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Duong cen ch6n tdng nh6 nhdt (W,mt)

H.1. Bi6u tl6 m6 t6 bdn kinh ving nguy hi6m do mdnh dii vdng n6 min: n - Chi s6 tdc
W - PuorlS cin ng5n nhdt voi b6n kinh nguy hi6m cho ngudi: +n=1 +n=l,s -*-
vd v6i thi6t bj, c6ng trinh: {F n=1.0 #n=15 a.n=2 

-62,5-3

-'-t:

2. Quy dao bay vli chuy6n dong cia kh6i de
Tr6n bo m6 16 thi6n, dA roi ltr su di chuv6n cta

cuc de tr/ sudn d6c di chuy6n xu6ng d6c co th6 la
roi tu do, nd.y, ldn hoic trl?ot phu thu6c vao g6c
d6c vd d6 96 gh6 be mdt c0a sugn d6c. Ritchie
(1963) da xec dinh di?qc cac ddc di6m chuy6n
tl6ng cria d6 roi va m6i quan h6 gi0a cl6 d6i va
chieu cao suon d6c, d6 x6c dinh khoang c6ch t6c
dQng d!i.ki6n c0a m6t vu dd roi tu mdt 6ng m6 16
thi6n xu6ng ch6n suon bo m6 (pierson vA c6ng
su, 2001).

N5u kh6ng phan biQt hinh dang crla dd vA
huong vdng di xu6ng d6c crla cuc dZ thi quy dao
bay cria cuc dd Ii m6t ham cia g6c d6c, hinh H.2,a
mO hinh quy dqo ndy crla dd roi sau khi va cham
vir m6t Bdng thiCt kA thLrc nghi6m v6 dien tich khu
vuc dnh hudng crja dd vdng, hinh H.2.b. Nghi6n

c&lr cia Ritchie dua tren dO li6u thu o-r-,o. c hr vi6c
th6ng k6 quan s6t vdi tr5m tErp dj .ang va ten, tuy
vQy c6c k6t qud B6ng sO liirr S.rrc -;-€m ndy vin
cdn duoc srl dung fong nf$u cc. : j^ ki6m so6t
c6c khu vr.]c c6 nguy co nt'5t a- e: giao th6ng
cia cdc tuy6n aludng c6 sr.ltn = r--,, * cao tr6i

di6n tfch khu vuc m rti ro nt'i
cho t6t ca cdc khu ,-_ --,

cdc bang va dia p-,: - : : - :
cnuan tnret ke Ta, _: - . : : -

caocta m6t bo C6c --, -: _ ,

d6c cua suon ooc =-- . : i
nem trong pham --.: : l
chin phia dudi chdn bo d
ti6n giao thOng an toan ho
thoat nuoc va bi6n bdo ol
lal oo. da lan

nhi6n, tiCu
a x5c dinh

uong tu
r'a cnteu

- 
-,: 

.a ty le
:- r-. ia rcri

- :_:iong
: :-ifl'lg

.: -: :.ln h
-.'.. ..14

c0uc romEp m6. s0 6 - 20ts

CI'lM r0rArrHilc il6

Tinh b6n kinh ving nguy hi6m co manh dat dd
vdng xa, khi n6 min dinh huong vd n6 min vdnq xa
ben kinh nguy hi6m (khodng c6ch t6i tni6u Eam
bdo an todn) do m6nh d6t dd vdng d6i v6i ngudi va
thi6t bi, c6ng trinh phu thu6c vdo chi s6 tec d6nq
(n) cia ph6t min va tri s6 duong can nsdn nidj
(W). Khi ti6n hdnh n6 O suon d6-i c6 do;6c nh6
hon 30' hoac ch6 cao hon ving xung quanh kh6ng
nh6 hon 30 m thi ban kinh vtng nguy hi6m d Bdno
1 phdi teng l6n 1,5 lAn v6 phia xu6ng d6c. Khi tin[

ban kinh vrjng nguy hi6m do n6 O6ng thoi mot
nh6m phdt min, khoing cach a giira c6c phdt n6
tinh theo c6ng thuc:

a=0,5.W.(n+1). (1i
Khi duong cdn ngSn nhat W k"ac nhau va co

chi s6 tec d6ng (n) nhLp nhau. rnr c0nq dtno
phr"rong phdp tr6n d6 xac dinh biil ^i-" v:rio nq'ui
hi6m. Truong hop niryph6i 16y rr. s6 o-r nlaitr6tri
cdc s6 duong cdn ngin nh5t cua :-at r-in tron;
nhom lAm co so d6 tinh ban kint vu^; -guy hi6m.-

ll---J--+-
ll---,1-=+_ti
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veo v6 thong s6 hinh hoc crla tang, bo m6 c0ng
nhu cec th6ng s6 c6ng nghC khai th6c nhu cdc
th6ng s6 hQ th6ng khai th6c, khoan n6 min bdi b6o
ti6n hdnh phan tich, tlnh toen vd m6 ph6ng qu! dqo
da vdng do hoat d6ng khai thSc khoan n6 min vd
do m5t.6n dinh tu nhi6n tu tl6 dC xudt cdrc gidi
phSp CI6i v6i cdc khu vLrc duqc bao ve xung quanh
md 16 thi6n vd cu th6 ld c5c c6ng trinh tren mat
bdng s6n c6ng nghiep.

Truoc ti6n, tr6n co sd ly thuyCt, vi6c m6 ph6ng
qu! dao d6 vdng duqc ti6p cQn tren mO hinh ch5t
tli6m (ch5t di6m co tim tring voi tdm crla cuc ddr
veng, kh6i luong chdt tti6m tuong aluong voi kh6i
tl5) c6 rrji ro vdng xa va t6c d6ng tdn nh6t (khe
n5ng tac dQng pha hriy) toi c6ng trinh cAn b6o v4.
Tren gia thi6t cu th6, n6u b6 qua luc cdn khong khi,
nh&ng phLrong trinh chuy6n d6ng cria chet di6m tai
thoi di6m bAt k!, duoc dp dung cho m6t kh6i xudt
phet tLr m6t di6m tuong tdc va chqm voi v5n t6c Vo
nghieng m6t g6c o voi phuong ndm ngang (H.3).

Parabole

y.= x tanu- x

DAu qu! dqo bay: t=0. V=V.. .= -
Cu6i qu! clao bay:

* Scos B(1 -.-,
vo coso

Vo2 cos 2o + (Vosinc !: (7\

/ai lteu sup

(6)

dang

\./
6r - 90" - 0 + arctan ;";1x

v1y

Sgr vQn d6ng crla tu nhi6n tl6i vo
v5ch n[i vd c6c suon d6c da c
nguyCn nhan sinh ra cdc kh6i t 6 mAt 6n oinh (ng5u
nhi6n) vd c.ac kh6i hoac tang lin co kicfr rhuoc ldp.

C6c kh6j ri6ng 16 (tu vai centimei. o-Cn vai m6t)
va chqm-nAy hoac len tren sudn d<ic. nhu trong
c6c di6u ki6n tang, kh6i l5n voi kicir ihufc khdl

(8)
i cic sudn d6c,
['rE nut n6 ld

H.3. Qui dao bay c1a cnAt aiem c6 dang parabole
Ghet diem c6 vQn t6c ban dAu Vo)

Vdi alia hinh sudn d6c 6n dinh vdi g6c B so v6i
phuong ndm ngang, bi6u thrlc m6 td dang y=-x
tanB, chring ta d6 dang tim th6y chi6u diri va chqm
b6 mat ttia hinh vir clQ nAy S, x6c dinh song song
v6i sudn d6c dia hinh vd chi6u cao bay l6n nh5ti
so v6i dia hinh, duoc x6c alinh la:

.= ?Y&9!2" ltgr*rsp; : * 
(2)

gcosp

1 : 2Vo'"oa'o 
11oo*1og1,

29

f (tgu + tgp).cosB

nhau tu vai milim6t d6n vei *:: . -:
dO vdi t6c d0 lon tr6n mOt <- : : - :

m

phuc tap, Ch0ng t6i da xri ii , e :=- :- :: rao du
doan va xec dinh c6c rOi ro ba-; .; :- -.: :-am dd,
khdo sat d6 thu thap s6 rie- - j : : :- -=: .oi cec
th6ng s6 ddc trung ve cau t.L : : - i - : : . a do on
ornn cua sLpon doc. li-r do xa: :-- . - -,jc ninh
dang.c0ac6ckh6i co khd n5--: --.' -: --.sutld
c6 th6 xdy ra trong pham vi rg- =- -

3. X5c rlinh b5n kinh inh huor; :-.: d6 ving
Theo phuong trinh chu;e- :.'; -- l.Z vit

cdc bi6u thuc ti (2) d6n i5 :---; : :: :^6 xac
dinh khodng cach dd vang kr-, -: - -

L=[(v6)2.sin0/g], m. (9)
Trong d6: vo - VAn t6c ban d5u :-: r= =-1. m/s; e
- c6c hop bdi v6n t6c ban dAu ,: -:' : - i.rg nem
ngang: g - Gia t6c trong truorc - -.

Tir c6ng thuc (9) suy ra b,- -- :-- rudng
ngang lon nnSt ung voi goc e=-i

l-.=[(vr)'/g]. m. { 10)
N6u il5 vSng tu dO cao h xuc-: -.: t:: :rl ta c6

ban kinh dnh hudng lon nh6r li
L.
2

l+! *1
L.

lcvn tuong &ng. Luc tuong tec giria cdc inanh phAn
xu6t hiCn gi0a kh6i dd vir G mar suTr d6c s6 du
b6o qu! clqo bay, di chuy6n vA nby rcruc h6i) phuc
tap, do d6 qua trinh m6 pho^: : ay Ia rat

g

2v' cos ,/

f.

p

L, (1 1)
(3)

(4)
.: -:: Jat, m.

- :: r -^3 hon
3U" noac cno cao hon vung xu-: : g nh6

Tai day: h - DO cao c0a kh6i dd ba. s:
Khi ti6n hanh n6 d suon d6i :: :

hon 30 m thi bdn kinh vtng ng-. - =- : - - phdi
ting l6n '1,5 lan ve phfa xu6n :: , I L \ 02:
2008/BCT). Ap dung quy chu3"-:-=- = 

' - - :r.oc
b6n kinh an toan de veng theo Q3, ', 

=
L."=(1..1 ,5), m. 12)

4
Cac thanh phAn rat can thiet va h0u dung trong

nghi6n cuu cdc trLpong hop cu th6, dec bi6t la v6i
c6c c6ng trinh cAn bdo v6. Khi d6, v6n t6c cia kh6i
duqc bi6u diCn theo phuong trinh sau:

V,=(Vo.coscr) vir Vr=(V..sino-gt). (5)

c0rmrcnrEp u6. sd 6 - 2ols

[Lfiil

I,

I

v

Dia hinh
y = x lanlJ
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Bdng 3. Bitn kinh an todn dd vdng khi sir dung thu6c n6 AD1 v6i chi ti6u thu6c n6 0p kg/m3

1

locdono
D (m7s)

van loc oa vang
ban d6u Vo (m/s) C6t cao D6 cao h

(m)
Bdn kinh dnh hudng

ngang lon nhat Lm (m)
Bdn kinh an
todn Lm' (m)

3600 12,62 230 100 16,23 to)
3600 12,62 220 90 16,23 47 ,18 ,

3 12,62 210 80 16,23 45,04
4 12,62 200 16,23 42,78-

3600 12,62 190 60 16,23 40,35 .

6
7
8

3600 12,62 180 50 to.23 37,73
3600 12,62 170 40 16,23 34,85
3600 12,62 160 30 16,23 31,62 .

o 12,62 150 20 16,23 27 ,87
16,2310 12,62 130 0 16,23

11 4200 14,72 230 100 22,08 qo 1,
12 4200 14,72 220 90 22,08 56,97
13 4200 14,72 210 80 22,08 54.5
14 14,72 200 70 22,08 51 88

49.0815 14,72 '190 22,08
16 4200 14,72 '180 50 22,08 46 06
17 4200 14,72 170 40 22,08
18 4200 14,72 160 30 22,08 39.05

u.7819 4200 14,72 150 20 22,08
20 4200 14,72 130 0 22,08 22 A8

lm

80

6{)

.t0

20

Vrvi thu6c n6 ANFo: (2.E.)12=e.et s .-
Vo=0.44D.(2.E )''. .'A)

Trong do: 
"7p=q/(0.5.r) 

- Ti s6 ap c--: . : :=rg va
bo mo co dia hinh nli cao (tr6n cao : -=: ] 8.,)
- T1i s6 ep dung voi tAng va bo rro . -: .-:: ,,uong
sAu lduoi thep): q - Chi ti6u thuoc -. . '.'ar dO
dat d6.

Nh6m nhi6n cuu da mO phdng ..:-- :,:c k6t
qu6 m6 ph6ng quydao bay c[ra cr,: :, .=-: <hi n6
m jn voi thu6c n6 ANFO voi van ::: : = 

- -.: - V" o
m6p hay suon t6ng n6 min, huc-; ., .z-E itto
cOng trinh m6 cAn bdo v6 duoc:-- ::.- ,a m6
ph6ng nhu tr6n hinh H.4 vd H.5.

4. Tinh toan 6p dung cho cdc d:- kl6n m6
de D6l6mit Ninh Binh

Nhom tdc gia da lua chor^ i=_ .=- -j dd
D6l6mit Ninh Binh c6 di6u ki6n : = - -- -_ :ao vd
c5c c6ng trinh bao v6 ld me: :.-: ::- cOng
nghiep. khu vL"pc dan cu phia d" r - -. ' - -.6 d6
lam dieu ki6n tinh drp dung. D,i- . :- ::: l,em
pham vi dd vSng duoctfnh toan:-:-: :t _.-11.2,
3. Tr6n so d6 le vdng 6nh hL,i-: :t, :-, ,-a m6
dd tr6n tAng co c6t cao +190 r, : ^; --: .-:lm,
md sri[ dung thu6c n6 ANFO. c:-: '- -: -- ^ phA
dri tr6n tAng cao so vcri cao dc -a: -=-: ..- :bng
nghi6p. ban kinh an toen tin" Cr r: : --

lrlrl

H.4.. Kil qud m6 ph6ng ngSu nhi6n quy d1o
khdi dA (chdt diem) bay voi vAn t6c ban dAu
kh6i da 2 m/s. h€ s6 tdn ndng luohg kh6i 0.6

Dua theo phuong trinh Gurney (.1943), ta c6
vQn t6c dA veng ban dAu trong de khi n6 min la:

Vo=[(2.E) '''.t(c/m)], m/s. (13)
Trong do: (Z.E)112 - Hdng s6 Gurney.

.HC so "f' phu thuQc vao nhom hinh dang h6
th6ng voi Y;(2.E1"'.f .(clm). do v6y ra c6:

Vr=(2.E') ''.@1m1"' (Jutius Roth, 1979) (14)
Vdi thu6c n6 eot tnong.lvng hi6n nay k6i qud

nghi6n cl?u cho th5y Q E')1t2=(Dl3l, trong eO D ta
t6c d6 kich n6 c0a thu6c n6 sr) dung, thi

Vo=1D/3).(c/m)1/,. (15)

G0ilG ilGHEP m6. sd o - zors

mm

Ns

2

3600
3600 70

5

3600
3600

4200
4200 60

U
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6ugqg cgc qc11 ugqd 6uhp 6u4r 6uorl ugt ]er lQrn
nn 9c 9s qutq gur c9c nglqc eq P^ req qulq 9u
e,t lglq cpp ]g!ql upc l9r pt 9t cnqt uQrl nqlp cpc
nn rgl 6uoqd gur gp ug^ 'op oC'ur..u gu-ueoq)
tq) ?ql rrc gs 6ugql '91 n?r n?!qu 6ugmq qug
niqc p^ del c4qd 191 pl uttu gu op 6upn pp LluPtu
r.luip cgx 9p ugn {9q1 oqc '9p pnb }g)i cgc ,r.rl

'oec u?]l ou rJl iA cpc ro^ os
ugl 6up1 en d9q1 6ug1 cpc rp^ os uoq gqu upl6
gql nx 9c gnb lel cgc 'Sooztzo 117135 6uo4 nqu
dgqd ouonqd p^ qul] lgnx gp pt6 cpl urgqu dgqd
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m6t 6n arinh. anh hudng t6i m6i trudng vd c5c
c6ng trinh c6n bdo ve trong di6u ki6n clia hinh,
clia chat ph*c tap. cac chi phi thdm dd khao s6t
ld rdt l6n va nhi6u truong hop la kh6ng thuc
hi6n duoc se dLpoc nh6m tdc gi6 ti6p cAn vd
nghi6n c0u trong thoi gian tdi.D
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]GAI IHiIC M6

Oxc DVNG srMULrNK...
(Ti6p theo trang 60)

SUMMARY

The radius of the danger zone with Ioose
rock lands when blasting in open mines is
calculated according to national technical
regulation QCVN 02: 2018 / BCT through
various blasting methods. ln addition to tllb
conventional geometrical parameters, the
radius of the danger zone caused by the
fragments scattered by rocks and blasting
also depends on the type of explosives, the
powder factor and the total amount of
explosives used. The paper introduces the
basis of the method of calculating the kinetic
energy formation conditions of rock
fragments when blasting on open mines with
different blasting methods. Here, the authors
forecast the impact radius of rock splashing
due to blasting on open-pit mines, or in
mountainous terrain in Vietnam.
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WH suu tdm

SUMMARY

The article presents the application of
Simulink Matlab to study the dynamics of the
rod rotation on rotary drilling machine CElll-
250T, which is widely used at the open pit in
QuAng Ninh area. The results of the study
allow to select the acceptable performance
characteristics, operating parameters and
adjustment parameters to the optimal control
system for an electric drive of .a.- rotating
mechanism operating with different mining
geological conditions.
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