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c1{M TIEU OIEM

H.1 u tao dia tAng citc l6p dA

2.1.2. M6 hinh s6
D6 nghi6n c0u cdc quy lu6t bi6n d6i cOa Ong

su5t tn5ng drlng tr6n tru than trong c5c rli6u kiQn
khai th6c khac nhau, mot m6 hinh s6 3D da dugc
ph5t hi6n bdng phuong ph6p sai ph6n hiru hqn,
nhu minh hoa trong hinh H.2. Kich thu6c coa m6
hinh l2r chi6u dai 500 m, chi6u rOng 2Q0 m. vdr

chi6u cao 150 m. dqa tr6n cOt dia tAng.

Bdng 1 . Cttc th6ng s6 co hgc cia tAng dA

H.2. So atd cia mO hinti s6

V6 cdc rdng buoc biCn, c5c bi6n tr5i vA phdi hqn
ch6 chuy6n vi ngang va gioi han du6i tuong rlng
han ch6 chuy6n vi dec, tLrong Ong. T! lQ Ong su5t
ngang-dQc t6i tni6u tluqc gio & mrlc 0,8 theo Ong
suSt tei vi tri crla via than s6 11. Phuong trinh c5u
thdnh dugc 5p dqng trong mo hinh nay IA ti6u chi
Mohr-Coloumb, ld mOt m6 hinh to5n hoc m6 t6
phan ung cua vQt liQu gidn d6i voi ung su6t cit
c0ng nhu r?ng su6t binh thuong. C5c th6ng s6 co
hoc cia tAng da trong m6 h)nh s6 duqc trinh btry
trong Bang 1.

I

cat k6t

B6t ki:t

s6t k6t

s6r k6t
(]et k6t

N T6n c5c
' tham s6

1 Trgng luqng th tich d6
2 D0 k6o k iden CUa

3 L dinh k cia kh de
4 G6c ma s6t tron cia kh ide

Iril6 dun ddn h i crla k ida

Ki
hiQu

Don
vi

Gi6 tri
Lop cat ket Lop BOt ket Lop than

v ItilN/m3 0,027 0,026 0,018

Ok I\4 PA 0,5 0,3 0,7
t\4 Pa 0,5 0,2 0,2

a D0 35 25 18

E It/Pa 2000 500
6 HQ s6 Poisson cia kh6i d6 I 0,28 0,28 0,35
7 G6c d6n nd v D0 0 0

8 G6c ma sdt trong du Are D0
9 Luc dinh k6t du Cre Ir/ Pa 0,5 0,s 0,1

10 Chi6u rOng duong ld m 5
11 Loai v?t liOu D6o D6o D6o
12 Ti6u chu6n s& dqrng

13 H6 s6 r?ng sudt nguy6n sinll o3/o1 1 1

14 Chi6u s6u dAt c6ng trinh H 100

15 G6c nghidng phdn l6p d5 0 D0
16 Chieu dAy phAn l6p dd D Don vi rat tdn r6t ldn 2,35

e

2.1.3. Quy luQt bi6n d6i cfia Ong sudt tndng
dbng tr6n tr,! than

Trong m6 hinh s6, tSng I vd tdng ll duqc khai
thac li6n ti6p tl6 minh hoa vd ph6rn tich ung su6t
Cluqc ghi tren tru than. Chi6u r6ng crla tru than
gi0a cac tAng I vir ll l6n luqt l2r 80 m, 50 m, 30 m,
15 m, 8 m vd 5 m, c6 th6 duEc srl dung d6 tn6 nign
cdc mO hinh khai thdc khdc nhau. Cdc b6n d6

ttuong vi6n c0a &ng su6t thing d*ng trCn tru than
duEc trinh bay trong hinh H.3.

Theo kCt qua mo ph6ng, c6 th6 k6t luEn nhr.f sau:
F VB mdt dlch chuy6n Ong su5t, cdc dinh Ong

su5t dich chuy6n gAn nhau hon khi chi6u r6ng tru
than giam. Hinh dqng t6ng qu5t cria r?ng su5t
thing tlung duqc u6n cong dang vom d6i khi chi6u
r6ng tru than l6n (80 m,5Q m vd 30 m). Dan dan,
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ung su6t rhSng rtrlng t6i da dat 27,8 N/pa khi
chi6u r6ng tru than Ia 15 m. Khi chidu r6ng tru than
ti6p tuc gidm xu6ng 5 m. ung su6t cqrc 

-dai 
gidm,

nhu trong hinh H.3.f. Trong m6t tru than hep,'s6 c6
nhi6u khe nt.?t do qu6 trinh khai thac gay ra va phan
b6 chtng trong than tru than. Trong trudng hop ndy,
v6 co bdn. tru than da bi hu hai. Nhirng khe nrrt nay
cung c5p khodng tr6ng cho ung su6t duoc gidi
ph6ng, lirm cho ung suSt thdng dung gidm.

Ket qua mO ph6ng de cho th5y ring, tu6n c6 c6c
rlng su6t tep trung phdn b6 tr6n tru ihan. Cu th6,
khi tru than rQng, ung suat tap trung tuong d6i nh6.
Khi chi6u r6ng tru than gidm, ung suSt thdng dung
t6ng th6 tdng. Khi tru than qua hep tt6 chiu ap luc
tap trung thi cec khe nut phdt tri6n manh va tru than
d5 bi hu hai. Theo d6, c6 th6 k6t tudn ring r?ng suat
tip trung tren tru than ld nguy6n nhdrn chinh g6y ra
su mat 6n dinh crla tluong ld chu6n bi.

2.2. PhAn tich l!, thuy6t tinh 6n ainn cia tn1 than
Phuong phep m6 phdng s6 Oa chi ra rdng. su

6n dinh crla duong ld chuAn bi m li6n s.a- 1Ae_
d6n ciic ung suat xung quanh, dac He b,.rr s-
tQp trung. tren tru than bdo v6. Dc ::
reng chieu r6ng cria tru than la r- a:
trong inh hudng d6n su 6n dinh .-= =--: - _

Trong ph6n nay. su 6n ctrnh cua d, c - : : = - . .

d6n chi6u rong cta tru than duo-c -j- 
=met l), thuydt trong ba m6 hinh kha :-=: -, ::-

duoc sr] dung, t*c la khai thec vor . =: i: : . '
than r6ng, tru than hep va khai th6c <- a - : _: . -

than (su dung tru bdo vA nhan tao).
2.2.1. Khai thdc c6 dA hi tut than rt - :
Trong khai thdc c6 d6 iai tru tha- -: :

x5o tr6n tu tAng ld chcy khai thdc - =- :

lB

t

hudng d6n tang lo cho khai thec t e:
ld cho khai thac hi6n. tai dang hoar :
d6u h.oric chdn cria tang lo cho kha
c6 th6 duoc dao cung hic. nhu tro-:
hinh khai th6c ndy
phai khai th6c nhidr

rH

dac biet phn hqp wr Ji
u tang d6ng thdi.

a

:YH

LCI
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Khi tru than rQnS, trq than c6 th6 duoc chia
thdnh b5n vung, bao g6m vtng nut g6y (l va I ,),

vtng d6o (ll va ll'), vung dtrn hdi ( l va t ,) ve ving
rlng suSt ban rfAu (lV va lV ') docfteo ctrieu rQng
cia tru, nhLp trong hinh H.5. Trong cilc vdng bi n*t
va d6o, t?ng sudt giOi han b6n dugc bi6u 1ni nhu
sau [2]:

Z{------'l Huor r s khii il,a.

H.4. A16 hinh khai thdc voi vi6c dO lai tru than r6ng

(1)

Ung suAt trong vung dan hdi duo-c x;: : - - - - 
.

lltll
o2={11-K6 ^,". yHl. -tL e"'^ ^o/ | |

0 ddy: H - Chi6u sdu b6 tri tru tha- -
Iuong th6 tich trung blnh cta cac te-: :
lt/N/mr; xo - T6ng chi6u rQng cta . --- .
d6o, m; K" va b - Cec hC s6 khon: ::
cuong d6 than va d5t de.

Ltng su6t trong ving fng suSt tanit'f,l a
o3=(y.H). (3)
Trong m6 hinh khai thec nay, qua tif sni thdc

ld cho tAng I it.dnh hudng d6n fi crs *E vrr
kh6ng c6 su ch6ng chdt 6p tuc l&r E trar (A))"
Do d6, tlng su5t t6i ea tren tru th {X.r-r.H) cti

2.f .x

or =Noe; I l+sinq l
\ I - srnq/

O day: N6.- Khri ndng tu chiu tii cia tru than,
MPa; m - Chi6u diy khai thdc via than, m; f , H6 s6
ma s6t giira d6 vdch, vd via than; x - la khoang cech
trir h6ng duong ld Ctdn vrJrng n0t ve d6o, m; 11- G6c
ma s6t trong cia than, d6.
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than bdo v6 md thay th6 bdng cSch I5p d6y bdi cdc
vQt liQu nh6n tao (sr} dung trr,r b5o v6 bdng c6ch
chen l5p vit liQu nhan tAo). Trong kV thuat nAy,
dudng ld trudc d6 dLrEc giir lai m6t cech nhdn tqo

cho tAng khai thac ti6p theo bang ca:- :2- ..: .=-.

li6u chen, nhu trong hinh H.8. K! r.-i: .- -- :-.
m6 hinh khai thdc ndy Li tru than .3: :_,_:'-..
th6 bdi cec vat li6u chdn nh6n tao.
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khe ntlt dinlr.huong trong da vech, neng luong n6
min duoc di6u khi6n tich crlc bdng cdch sr] duno
6ng clinh hLrong n5ng luong n6 (b2ng nhya pVd
c6 duc 16 d6 dinh huong ddng ndng luong n61. Vr,r
n61ao ra c6c loai khi t6c d6 cao, nhi6t d6 cao va ap
suel cao, hoat d6ng mAnh mC theo hu6ng dinh
trudc, nhLr trong hinh H.10. Cec nghi6n crlu di chi
ra rdng, phuong ph6p cdt da v6ch dinh huono
khong chi co th6 bao vQ dd v6ch td chudh bi kh6i bl
x6o trQn, ma cdn thuan toi cho d6 sQp d6.

a)

kh6j m6 hlnh chinh. Do d6, PTRR c-,:.: -: :_1g
nhi6u hon trong vi6c m6 phdng c6c .:- :: : ei
dang kh6ng li6n tuc vd l6n.

_. Trong nghien cuu nay. pTRR d6 :,:: :_ :_-g
de nghi6n cuu su 6n dinh duong lo :-: - : ,: : =]ki6n khai thac khdc nhau. CAc de_.:1 : :- ,a
cdctham s6 co hoc crla m6 hlnh pTR= : _-: --r
cec dieu ki6n trong m6 hinh o trer. I ; : : :t: - o
hinh duoc so sdnh trong m6 phdrg --_ :,_-6
trinh bAy trong hinh H.'1 1 bao gom. ,.,:
thdc voi vi6c d6 lai tru than hep 5 r -: - - - .-a
thac kh6ng d6 lai tru than bdo \e .: r- ,_,.ro
phucrng phdp cit oa v6ch dinh hr_.:-: -_ - "ikhai thac kh6ng d6 lai tru than bdo re -, . : - : s _.

dqrng phuong ph6p c5t de vdch dinL - _ - --
D6 dinh lilong su 6n dinh crla :_: - .' ..:-)

c6c di6u kien khai thiic khdc nhau. :.:: : -- ::n
satduoc thi6t lap tLrong ung o gila -., _- ,., ,.

3.2.2. PhAn tich tinh 6n dlnh c,te !_,=:3 to
trong m6 ph6ng

Hinh H.11 cho th5y hinh tha _=_ --_ _-a
duong lo vd chuy6n vi doc cia oa .:-- =... .-,khai thac. Trong mo hinh khai thac .: :. ..: i

klte r rrt

Eii vich I

Dd liich lo doc r.ia

Duorre khe ltrn

I _.,

tre.n tru than dO g6y ra sLr tap trur:
bi6n dang. Khi tdi trong cta tru tha!^ .

:- atru than hep. c6 m6t cAu tr0c da v5c- :..: :.

duoc 5p luc tl6 vdch, mOt hi6n t;:.-: .-_-: :"
dinh se x6y ra. Nhu duoc thSy tro-: t - -. 

,.
tru than 16 rang da bi bi6n dang c_,: ,_ ,: :a
v5ch n6l trCn. cie tri v6ng t6i da cr,a := : : - ,.:-
duong lo la khodng 835 mm trong sc :: .: _ .-

So voi m6 hinh khai thac voi vi6c :: - -_ -:.Dii l,iich Ib chg

b)

6rrg dirlr hrr}g nang ltroug u6

H..10. Di6u khi6n chi d6ng su lan truyen v6t nut
ba.ng 6ng fien kat ndng lLmng: a - phuong phap
nd min th1ng thuong. Cec v6t nut do n6 min
lan truydn theo cec hubng ngdu nhi6n. trong
truvng hop ndy d6 vdch td chudn bi c6 th6 b!

\r. hai; b -. Pluo1S phap n6 min atinh huong.
Cec vet nut do n6 min lan truyqn theo huong
xdc dinh truoc.-trong truong hop ney Cte vech b
chuen bi c6 th6 duoc bdo vQ t6t

3,2. Phin tich dQ 6n ttlnh cia ifiMtg td bing
aicl lti da)ng phtglg phtip cit ild vtich ctlnh htbtg

3.2.1..Phuong phiip m6 phdng
So dO m6 hinh h6a s* dung phuong phep sai

phan htpu han dua tr6n co hoc li6n tuc, n6n c6
nh0ng han ch6 hong vi6c m6 ph6ng cdc v5n d6
vung sap d6 Oe vacfr. Nguoc tai, fihuong ph6p
phin t* roi r?c (PTRR) td m6t. phuong ph5p s6
dQng. Cac kh6i hodc thdnh phAn trong m6 hinh
PTRR co th6 dich chuy6n, xoay hodc th6m chi tdch

hep, d0 ha v6ng dd viich tr6n duong to :- -. - : _

khodng 66 % xu6ng cdn 283 mm sa- .- . :
phuong phdp cit da vech dlnh huon-o S=_ .- :..
trang thei dich chuy6n cara duong lo vi :: . -. : - - l
phe h6a tro n6n it li6n k6t hon. Dd vacr . _- _ :- , - -. 

=dE trd thanh ddi ddr chen doc theo duo-; := _: :z
ndy h6 tro dd tiii hi6u qud cho dd v6cr- :,: :.:- _ _:
giam dO vong cria da viich tr6n noc lo :--i- : -. -
nila, n6u ale v6ch kh6ng bi gay, dd va.. :-- : :: -
via bi sup cing vdi mai vdm phe h6a. -"-, r: - I - --
H.11.c..Lucrng d6 vdch bi chung xL:-: : -:-
quan tr6c la khoang 1891 mm trong sc :: -_ .::
qud m6 ph6ng. Clac bi6t ta so d6 thr, -: . ..

cing, ch0ng ta c6 th6 hi6u rdng su nu: , j : : : : -
d6 6nh hudng CISng k6 OCn sH chuy6n j: -: : : : ,:
tdng d6 xung quanh. Khi thu,c hi6n phuc-::-:: :::
d6 vach alinh hu6ng, d6 viich kh6ng c- --,-_ -,,
m6i truong ung su5t thAp ma con b. : :- ::. :
hon. Trong m6t di6u kien dia ch5t nh6t :- - - : - 

-- 
-

dinh dLrong lo bdng phuong phdp cat ez ...- : -
hLpong t6t hcyn so voi stl dung phuorc :-:. . -,
thdc th6ng thuong.r G0ilB ilGHtEP il6. sd 6 - 2019
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The paper uses numerical simulation
method and analysis theory to assess stress
around the underground construction, on
coal pillars to study the stability of the
underground construction- Research results
have shown that the protective coal pillars' has a great influence on the stability of the
underground construction and the loss of
resources. Therefore, the authors have
studied the method of none leaving the coal
pillar protection and the application of
directional rock cutting techniques. The
research results have proved the superiority
of this method " cohpared to previous
methods in ensuring underground construction
stability and reducing coal loss.

SUMMARY
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SUMMARY

In this paper, used numerical method by
simulation bolt support for coal roadway in

Flac software and establish a model to
calculate and choice parameters of rockbolt.
From the simulation results with the based
on input conditions, analysis of deformation
surrounding rock roadway had presented.


