
NcHEN crfu cflc pHrIoNG pnAp riun DIGH cttuvEtt,

BlEl'l DING 0AI0A Ifl BE THAN OUANG I'llNH

KS. PHAM vAN CHUNG - viQn KHCN M6-vinacomin
TS. VUONG TRONG KHA - Trudng Dqi hgc M6-Dla chdt

(

t

2. C6c phudng phap tinh to6n dlch chuydn vi
bidn dang ddt de trong didu ki6n dia chAl dic bi6t 

.

2.1. Dd vd via than cd dang udt ndp
a, b, c - Khi g6c d6c via than khac.nhau tai cac c6nh

khSc nhau; d - Khi g6c d6c via than gidng nhau tai c6c
c.5nh kh5c nhau; a - V6i g6c ddc du6i 30'; b, c - V6i g6c

ddc tr:l30' ddn cqr; 1-1' - Ving 6nh htrdng nguy hidm khi
khai th5c l6p thrir nha't; 2-2' - Ving Anh hrr8ng nguy
hidm khi khai thac l6p tho hai (H.1).

Khi khai thSc via than c6 dang udn ndp, bi6n gi6i

virng inh hU6ng nguy hidm dudc xirc dinh trrong ung
v1t muc 2,2, neu trong vung Anh huAng khdng c6 mat
phing truc cria uon nep. Trong truong hop vtng 6nh
nudng co mat phang truc u6n n6p, bi6n gi6i vtng 6nh
hurang nguy hidm tr6n mat c5t tfrang tlurrg vu6ng g6c
v6i drjdng phudng dudc x6c allnh bing c6ch sau:

.! Khi g6c ddc da-t d5 o<30" trr hrr6ng doc l6n (hinh
H.1, a) duhg Mi dudng thSng tu bi6n gi6i tr6n lo khai
th6c m6t g6c dich chuydn 't, - Trong ddt tl6 gdc, va q -
Trong l6p di't ph0, virng dich trudt ddt da theo mdt tidp
xric via than x6c dinh nhutrong muc 2.2

* TU hu6ng ddc xu6ng k6 drrdng thSng v6i g6c p

cho ddn didm giao nhau v6i mdt phlng truc c0a udn
ndp, tidp theo kA dLrdng thSng v6i g6c y (ttl lo khai
thdrc tldu tien, lo chd 1, hlnh H.1.a) den didm tiep x0c
v6i cldt ph0 vd v6i g6c <p - Trong l6p d6't ph0. Gi5 tri
g6c g dudc x6c dinh theo g6c d6c c0a via than bi6n
gi6i du6i ld khai thdrc.

* Bi6n gi6i virng 3nh hu6ng ld khai th6c thf hai (lo
chd 2) tren canh d6i di6n (hinh H.1, a) dudc x6c dinh
b6i drJdng thang k6 v6i g6c p trong ddt da gdc ddn djdm
giao nhau v6i mit phSng truc udn ndp vd tidp theo v6i
g6c y - 5' ddn mit tidp x0c v6i da't phO vd v6i g6c a
trong atdt phi; cia tri g6c y x5c dinh theo nh6m m6.

Khi g6c ddc via than tr6n c5c c5nh u6n ndp 30"<a<
otn bi6n gi6i virng 6nh hLrdng nguy hidm tir htr6ng ddc
lCn dudc x6c dinh b6i cdrc g6c y trong alSt de gdc"va q
trong l6p ddt phrl; virng dich trudt ddt d6 theo mit tidp
xoc via than x5c dlnh tuong mg v6i muc 2.2. BiCn gi6i
vr)ng Anh hr-r3ng nguy hidm tir hrrdng ddc xudng dudc
x6c tfinh b8i dudng thing k6 v6i g6c p ddn didm giao
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[ 6 tnan Quing Ninh c6 m6t tru lL(dng c6ng

il nghiQp than l6n nhdt nu6c ta, cdng t6c khai
3 thec m6 lim mdt the cAn bbng tu nhi6n c0a
fng sudt n6n trong dii tdng chrSa than, gay nen cac
hi6n tudng dich chuydn vi bi6n dang ddt d6. Tinh
chdt qu6 hinh dich chuydn vd bi6n dang da't dA la
chiu 5nh hur8ng c0a tdng hqp c5c didu ki6n dia
chdt, khai thac, cd lli ala.... Dec bi6t li c6c ydu td
dia chdt phrlc tap gay l6n su bidn d6ng l6n vd c6c
g6c dich chuydn vA bidn dang trong khu vrlc c6 u6n
ndp vd nhidu didu ki6n hoat d6ng kidn tao. .. .

DOt gdy kidn tao hlnh thdnh n6n nhtng mit ydu
trong khai tnldng m6, ch0ng c6 thd gAy ra 5nh
huAng l6n ddn c5c th6ng sd, tfhh chdt qu6 trinh
dich chuydn. N6u kh6ng tinh ddn 5nh hrr8ng niy c5
thd gdy n6n c5c bidn dang tap trung tai c5c vr)ng 16

vdt Or?t g6y, gAy nguy hidm d6n cec c6ng hinh h6n
bd mit md ch0ng ta kh6ng ludng tru6c drJdc.

1.9ic didm chung vd c61 trrlc dia chi't

Bd than Quing Ninh nim v6 phiia Tiy-B5c, tr6n bd
Vinh Ha Long, c6 chi6u diri tr} d6ng sang t6y 140 km,
r6ng 15 km. Bao g6m 3 ving chfa than chinh: ving
than phia Bdc ld Bao Ddi, ving than U6ng Bi, ving
than Hdn Gai- Cdm Ph5.

Cdu tao dia tdng bao g6m cac loai d6: thdnh phdn lir
c6c l6p cu6i k6t, san kdt hat l6n, boj kdt, s6t kdt, s6t kdt
chrla than, than, co kidn truc hat tit th6 ddn min. Trdm
tich ch0a than co tinh phAn nhip, phAn l6p r5 rQt. Kich
thu6c cl]a hat giSm ddn ttl tren xudng. Bd than Qu6ng
Ninh c6 d6 currg trung blnh E3-10. Dia 6ng bd than
Qu6ng Ninh bi chia c5t manh Mi cac loai ph6 hu!'ki6n
tao nhu drlt g5y, udn ndp vir nft n6 v6i nhi6u dang, kich
thu6c khAc nhau. 6nh htrdng kidn tao thUdng thay ddi
theo chidu sau va theo di6n tich. C5c dr.rt g5y ldm thay
d6i cdu tnlc alia chdt, chia c5t dia tdng thirnh c6c khdi co
cdu tao khdc nhau vir d6ng vai trd gi6n nt/6c, tho5t khf
gAy n6n bidn dang nguy hidm.

Tit nhirtrg ddc didm da chdt trcn, c6ng t6c i6y dutrg
tram quan trSc nghi6n cutr qudr trinh dich chuydn vir
bidn dang ddt d6 x6c clinh mdi ttrong quan gifa chring
dang ld vdn dd cdn quan tam trong khai th6c m6.
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Khi dao ld khai thic deln gdn dLrt g6y 6 phia d6c
l6n crla ld khai th6c t6i khoing c6ch (0,1.H) vii b6
hon (H - Kho6ng cach theng dtrng tt-r didm giao nhau
mat trudt drlt gay v6i tru via than den mdt ddt, hlnh
H.3.b) thi tai didm xua't lo cia mat kudt drn gay A'B'
c6 thd xudt hi6n ving Anh htrSng nguy hidm khi g6c
doc mat tnJdt l6n hdn .\>30'v6i didu ki6n dich trudt
dat da theo mdt tidp xrlc mat l6p. Trong trLJdng hdp
kh6ng c6 dich trudt theo mat l6p thi virng Anh hu6ng
nguy hidm A'B'xudt hi6n khi g6c doc mdt tnJdt dln
g5y a>50", ttt phia d6c xuong bi€n gi6i ving 6nh
hu6ng nguy hidm dLldc x6c dinh theo c6c g6c dich
chuydn p trong ddt de goc vA rp trong l6p da't ph0.

Nhu vay, sau khi nghi6n cut-r 6nh hu6ng bien dang
nguy hidm cta c5c via than trong cac truong hdp dac
bi6t ta tidn hanh x5c dinh cac g6c dich chuydn v?r c6c
dai luong dich chuydn bing c6ng th0c sau:

a. Tinh d0 lun cuc dai
OO l0n cuc dai M mat dudc x6c dinh theo c6ng thrlrc:

I.*=[Qo.mxo.cos(tr).N,.Nl (1)
Tai ddy: N,, N, ld tf so "D/H"""; D - Chidu ddi lo
cho theo d6c via, hobc theo dudng phrjdng, Hcp -
Chidu sAu trung binh crla ld cho.

Tinh d6 l0n tai circ dldm thuOc.met c5t chinh bdn
dich chuydn. D6 l0n c0a cbc didn bd mat trong ti6t
di6n chinh dudc xac dinh theo c6ng th(rc:

n"=h.,-s(z)1. (2\
Trong d6: Hdm s(z) la ham dudng cong lrirn chudn;
2,,=xll., - Hoirnh dd circ didm thudc ban bdn dich
chuydn theo phudng: zv.=x/li - Hoanh dd c6c didm
thudc b5n bcin dich chuydn theo hrldng xuoi d6c;
z"?=xllz - Hoanh do cdc didm thuoc ban bon dich
chuydn theo hu6ng ngudc d6c: y^. y,, y, - Khoang
cZrch tu didm lun cLIc dai (gdc toa do) dd tfnh to6n
cho c5c didm tudng fng kong bdn dich chuydn
theo phuong, theo hu6ng xu6i d6c va ngudc ddc;
1,, Lr, L. - Chi6u dAi bZrn b6n dich chuydn.

b. Tinh d6 nghieng trCn mat c5t chinh cOa bdn
dich chuydn

.! Tr6n b5n bdn theo phudng:

i,=(r/13). F(2,). (3)
.l Tr6n b6n b6n theo hu6ng xu6i ddc:
ir1=(r1/11).F(zrr). $)
.! Tr6n bAn b6n theo hrl6ng ngudc d6c:

ir2=(nlL).F(zrz). (5)
Gia ki ham F(z) dudc xac dinh theo bing.
c. Tinh d6 cong tr6n met c5t chinh c[ra bdn dich

chuydn
D6 cong dudc xac dinh theo c6c c6ng thrlc:
.l Tr6n b5n bdn theo phudng:

K,=(n./L3r). F,(2,). (6)

G0No NGHTEP m6 sd r . zor r

KH0A ll00 UA C0l'lG I'IGHE M0

.i. Tr6n b6n bdn theo hrr6ng xuoi doc:
K,, =(rl-/1,2). F'(zr,). 17)
.l Tren b6n b6n theo hrJdng ngudc d6c:
Kr2=i1^lLz2).F'(zrz) . (8) ,

Gi6 tri hem F'(z) dudc xAc dinh theo bAng.
Chi6u ddi trung binh
L.b=0.5(11+Lr). (9) 

,
d. Tinh dich chuydn ngang theo cAc mat c.5t

chinh bdn dich chuydn :
Dich chuydn ngang cOa cdc didm tren mat cdt

chinh dudc xac dinh theo c5c cong th(rc:
.l Tran ban bdn theo phudng:

E"=[0,5.a".n-.F (2,)]. (10)
.l T16n b5n bdn theo hu6ng xu6i dcic:
€,. =[0,5.a". r1.. F (2,,)]. (1 1)
.i. Tr6n b5n bdn theo hudnq ngrjdc dcic:
(,r=[0,5.a".1,. F (z,j)]. (12)
Gi6 tri cta ham F (z) drJdc xac dinh theo bAng.
e. Bien dang ngang (n6n-k6o) theo c6c m6t c5t

chin h bdn dich chuydn
.:. Tr6n b5n bdn theo phudng:
s,=0,5.a" (r./13) F'(2,). (13)
.l Tr6n ban bdn theo hu6ng xu6i d6c:
cr,=O,S.ao(rt-/Lr).F'(2,,). (14)
.l Tren ben b6n theo hLrdnq ngUdc ddc:
ry: = 0,5, a.(1./Lr).F'(2,.). (1.5)

Nhu vay, sLr u6n cong c6c lop trong mat phang
g6y nen dich chuydn trltdt tuong doi gila c6c l6p
din den dich chuydn c5t tang cudng trong met
phing ngang. Chuydn dich c5t tang cudng dudc
ghi nhAn theo kdt qui quan trSc tai tram l(12) m6
than l\.46n9 DLtong. Bien dang drlng vi ngang tdp
trung se rdt nguy hidm cho cErc doi trrong trdn bd
mdt bi khai th6c vd cdn c6 bi6n phap b6o ve
chring. Khi d6 siu khai thac tang, tdng cAc luc 6
virng drp luc tua sO tien ddn den gi5 tri co dinh vi
tai vi tri nay hinh thanh bdn dich chuydn. Khi d6
c6c v6c td (toc d6) dich chuydn trr hai phia b6n
bdn c6 xu hu6ng chuydn dich tang cudng theo
mit ti6p xric cia ddt de c6 bd mat yeu. Tdc do l0n
dudc xec dinh theo c6ng th[rc:

v,, -TqT.c (1rj),,, 
H

Trong tl6: r1. - D6 lun cuc alai, mt H - D6 sAu khai
th6c trung binh; C - Tidn dd trung binh crla ld cho,
m/ngiy. T la he so ti l6 (phu thu6c vlo tinh cha't co
l,i dd cla vtng, doi v6i Qu6ng Ninh T=2 ldy theo
ving chr.ta dudc nghien ci.tu). V,, q. chiu 6nh
hrrdng I6n c0a g6c d6c via o.

3. Ka't luan
Oidu ki6n dia hinh, dia chdt dec bi6t la cdc dlrt

g5y kidn tao 6 ving than Qu6ng Ninh c6 6nh hrr8ng
ph0c tap ddn tinh chdt, dec didm dich chuydn vd

:Gilt[
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6ung 6u6t1911 :del ultq lQn6N
'xlx l nx rql u?l

cgnb ueol 9y1 1Qnql dy coq eolty iq0u tqH 802 :9002
'LueN l?!n oLu QqDu Duo3 e,r coq eoqy rog g

'nqn LueN'?q) oe|l\'0uong 6u911 ueql
gur (ZL) le1,r qurq erp lqur qq u?4 oq4 uenb gnb 19>1

oec oe8 9002 9ti\l ?q6u 6uo3 3oq eoqy uat4 7
't.l..teplallou

'6ururtu punorD:epun pue 1td uado ut Oultoltuoul pue

uo0eluau.lru]sul lelluqcelooC f,661 'I Dl3lzpai\ zS e
'erpeqN EXN Ql L!?q glu ceql reql e[rc

6uqnq qu? op quul 6ugc.ec g^ opq urdqd 
^nO 

tBOI
'!c QX u?ll e^lso!\ ueql dQtq6u 6u93 Qg 7

lQN e-H 'l?l uC^ 6ugql oetC

8XN '9tu 39ql !eq) ouoll ep l€p ouep u91q e^ ua^nq3
qci6 0002'eqy 6uor1 6uonn'99 qutg u9.(n65 ;

oYHv l rvHr nir-I lvr
C ig6 u.rp pt 6ul^ g l.gltu gqu 6udp u.91q q,t uq[nqc

qcip gc gs 
^go 

U,p nt ngp lpq 'qu9c req p rpql 6ugp
cpql teql queq uell ngg {96 gp Q1 6una P Pp lqp
6u6p ugqq urplp ccp e^ lEqc quo !91 ttuip ]9^nb 6up.nq

que go 3el.ll ieql 0u9nu e^ ceq] reql 6u1,r u1 i7r 1
Pl lns n?Lld

cec cpoq cCq 6ugl'tIru ]-a^ ie3 6udp rgnp uorq ngtq

ounrl dgl 6uEp uprq eL {ex,ig6 Up 9l lQ^ rtif .:.

'rp ugr6,ieq uql 6uq1 ue[nqc qcip 6un,r

co,nLll qrll eur I?6 Up e1c Q1 19n ul in ?n pqc ol tgt0
quer lpc r.rl i,r oen cQnql ,(n1 6unqc dotl 6uoI4 rg^

os lqrq ceql ns 9c XgO pp 6upn p ceql teql 6ugnq
r.lu? op Duap uetq p^ Luglp cpp '19qc qutl .1

'l?tq ceql p,r dd1 cnqd 9qI lqL{c eip uQtl ngtp
cec 6uo-r1 ue[nqc qcip 1Qn; ,{nb pqu 6u1o Outip u91q

Qp crt,\ 'qt urpq ogqt geql 6uo4 9p tgp 6uEp u.?lq

@
01lI !r{U1,r cN0c vlt c0r{ u0r{x

68


