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NGHIEN CUU THIET LAP TRUONG NANG LUONG,
VUNG PHA HUY DAT DA CUA LUONG NO DAl
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moét ngudn nd phy, ap dung nguyén ly

Huyghen thiét lap dwoc cong thie tinh tdng
mat dd nang lwgng tai mot diém bat ky ngoai
lwong nd. Nher chwong trinh mé phéng dwoc xay
dwng trén ngdn ng® Matlab (MP1) dé& phan tich
cong thirc trén, bai bao da tién hanh nghién ctru
thiét 1ap va phan tich trwéng néng lwong va vung
pha hly d&t d4 xung quanh lvgng nd hinh tru.
Phan tich két qua nhan dugc: theo khodng cach xa
dan lwgng nd, tredng ndng luweng cla lwong nd
dai hinh tru luén bién ddi ti hinh try, sang elipxoit
va cudi cung vé hinh cau khi & xa tam né; hinh
dang viing pha hdy chinh Ia hinh dang bé mat co
cung mét mire nang lugng twong ng bang tri sé
t¢i han dé pha hiy da; khi tang chiéu dai twong déi
cua lwgng no dai so véi ban kinh cGa no thi ban
kinh vung pha hdy tang va dat b&o hoa khi chiéu
dai tvong déi ting dén maot gia tri nhat dinh.

‘I[ rén co s& coi mdi diém trén thanh 16 min la

1. Téng quan

Trén thé gi6i da c6 nhiéu cong trinh nghién ctru
vé anh huéng cda chidu dai lwong nd dén hinh
dang, kich thwéc viing pha hiy dat da. Bién hinh
c6 thé ké dén cac két qua nghién clru cla
Pokrovski G.1I, Vlaxov O.E, Kutuzov B.N, Belin V.A,
Neyman, Harries, Hagan, Le Van Trung, Pham
Van Hoa... T&t ca cac nghién ctru déu chirng minh
khi tang chiéu dai twong déi lvong nd thi ban kinh
ving pha hly sé tang, hinh dang truong ndng
lwong sé chuyen dan tu= hinh tru sang elipxoit va
cudi ciing vé dang hinh cau, khi lueng né rat dai thi
vung nay c6 dang try va ton tai mot ty s t&i han
gitba chiéu dai lwong thuoc ndé va dwdng kinh
lwong thude nd (Ly/d). ma néu I&n hon hoic bang
ty s6 nay thi ban thi ban kinh pha hly dét da xung
quanh lvong thubc khéng tang [ [2, (3], [4], [5].
Tuy nhién tat ca cac cong trinh déu xem xét lvong
no dai co6 dang “duwong diém” & goc do phat xa
ndng lwong, dic biét chuwa xem xét dén sw anh
hwéng cha phan dién tich tdc dung truyén nang
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lkgng cla bubng min dén diém khao sat, diéu nay
dan dén sy chwa hoan toan thuyét phuc vé
phwong dién ly thuyet cua cac cong trinh nghién
clru. Trén thue té lwong nd ludn ton tai mot gia tri
dudng kinh nhét dinh (thong thwong tét thiéu 1a 32
mm) va dat trong mét 16 khoan ¢6 duwdng kinh xac
dinh. Khi d6 sw phan bb nang lvgng nd 1&n thanh
16 khoan mai chinh la nguén nang luong nd phat
xa ra moi tredng dat da xung quanh. Trong tredng
hop nhw vay theo két qua nghién ctru cla Iinh vuc
co hoc dat da, thi do cong 16 khoan ¢6 @nh huwéng
dén trudng nang luwgng no. Vi vay can phai dua ra
mét mé hinh toéng quat khdc phuc dugc cac ton tai
trén dé thJet lap moi quan hé gitba tredng nang
Iwgng nd hay ving pha hiy véi ngudn né.

2. Nghién ciru xac dinh tri s6 ning lwong nd
phat xa tai mét diém trong khong gian

Theo ly thuyet nd qua trinh hinh thanh va lan
truyén séng né déu tuan theo quy luat quang hoc
va am hoc. Vi vay theo nguyén ly Huyghen treong
nang lvong nd hay séng nd phat ra tir frong nd khi
kich nd co thé xem nhu duoc phat ra tir tap hop
nguon né diém phan bé trén bé mat cua thanh
buong min (thanh 16 khoan), vm tri s6 cwong do
bang téng nang lwong thuéc nd chia cho dién tich
xung quanh bubng thubc. Nhw vay khi nb lwvong nd
dai trong 16 khoan thi mdi phan té dS vé cing nhé
trén mat lugng nd sé tré thanh mot ngudn phat
nang lugng, nang lweng nay sé chuyén toan bd lén
mét mat kin bat ky bao quanh.

Khi xem xét tac dung nd ctia mét lwong nd cd
chiéu dai H, dwdng kinh d, nang lvong truyén toi
mét vi trl A nao 60 cach truc lvong nd mét khoang
Ra va cach day lvong né mét khodng H, sé& dwoc
xac dinh bang tong tAt ca cac nang lvong cla cac
phan ter dS trén phan mat tru BCDD;C4B; nhin thay
diém A, xem H.1. Néu tai diém A, nang Iwcng do
Iwo’ng nd truyen dén thang duoc lién két cua cac
phén t&r dat @4 thi dat da sé bi pha huy, dap vo.

Néu gia thiét ring dat da 1a moi trwong déng
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nhat, dang huéng (ly twdng) thi vung pha hly dét
da sé la tap hop cla tat ca nhirng dlem A c6 cing
mrc téng nang lvong do khéi thude nd truyén dén

béng tri sé ndng Iwong gidi han cia dit da. Néi
cach khac hinh dang trwdng nang lugng & muic
gigi han chinh va ving pha hay dat da.

Khi tinh toan nang luong truyen dén mot diém
trong méi tredng dat da & diéu kién ly twdng
(khdng xét dén tén that nang lvgng trén dwéng
truyén), cé thé biéu di&n nhuw sau:

« Tai mat cla khéi thuéc nd, mdi mot phan té
dS sé& mang 1 nang lvong: dS.q véi q la mat do
nang lwong trén méat 16 khoan:

* Theo nguyén ly Huyghen, mat d6 nang lvong
tlr dS truyén toi diém A sé la:

q
dE = =.dS. (1)
47R?
Khi d6 téng ndng lwong tlr cac d truyén toi
diém A sé la:
Ea=] [ 700
(2)
2
04 4mRS :
C6 thé thay:
dS =r.dg.dh

: RYy= (R, ~r.sing)? +r.cosg? + (H, —h)?
» Chép nhan gia thiét r 1a ban kinh lwong nd, R, la
ban kinh pha hoai trong dat da nén cé thé xem
r<<R,, do dé (2.r/R,)<<1 va do dé
;2.R2u.r.smv:p . o 3)
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vé st dung xap Xi toan hoc: (1+x)*=1+a(B.x) néu |
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Cong thire (3) chinh 1a biéu dién dang glal tich
téng mirc nang lwong tai diém A do nguon né hinh try -
dai cung cap. Tap hop cac diém co cung murc nang
lwong théa man phwong trinh (3) chinh la tredng
nang lgng xung quanh lwgng nd dai hinh try;

+ (4)

3. Phan tich hinh dang tru’o’ng nang lwvgng
né va viing pha hay dat da

pé thuan tién trong khao sat truvéng nang lweng
va ving pha hidy xung quanh lwong nd, tién hanh
xéy dwng mét chwong trinh mé phdng bang ngén
ngl Matlab (MP1) Chuong trinh d& cho phép mé
ta hinh anh cla tap hop cac diém c6 cung téng
muc nang lwong. Gia thiét tbng mat do nang lvgng
tai diém A la bién pha huy dap vo bang mét gia trj
nao do. V&i cach dat van dé nhuw vay, nhirng dlem
co6 tdbng mat do nang lvgng I&n hon diém A sé& ndm
trong vung pha hiy con nhirng dlem c6 téng mat
dé nang lvgng nhé hon diém A sé& ndm ngoai ving
phé hly (ving chan déng). Tién hanh khdo sat
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hinh dang trudng nang lugng va vang pha hily cla
lrgng nd amonit s6 6 JV ¢6 dudng kinh 32 mm va
chiéu dai lwgng nd bién dbi tir nhd dén Ion twong
(rng nhéan cac gia tri 3,2 cm; 64 cm; 300 cm trong
loai da cd muc nang lwgng bén gidi han 1a 350
j/cm Cac két qua nhan duoec trinh bay tir hinh H.2
dén H.4.

H 2. Hinh dang ving pha hdy khi chiéu dai luvong
né nhé L=3,2 cm (L/d=1): 1 - Vung pha hoai dap
v, 2 - Ving chén déng gén; 3, 4 - Ving chén
déng xa

H.3. Hinh dang viing pha hdy chiéu dai J’Lf'o’ng né
L=64 cm (Lyd=20): 1 - Vung phé hoai dép vo; 2 -
Ving chan déng gén; 3 - Ving chan déng xa

Phan tich két qua nhan duoc trong hinh H.2,
H.3 va H.4 chi ra rang: hinh dang trwéng nang
lvgng cla lwgng nd dai bién dbi theo khoang cach
xa dan tam nd Iuén tuan theo qui luat tir dang hinh
tru khi & sat lwgng né, chuyen dan sang hinh elip
va cudi ciing vé dang hinh cau khi rat xa tam nd;
hinh dang vung pha hly phu thuéc vao chiéu dai
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twong déi ctia lwong nd so v&i ban kinh ctia Iwo'ng
no, voi lwgng no tap trung thi hinh dang ving pha
huy c6 dang cau, v&i lwgng nd co chidu dai twong
dbi nhé thi hinh dang vung pha huy cé dang hinh
elip, voi lwgng nd c6 chidu dai twong ddi 16n thi
viing pha hay tién dan vé dang hinh tru.

&

H 4. Hinh dang viing pha hay khi chleu daf Iuong
né Lt=300 cm (L=93,75): 1 - Vung pha hoai; 2 -
Viung chan dong géan; 3 - Ving chén déng xa

Céc két qua xuét phat tir nghién ciru doc lap
theo phwong phap nang lwgng va phl hop voi
nhirng nghién ctru tlr treée toi nay, thé hién sw
dung dan cua phuong phap nghién ctru cling nhw
két qua cla |&i gidi bai toan.

4. Nghlen ctru dnh hwédng clia chiéu dai twong
déi lweng nd dén ban kinh viing pha hay

Trén co s& xac dinh viing pha hdy cda lwong nd
dai tong quat co dang elipxoit, khao sat quan hé
gitta chiéu dai twong déi lwong nd va ban kinh
ving pha hly twong (rng voi cac loai dat da co do
cirng fip=4, fix=6, fi;=8, fix=10, fy,=12.

Nguyén tac xac dinh ban kinh pha hoai ¢6 céac
bw&c nhw sau:

< Tl ban kinh va chiéu dai lwong nd xac dinh
dwgc thé tich, khdi lrong clia lvong né;

< Tl khéi lvong cla lweng nd xac dinh duoc
thé tich dat da pha v, theo phwong phap cén
bang Iwo’ng tiéu.hao thubc thuéc nd don vj ddi voi
tirng loai dat da;

% Can bang thé tich dat da pha v& voi thé tich
clia elipxoit, xac dinh duwgc cac ban kinh cla
elipxoit. Ban kinh pha hoai sé& la ban kinh vuéng
goc vai truc cla lvong néd.

S dung ngén ng® Matlab d@é lap chwong trinh
khao sat (KS1), két qua thé hién & hinh H.5.
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Phan tich hinh H.5 chira rang khi tang chiéu dai
twong déi cla lwong nd thi ban kinh vung pha hoai
dap v& cling tang theo. O vung ma chiéu dai twong
ddi cla lvong nd 1a nhd, sw bién déi clia ban kinh
pha hoai la twong ddi rd. Khi chiéu dai trong déi
Iu@ng nd tdng qua mot mirc nao do thi sw bién ddi
ctia ban kinh pha hoai la khong dang ké. Néu xac
dinh murc do chinh xac cua ban kinh pha hiy Ion
nhat R,7# khoang 90 % thi twong Ung véi chiéu
dai twomg dbi cua lwgng nd khodng trén duwéi 40.
Diéu nay cling ¢ nghia la véi chiéu dai twong ddi
lwong nd nhd hon 40 thi ¢ thé diéu khién duoc
ban kinh vung pha hdy dap v, con khi I&n hon 40
thi ban kinh vung pha hiy dap v& xem nhw khéng
thay déi va khéng diéu chinh duoc.

5. Két ludn

Tir két qua nghién cru va phan tich ly thuyét co
thé rut ra cac két luan nhw sau:

< Khi nd lvgng nd hinh tru dai trong mi trirong
dat da, tri s6 nang lwong né tai mét diém trong
khdng gian khong chi phu thugc vao cuong do
nguon no, khoang cach twong déi dén 16 khoan,
chiéu dai lwong nd, vi tri diém khao sat, ma con
phu thudc vao ban kinh 16 khoan (budng min);

+ Hinh dang trudng nang lwong cla lwong né
dai bién ddi theo khodng cach xa dan tam nd luén
tuan theo quy luat tir dang hinh tru khi ¢ sat lwong
nd, chuyén dan sang hinh elip va cudi cung vé
dang hinh cau khi rat xa tam nd. Két qua nay hoan
toan phu hop véi thye tién sinh dong khi st dung
lwong né dai pha cac két cdu bé téng cla cau Bac
Luan (Viét-Trung) nam 1991,

< Khi chiéu dai lwgng nd rat lon thi hinh dang
vung pha huy dép v& sé c6 dang try, khi giam dan
chleu dai lweng no thi vang pha huy dap v& chuyén
vé dang elipxoit, cudi cting khi chiéu dai bang dudng

H.5. Bién déi bén kinh pha hdy theo chiéu dai twong déi cda luvong nd

kinh lvgng nd thi hinh dang vung pha huy dap v&
Ia hinh cau. Cac két qua nay 1a phi hop véi nhirng
nghién ctru clia cac nha khoa hoc trén thé gigi va
thé hién sy dung dan cia phwong phap nghién
clru;

< Khi tang chiéu dai tvong d6i lwong nd thi
kich thwéc ving pha hiy-ting. Véi gia sbé tang dat
90 % gia tri, thi khi tdng chiéu dai luong nd (L/d)
virot khodng 40 1an dwéng kinh 18 khoan thi trj s6
kKich thwde vung pha hay xem nhu bao hoa trong
cac loai dat da co dd kién cé tiv 4 dén 12.0
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hién tinh né én dinh phi ly twéng) nén cho két qua
chinh xac hon, con hai phan mém EXPLOSION 2.0
va Cheetah déu duoc xay dwng dwa trén ly thuyét
nd én dinh ly tu’ong nén két qua tinh co sai léch Ion
hon. Vi ap suét trén mat séng nd, do khéng co sb
liéu thwe nghlem nén chua dwa ra dwgc danh gia
dé chinh xac cua cac. phan mém v6&i nhau. Tuy
nhién, ta nhan thay két qua tinh theo ba phan mém
trén khéng cbé s chénh léch nhiéu. Nhw vay, néu
so v&i phan mém Vixen-I, EXPLOSION 2.0 ¢6 d6
chinh xac kém hon (nhwng khéng nhiéu) nhung
néu so v&i phan mém Cheetah, dé chinh xac cua
EXPLOSION 2.0 khong khac nhau dang ké.

5. Ket luén

Trén co s& md hinh toan qua trinh nd én dinh ly
twdng, cac tac g|a da xay dung thanh céng phan
" mém clng co s& dir liéu di kem co kha nang dy
doan cac dac trung nd cuda thube nd céng nghiép
v&i dd chinh xac khong thua kém phén mém cla
nwéc ngoai. Diéu nay giup cac don vi nghién ctru
vat lieu nd trong nwéc nang cao nang lwc, hiéu qua
trong nghién cru ché tao thuéc né méi. Ngoai ra,
dwa trén thuat toan cia phan mém nay, c6 thé tiép
tuc phat trién cac phan mem chuyén dung khac dé
nghién ctru sau ve co ché kich né, truyén nd va
sinh cong ctia thude nd céng nghiép trong cac diéu
kién gan voi thyc té tién hanh cong tac né.0
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SUMMARY

The software “EXPLOSION 20" and |

. database of the thermodynamic properties of |
. substances are developed to predict the |
. detonation
. detonation,

characteristics  (velocity of |
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 4
codes and practlcai data.

| shaphed charge.
. results shows that, according to the distance
. from away the charge, the field explosive |
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. (Tiép 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 Matlab (MP1) to analyze the above |
i formula, the paper presents the researches |
| and analyzes about the energy field and the |

zone of destroy rock surrounding cylinder- ;-.
Analysing the getting |

- 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 |
and reaches saturation when the relative |
- length increases to a certain value.




