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tll ren co sd coi m6i oiem tr6n thdnh t6 min ta

I mQt nguOn .n6 phu, 6p dung nguyen- lli'

I Huyghen thiet lap duoc c6ng thLrc tinh tdng
mat dO nang luong tai m6t diem bit k| ngodi
luong n0. Nho chuong trinh mO phdng duoc x6y
dqrng tr6n ng6n ng0 Matlab (MPl) dd phan tich
c6ng th0c tren, bei 65o di ti6n hanh nghi6n c0u
thiet lap va.phan tich kudng n5ng luong va virng
pha huy dat d5 xung quanh luong nO hinh tru.
Ph6n tich k6t qua nhan dugc: theo khoing c6ch xa
dAn luEng n6, trudng ning lugng cOa lugng n6
dei hinh tru lu6n bi6n d6i tir ninn tru, sang elipxoit
ve cu6i cing ve hinh cAu khi d xa t6m n6; hinh
dang virng ph6 htiy chinh l2r hinh dang be mat c6
c ng mOt m0c neng luong tuong ung bing tri s6
toi han d6 pha hrly da; khi ting chi6u ddi tuong dtii
cia luEng n6 dai so vdi ban kinh cia n6 thi ban
kinh ving ph6 hty ting vd dat b3o hda khi chi6u
diri tuong O6i tang Oen mot gi6 tri nhet dinh.

1. T6ng quan

TrOn the gioi da c6 nhi6u c6ng trinh nghi6n cuu
ve anh hLrong cua chieu dai luEng nO den hinh
dang, kich, thLpoc virng ph6 hny d6t d6. Di6n htnh
c6 thC ke d6n c5c k6t qud nghi6n cou cia
Pokrovski G.l, Vlaxov O.E, Kutuzov B.N, Belin V.A,
Neyman, Harries, Hagan, Le Ven Trung, Pham
Van Hoa... Tet ca cac nghien cLpu d6u chung minh
khi tang chieu dai tuong CI6i luqng n6 thi ban kinh
virng ph6 hiy"se tdng, hinh dang trudng neng
luong s6 chuy6n dAn tir hinh trq sang elipxoit va
cu6i cirng v6 dqng hinh cAu, khi luong n6 rAt Oai tni
ving nay c6 dang trq vd t6n tqi mot ti s6 tdi han
gi0a chi6u diii luEng thu6c n6 va duong kinh
luong thu6c n6 (Lr/d)" md n6u l6n hon hoNc bing
ti s6 ndy thi b6n thi ben klnh pha hiy d5t da xung
quanh luong thu6c khong tAng [1], 121, 1S1i 1+1, 1S1.

Tuy nhien tAt cd cec c6ng trinh d6u xem xet luEng
n6 dai c6 dgng "dudng cli6m" d g6c dO phat xa
n5ng luqng, dac biet chua xem x6t d6n sr,r inh
hudng cria phin dien tich t5c dqng truy€n ning

lu_gng cia bu6ng min d6n alidm khdo s5t, di6u nriy
d6n dtln slr chua hodn todn thuy6t phUc ve
phuong dien ly thuy6t cria c6c c6ng trinh nghien
cuu. Tr6n thyc t6 luong n6 luon tdn tai m6t gie tri
dudng kinh nh6t dinh (th6ng thuong t6t thieu ta 32
mm) va dAt trong mot 16 khoan c6 dudng kinh xac
dlnh. Khi d6 sU phan b6 ndng luong n6 ten thanh
16 khoan mdi chinh ld ngu6n ndng luirng n6 ph6t
xa ra m6i trudng dat de xung quanh. Trong truong
hop nhu vay theo k6t qud nghi6n crlu crla linh vuc
co hgc ddt da, thi dO cong 16 khoan c6 5nh huong
d6n truong riang lL?ong n0. Vi vay can phei dua ra
m6t mO hinh t6ng qu6t khic phuc duoc cAc t6n tai
tr6n d6 thi6t lap m6i quan h6 gi0a truong ndng
luEng n6 hay vtng ph6 hriy voi ngu6n n6.

2. Nghi6n c&u x6c ctinh tri s6 ning tuong n6
phrit xq Qi mQt ali6m trong kh6ng gian

Theo lf thuy6t n6 qu6 h)nh hlnh thdnh vd tan
truy6n s6ng n6 cl6u tudn theo quy ludt quang hoc
va am hoc. V) vay theo nguyen l),' Huyghen truong
neng luqng n6 hay s6ng n6 ph6t ra tu luqng nO khi
kich n6 c6 th6 xem nhu duoc ph6t ra tir tAp hop
nguon n6 di6m phAn b6 hen b6 mat cia thanh
bu6ng.min (thanh 16 khoan), voi tri s6 cuong tt6
beng t6ng nang luong thu6c n6 chia cho dien tich
xung quanh bu6ng thu6c. Nhir vay khi n6 luong n6
dii trong 16 khoan thi m6i phan t6 dS v6 ctrng nhd
tr6n mdt lugng n6 s6 trd thdnh mdt ngu6n phSt
ning luong, ning luqng niry s6 chuy6n toen b9 l6n
mot met kin b5t k! bao quanh.

Khi xem x6t tac dpng n6 cOa mQt luong n6 c6
chi6u ddi H, dudng kfnh d, ndng luong huydn tdi
mQt vi tri A ndo d6 cSch truc luong n6 m6t khodng
R" vi c6ch. clSy _luqng n6 m6t khoing !u s6 (uo-
x6c dinh beng t6ng tdt cd c6c ndng luEng cia c6c
ph6n t& dS tr6n phAn mdt tru BCDDrC,B., nhin th5y
di6m A, xem H.1. N6u tai di6m A, ndng luong do
luEng n6 truyBn d6n thing duoc ti6n [et cia cec
phAn.tr? ct5t dd thi d6t da se bi ph5 hriy, d6p vo.

N6u gid thi6t ring clAt di ldr mOi truong d6ng
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hinh dang trudng neng luEng vd vtng ph6 htiy cria
luong n6 amonit s6 6 JV c6 dudng kinh 32 mm ve
chi6u ddi luqng n6 bi6n d6i ti, nh6 ct6n tdn tuong
ung nhan c5c gi6 tri 3,2 cm; 64 cm; 300 cm trong
loAi 

^dA 
c6 ml}c nang luong bdn gioi han la 350

jlc.m'. CAc ket qua nhan duqc trinh biy tir hinh H.2
d6n H.4.

n

H.4. Hinh dqng ving phd hIy khi chi6u ddi luqng
nO LF300 cm (LF93,75): 1 - Ving phd hoai; 2 -
Ving chdn dQng gdn; 3 - VDng chAn d6ng xa

C6c k6t qud xuat phat tir nghien cfu atoc tap
theo phuong phap nang lugng va phir hop voi
nhong nghien c*u tir truOc tdi nay, the hien su
clring d5n cia phuong phap nghiCn c0u c0ng nhu
k€t qud cria ldi giai bai toan.

4. Nghien c0u inh hu&ng cia chidu ddi tuong
tti5i lugng n6 Oen bdn kinh vtng pha htiy

T€n co sd x5c dinh vtrng ph6 hty cta luong n6
ddi t6ng qu6t c6 dqng elipxoit, khao s6t quan hC
gi0a chi6u dai tuong d6i luqng n6 vd b6n kinh
ving ph5 hrjy tuong Ong V6i c6c loai d5t da c6 do
cung f1o=4, frp=6, frp=8, f1r=10, f1r=12.

Nguy6n tdc xac dinh bdn kinh pha hoai c6 cac
bu6c nhu sau:

* TiI ben kinh vdr chi6u dai luqng n6 x6c dinh
aluEc the tich, kh6i luong cria luong n6;

* TU kh6i lugng cria luqng n6 x6c djnh duoc
the tich d6t cla pha vO, theo phuong phAp c6n
bdng luong ti6u.trao thu6c thu6c n6 don vi tl6i v6i
tirng loai aISt da;

n Can bang th6 tich dAt d6 ph5 vo voi th6 tich
cia elipxoit, xac dinh duqc cac b6n kinh ctla
elipxoit. Ban kinh pha hoai s6 ld ben kinh vu6ng
g6c vdi truc cia luqng n6.

St} dqng ng6n ng0 Matlab d6 l3p chuong trinh
khAo s5t (KS1), k6t qua the hien d hinh H.5.

H.3. Hinh dang ving phe hiy chi6u ddi tuvng n6
Lt=64 cm (L1d=20): 1 - Vi)ng phe hoqi dQp vd; 2 -
Ving ch1n dQng gAn; 3 - Ving chdn d6ng xa

Phan tich k6t qud nhan dugc trong hinh H.2,
H.3 va H.4 chi ra rdng: hinh dang trudng neng
luong cria luqng n6 dai bien d6l theo khodrtg c6ch
xa d6n t6m n6 lu6n tuAn theo qui luet tir dAng hinh
tru khi d q6t luqng n6, chuy6.n dAn sang hinh elip
vir cu6i cing v€ dang hinh cAu khi r5t xa tdm n6;
hinh dang vung phe hriy phu thuQc vdo chi6u diii
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tu_ong tl6i cria lugng n6 so v6i bdn kinh cia luqng
n6, v6i luong n6 t6p trung thi hinh dang vnng ph5
hty c6 dqng ciu, vdi luqng n6 c6 chi6u ddi tuong
d6i nh6.thi hinh dqng vung ph6 hriy c6 dang hinh
elip, voi lrrqng nO co chi6u dai tuong d6i lon thi
ving ph6 h0y ti6n ddn v6 dang hinh tru.

H.-2. Hinh dang ving phd hIy khi chi6u dei tuEng
n6 nhd L,=3,2 cm (Lld=l)"1 - Ving phd hoai dAp
v6; 2 - Vdng chdn dQng gAn; 3, 4 - Vdng chdn
dQng xa

92
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l'tGHEil ctru rHEr mp...
(Tidp theo trang 93)

SUMMARY

Based on each point on the mine hole as
a secondary explosive source, application
the Huyghen principles sets the formula to
determine the total energy density at any
point outside of the charge. By dint of the
simulation program which is built on the
language fr/atlab (MPl)to analyze the above'
formula, the paper presents the researches
and analyzes about the energy fidld and the
zone of destroy rock surrounling cylinder-
shaphed charge. Analysir;rgi the getting
results shows that, accorQihg to the distance
from away the charge, the field explosive
energy of long cylinder-shaped charge always
changes from cylindrical to ellipsoidal and
finally the sphere shape when away from the
explosive center; the shape of destructive
region is surface shapes having the same
energy levels corresponding with the critical
values to destroy rock; when increasing the
relative length of charge compared with its 

]

radius, the radius of destruction zone increases I

and reaches saturation when the relative I

length increases to a certain value. 
I
I

SUMMARY

c0ilG ilGHTEP ru6, sd s - zors

hi€n tinh n6 6n dinh phi lf. tudng) n6n cho k6t quA
chinh x6c hon, cdn hai phin m6m EXPLOSION 2.0
va Cheetah deu dugc x6y dyng dua tren ly thuyet
n0 0n dinh lf tudng nen ket qua tinh c6 sai lech lon
hon. Voi 5p suAt hen mat s6ng n6, do khong c6 s6
li6u thuc nghiQm nen chua dua.ra duqc d6nh gi6
dQ chinh x6c ctia c6c-phin mem voi nhau. Tuy
nhi6n, ta nhAn th5y ket hue tinh theo ba phin m6m
tren khdng c6 su chenh l6ch nhidu. Nhu vAy, n6u
so voi phan mem Vixen-|, EXPLOSION 2.0 c6 d0
chinh xdc kem hon (nhung kh6ng nhi6u) nhung
neu so vdi phan mem Cheetah, CIo chinh xac c0a
EXPLOSION 2.0 kh6ng khac nhau ct5ng k6.

5. KiSt luan

Tr6n co sd m6 hinh toan qu5 trinh n6 6n dinh l]i
tudng, cac tAc gi6 

.d5. 
xAy 

-dr.rng 
thdnh cdng ph6n' mem cing co sd dO liQu di kdm c6 kha nang du

doan cec dac trung n0 cua thuoc n6 c6ng nghiep
voi dQ chinhxdc kh6ng thua kem phin m6m crla
nLroc ngoai. DiCu nay gi0p cac don vi nghi6n cuu
vat liCu n6 trong nudc nang cao ndng h,rc, hi€u qui
trong nghien crlu ch6 tao thu6c nd moi. Ngodi ra,
dua tren tnuat toan cua phAn m6m niry, c6 the ti6p
tuc ph6t trien c6c ph6n m6m chuy6n dung kh6c d6
nghien cuu s6u v6 co che kich n6, truyCn n6 vd
sinh c6ng cOa thu6c n6 c6ng nghiQp trong c6c di6u
kien gan voi thr?c tC ti6n hanh c6ng t6c n6.O
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Ng.?ei biAn Gp: Hd Si Giao

[m

The software "EXPLOSION 2.0" and
database of the thermodynamic properties of
subslances are developed to predict the
detonation characteristics (velocity of
detonation, pressure on detonation-wave
front) of commercial explosives. This is an
important studying of novel explosives. The
software has some advantages such as its
simple interface, it is easy to use and its
calculation outputs are corresponding with
those obtained by the foreign computer
codes and practical data.
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