tam
nhiéu, cling chwa c6 dwoc gidi phap gitr 6n dinh
t6i wu. Do d6, dwdng 16 trong qua trinh khai thac
bi bién dang rat manh va phai chéng xén nhiéu
lan khién cho chi phi duy tu stra chiva rat I16n, qua
trinh khai thac bi gian doan nhiéu 1an gay anh
hwéng dén hiéu qua khai thac.

Bai bao théng qua cac két qué nghién clru,
tién hanh phan tich, tdng hop va danh gia duoc
murc d6 anh hwéng cla tru bao vé Iwu lai khi khai
thac via than trén déi véi sy phan bd ng suét &
phia dwéi né. Tir 6, dé xuat phwong an tinh toan
va bd tri hop ly cho dwdng 16 doc via khi khodng
cach gilra hai via than gia tang.

2. PHAN TiCH SU’ HINH THANH VUNG NG
SUAT TAP TRUNG DUG1 TRU BAO VE KHI
KHAI THAC CAC VIA GAN NHAU

Khi khai thac via trén, tai gitra vung pha héa
d4t da vach sap dé hoan toan va lap day khoang
tréng, con phan da vach & sat tru bdo vé chua
sap db hoan toan, mét phan van con treo lo lirng
va dwoc ngam sau vao khu vic phia trén tru bao
vé tao thanh dang dam cbng son. Toan bd trong
lwong cta khdi da vach nay va tru bdo vé da
truyén xudng phia duéi nén ép 1én Iop da tru &
phia dudi tru bao vé va hinh thanh viing ng suét
cao dwdi tru bao vé.

Ngoai ra khi khai thac via trén, con gay chéan
doéng nhiéu 1an tai khu vire d4 tru phia dwéi tru bao
v&, 1am cho (ng suét ciing nhiéu 1an bi phan bb lai,
gay nhiéu dong va tao ra (rng suat c&t I&n lam ton
hai cho I&p da tru va lam gia tang sw tap trung trng
suat. Ca hai van dé trén da tao ra vung (ng suat
cao ngay phia dudi try bao vé va truyén sau xuéng
phia dwéi I6p da tru, khién cho duwéng 16 doc via
khai thac tai via than phia dwéi ndm trong ving
(rng suat cao bj bién dang va pha hdy manh.

Vung pha hoa

Vung US
tap trung

Vung chan dong

Hinh 1. Hinh anh thé hién su hinh thanh ving ting suat tap trung

3. PHAN TiCH QUY LUAT PHAN BO NG
SUAT DUGI TRU BAO VE

Theo quy luat lan truyén ap lwc mé trong I6p
da tru [8-9]. Khi khai thac via than phia trén cé lwu
lai tru bdo vé gay ra tap trung (rng suéat & 16p da
tru phia duéi tru bao vé, ving c6 (rng suét tap
trung cao nhat xuat hién & ngay sat phia dudi tru
bao vé, cang huwéng ra xa tru bao vé vé phia khu
vire da khai thac clia via than trén va hwéng sau

xubng dudi |&p da tru thi mire d6 tap trung tng suét
gidm dan. Ung suét thé hién rd dac trung phan bd
khéng déng déu, cang gan tru bao vé thi mirc do
phan bb khéng déng déu cang thé hién rd, cang
cach xa tru bdo vé thi mirc d6 phan bb (ng suat
dan tr& vé trang thai phan bb dong déu (hinh 2).
Phan bé (rng suét & viing phia dudi tru bdo vé
dwoc phan chia thanh 3 vung (hinh 2), ving chinh
gitra ngay duwéi tru bdo vé Ia viing &ng suét cao,
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vung tr pham vi hai mép tru bao vé huwéng vao
viing pha hda clia 16 cho trén 1a viing (rng suét thap.

(ng suét tai nhitng didm nam & gira phia
dwéi cla tru bao vé, néu cang huéng ra xa day

/&
Vimg giam US

— (

l\\ /}‘ )}

a
Jv7 /) Ving US cao

tru bdo vé trng suét gidm dan va khi cach xa day
tru bdo vé moét khoang cach nhét dinh tru bao vé
s& khong anh huéng dén qua trinh khai thac via
than phia dwéi, khi d6 cé thé coi hai via 1a khéng
gan nhau.

TN

i

Hinh 2. Hinh anh thé hién su phan bé tng suat dudi tru bao vé

4. PHAN TiCH CAC PHUONG AN BO TRi
DUONG LO O VIA THAN DUOI

Pé bb tri dworng 16 doc via cta via than phia
du6i khi khai thac cac via gan nhau c6 3 phwong
an bd tri nhu: so le trong, so le ngoai va b tri
chdng 1&n nhau thé hién & hinh 3 [8].

4.1. Phwong an bé tri chéng Ién nhau

Buwdng 16 doc via cla via than phia trén va via
than dwéi bd tri chdng lén nhau trén mat phang
hinh chiéu bang (hinh 3 ¢), chiéu dai 16 cho cua
via than trén va duéi bang nhau, diéu nay cé thé
khién cho doan tru bao vé cla via than trén va
dui ddng nhét, gidm tdn that than, tang ty 1& thu
hdi, nhwng né gay khoé khan cho viéc thi céng

Vung pha hoa

Vung pha hoa

Puone lo

duwdng 16 doc via & via than phia dwéi, khdi lwong
cong viéc bao tri dwdng 16 rat 1on.
4.2. Phwong an bé tri so le trong

Puong 16 doc via cla via than dwéi dwoc bd
tri bén trong 16 chg cla via than trén (hinh 3 a),
gilra cac doan hinh thanh tru bao vé dang hinh
thang thuan, do dé rong tru bao vé gia tang da
lam chiéu dai 16 cho khai thac cla via than dudi
ngén lai, nhwng dwéong 16 doc via khai thac via
than phia duéi dwoc dao trong vang ng suét
thap hinh thanh & canh tru bdo vé cé thé nang
cao duwoc tbc dd dao 16, bdo dadm cong tac khai
thac than duy tri binh thudng.

Vung pha hoa

Pbuong o

b) c)

Hinh 3. Cac phuong an bo tri dudng 10 dudi tru bao vé
a) BA tri so le trong; b) BA tri so le ngoai; ¢) BA tri chdng Ién nhau

JOURNAL OF SCIENCE AND TECHNOLOGY QUI, VOL. 01, ISSUE 04, 2023



i

F
*
4

®

‘
Ay
A

'\_/M.r'

KH TRAI DAT & MO

N TAP CHi KHOA HOC VA CONG NGHE QUI, TAP 01, SO 04 - 2023

4.3. Phwong an bé tri so le ngoai

DPuwong 16 doc via khai thac via than phia dwéi
dwoc bd tri bén ngoai 16 cho khai thac via than
trén (hinh 3b), doan tru bao vé hinh thanh dang
hinh thang ngwoc, do rong tru bao vé giam va
chiéu dai 16 cho khai thac via than dwéi gia tang,
c6 thé nang cao dwoc hiéu suéat khai thac. Nhung
dwong 16 doc via khai thac nam & phia duéi tru
b&o vé cla via than trén noi cé (rng suét cao, cho
nén viéc dao va bdo tri dwdng 16 gép nhiéu kho
khan.

5. NGHIEN Cl’U BPE XUAT V| TRi BO TRi
DUONG LO HOP LY

Tw phan tich & trén cho thay, duwong 16 doc
via khai thac nam & phia dwai tru bao vé khi khai
thac cac via gan nhau can phai dac biét cha y dén
vi tri dwdng 16 ndm & trong pham vi xuét hién
viing &ng suét cao, con tai viing tng suét thap
viéc duy tri 6n dinh dwéng 16 rat dé dang.

sl
"-lpr
2b b [ yw | B 2b
/] oS N
AN 21NN
\ 2h
3p

P
=

\33)

Ol1p
i 7b

Hinh 4. Phan bo ap lc tua tai I6p da tru dudi tru bao vé [11]

Hinh 4 thé hién phan bd ap lwc cla tru bao vé
truyén xubng I&p da tru va via than dwdi, co thé
thdy dwoc khi (rng suat cé gia tri bang 0,1p c6
anh hwéng rat nhd dbi véi dwong 10, coi nhw
khéng anh hwéng. Do dé, dwdng coé (ng suat
bang 0,1p dwoc coi la dwodng anh hwéng trng
suét cla tru bao vé [11].

Pham vi &nh hwdng clia ¢ng suat dwoc don
gian hda thanh pham vi dwoc tao b&i hai dwong
thang thé hién & trong hinh 5.

Trong hinh 4 va hinh 5 tham sb p va 6 cé thé
dwoc xac dinh theo [11] dé xuét, b 1a d6 rong cla
tru bao vé Iwu lai & via than phia trén.

Y y y wpP

g

Hinh 5. Pham vi anh hudng
{ing suat tap trung cta tru bao vé [11]

Tw nhirng 1ap luan & trén cho thay, vi tri bé tri
duwong 16 hop Iy can phai ddm bao nguyén tac
duwong 16 phai dwoc bb tri & khu vwc ing suét
thdp mai cé loi cho viéc duy tri dd 6n dinh cla
duwdng 10.

T hinh 4 c6 thé thay, d& duy tri do &n dinh
cta dwdng 16 doc via & via than dwdi can phai bb
tri dwdng 16 nam & ngoai dwdng anh hwdng (rng
suét (co gia tri bang 0,1p) méi tranh duwoc tac
dong cua ap lwc gay ra béi tru bao vé phia trén
va tuy theo khodng cach gitra hai via than (hi) ta
c6 thé dé xuét lwa chon cac phwong an bd tri
dwong 10 nhw sau:

* Néu khoang cach giira hai via hi<(3b-hy):

Puwong 16 dwoc lya chon bd tri theo phuwong
an so le trong va dwong 16 phai bd tri cach mép
cUa tru bao vé Iwu lai & via than trén it nhat mot
khoang bang L, theo phwong ngang (hinh 6).

T hinh 6 c6 thé xac dinh dwoc khoang cach
an toan bo tri dwong 16 doc via & via than dwéi L
nhw sau:

- D6i v&i via bang:

Ln = (hq+hy).tgod (1)

Trong doé:

L, — Khoang cach theo phwong ngang gitra
tru bao vé va dwong 16 doc via, m

0 - Géc anh hwéng cta sy lan truyén (ng
suat, do

h1 — Chiéu cao dwéorng 16, m

h, — D6 day I&p da vach via than dwéi, m.

- D6i v&i via nghiéng:
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trong dé: a. - Géc dbc cua via, (d6) va
B =90°- 0

Via than trén

Via than dudi

/

/ 2

\
o |\ bumer
Ln Puong 1o

Hinh 6. Hinh anh thé hién cach xac dinh vi tri b tri dudng 10 6 via than dudi

* Néu khoang cach gitra hai via 3b < h1 < 6b:

Puwong 16 van dwoc lwa chon theo phuong an
b tri so le trong. Viéc xac dinh khoang cach an
toan bd tri dwdng 16 doc via & via than dwdi L,
nhuv sau:

Ln 2 (6b-h4-h2).tgo (3)

Céng thire (3) ap dung dbi véi via bang. Bé
don gidn hoa trong tinh toan ciing c6 thé s dung
cong thirc (3) dé tinh dbi véi via dbc nghiéng.

* Néu khoang cach giira hai via h1 2 6b:

Hai via gan nhw khéng anh hwéng 1an nhau,
viéc b tri duwdng 16 dwee xac dinh binh thuwdng,
dé gidm tdn that khoang san ta cé thé lwa chon
phuwong an bé tri chdng Ién nhau hodc phwong
an so le ngoai va can phai tinh toan sao cho try
b&o vé du Ién dé duy tri 6n dinh cho dwdng 16.

6. KET LUAN

Dé xac dinh dwoc vi tri bd tri dwdng 16 doc via
phia dwdi tru bdo vé hop ly can phai xac dinh
dwgc ranh gi¢i dwéng anh hwdng ng suét.
DPuwong 16 doc via phia dwéi tru bao vé phai dwoc
bd tri & phia bén ngoai clia dwdng adnh huéng
(ng suat (vung ng suét thp) méi dam béo duy
tri dwoc dd 6n dinh.

Khi khoang cach gitra hai via hy < (3b-h) ta
bd tri dwong 16 theo phuwong an so le trong va st
dung coéng thirc (1) va (2) dé xac dinh khoang
cach an toan bd tri dworng 16. Con khi khoang
cach gilra hai via cach nhau 3b < hy < 6b vj tri
duwong 16 van duwoc bd tri theo phwong an so le
trong va st dung cong thirc (3) dé xac dinh
khoang céch an toan bé tri dwdng 16. Khi khoang
céach hai via h1 = 6b b tri dwdng 16 theo phwong
an choéng lén nhau hodc so le ngoai.
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ABSTRACT:

When excavating coal seams which are close to one another, the upper’s protective pillar will cause
stress concentration which is not only inside itself but also under it, those under distributed stress is
uneven. There is a high stress area under the protective pillar, if locating the mining road in this area,
it will be deformed and destroyed very strongly, and very difficult to maintain stability. In addition, when
excavating the upper coal seam, the integrity of the pillar rock layer is lost. It especially makes the
complication in choosing the type of support structure for the mining road under protection pillar within
a certain depth. This paper is based on the analysis of the formation and stress distribution rules under
the protective pillar. Thereby, analyse and suggest the application conditions and reasonassble
calculation formula for each location option of the longitudinal level which is under the upper’s
protective pillar when excavating coal seams closed to one another.

Keywords: Reasonable location of mining road; Longitudinal level under protective pillar;
Longitudinal level in closed coal seams
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