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CUA CHIEU DAI LUUNG NG BEN MUC BO DAP VJ BAT DA :
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A uat phat tee két qua nghién ctru cha ly thuyet
'( nd cho réng khi tang chiéu dai twong dbi

clia lwgng nd so véi dwong kinh thi ban
kinh pha hdy hay cwdng dé nang lveng tai mot
diém sé& tdng, ma mic do dap v& dat da lai ty 1é
thuan voi cwdng dé nang luvgng nd tai diém khao
sat. Chinh vi vay bai bao da tién hanh nghién ctu
thuc nghiém anh huwéng cla chiéu dai twong doi
Iwong nd dén mec do dap v& d4t da trén mé hinh
nd dién trong vét liéu thach cao-cat. Quy luat thue
nghiém rdt ra hodn toan twong doéng vai Iy thuyét,
méc do dap vo dat da tang cung voi viéc tang
chiéu dai lvong nd va dat tri sO bao hoa khi chiéu
dai twong déi lwgng né Ién hon gia tri téi han.

1. Téng quan

Hang loat cac cong trinh nghién ctru da chirng
minh rang, mirc d6 dap v& dat da (MDDVDD) ty 1&
thuan voi néng lugng né hay chi tiéu thudc nd, nhw
v&y khi cang gan lwgng nd MPBVDD cang Ién va
nguoc lai [2]. Bdi véi lugng nd dai, hinh dang va
ban kinh ving pha hly phu thudc vao chiéu dai
twong dbéi cla lvong nd so voi ban kinh cda né.
Khi tang chiéu dai twong dbi cta lwong nd dai thi
ban kinh ving pha hly tédng va dat bdo hoa khi
chiéu dai twong déi ting d&n mot gia tri nhat dinh
[1], [2], [3]. Pakropski G.I va Vlaxop O.E s dung
phuwong phap nghién cru khac nhau vé hinh dang
trudng nang lugng cla lwong nd dai va ching
minh rdng mat dé nang lwong né tai mot diém phy
thudc vao chiéu dai lwong nd [1], [3].

T4t ca cac lap luan trén da chirng minh déi véi
lwgng nd dai MDBVDD khéng chi phu thudc vao
chi tiéu thude nd, ma con phu thuéc vao chiéu dai
lweng nd. Vi vay dé khang dinh tinh dung dan cla
cac Iy thuyét, dac biét 1a dua ra cac quy luat vé s
phu thudc nay c6 dé tin cay, thi can phai tién hanh
nghién ctru thire nghiém.

2. Mé ta thi nghiém
Mo hinh thi nghiém:
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Hoc vién Ky thuat Quan sw

% Céng cu st dung thi nghiém gom Thiét bj nd
dién cung cép nang Iuong vu nd dén 500 J, day
phéng dién, budng nd, xem hinh H.1; bd sang tiéu
chuan gébm 6 sang, cac sang duwgc duc 16 trdn ¢
duéng kinh 1an lwot 1a (2,5; 5; 10; 20; 30: 40) mm,
xem hinh H.2; can tiéu ly;

X1 Mau mod hinh th&r nghiém lam béng thach cao
céat gdbm hai loai co kich thwéc, hinh dang va tinh
chét co Iy xem Bang 1 va hinh H. 3. Cac mau dugc
duc trong khuén s&t, khuon sat glong nhw bién cla
dudng ham va dleu kién nd dién ra sau khi cac 16
khoan tao bién nd trudc;

% Céac day tao xung né dién v&i cac dau nd
dwoc bé tri phan bé & truc clia mau, theo tirng kich
ban (n, h, a... thay dcn dé tao lvong nd dai tvong

dwong). Cac thong sén, h, a, a; tai hinh H.4 lan
ot 1a: so diém no; chleu cao mau; khodng gitra 2
dlem nd lién nhau trong hang; khoang cach ttr hat
né dau tién va cudi cung dén mat thoang trén va
mat thoang du&i cia mau.

H.1. So do ther nghiém bang mé hinh n6 dién: 1 -
Thiét bi né dién, 2 - Day né, 3 - Budng nd, 4 -
Mau thtr, 5 - Day phong dién

H 2. Sang phén loai thanh phan c& hat
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dwa theo sé ligu sang mau va trong lugng twong
trng voi tlrng mat sang, tinh theo céng thirc sau:
9 om,

100 M
Trong do: d;- Pwong kinh trung binh cla cap cd
hat th&r i, cm; o, - Ty 1é cap c& hat thu i trong
déng,% (a1+az+aa+ +0y,=100); m - Sé cép c& hat
phan chia, m=7.

Cac két qua thi nghiém khi thay déi chiéu dai
lvgng nd twong ng véi mat dé ang lwong dai
khac nhau dwgc phan anh trén Bang 2 va 3.

Dy, =

H.3. Mu st dung thi nghiém: a - Loai 1; b - Loai 2
% Kich thudc trung binh clia cuc mau sau nd sé

Béng 1. Théng sé ctia mau thi nghiém
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Bang 3. Két qué thi nghiém nghién ctru &nh huong chidu dai luong nd - Mau loai 2

twong déi cua luvgng nd.
3. Phan tich két qua thwe nghiém

Dé thiét lap cac quy luat thiee nghiém, can quy
ddi mirc nang lwong no dién trén mot don vj chiéu
dai trong thi nghiém vé& mot lvong nd dai twong
tng c6 dwdng kinh, mat d¢ thubc va nang luvong
riéng can bang vOi mlrc nang lwong dién trén mot
don vi chleu dai twong (rng.

Thubc nd tiéu chuan 13 Amonit sé 6JB ¢c6 nhiét
Iwrong rieng Q,=1028 kcal’/kg=1028.000 cal/kg Biét
1 kcal=4190 J, nén Q\,—4 307.320 J/kg= 4307 32
J/g, mat do trung binh cta thuéc né amonit s 6JV
la A=1 glem®. Véi mirc nang lwong trén mét don Vi
chiéu dai Ey (J/cm), khi d6 dwéng kinh Iwgng nd
quy doi vé tu'cmg duong amonit s6 6JB dwoc xac
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Ghi chu L - Ch:eu dai Iu'o’ng né, mm; Dqﬂ. - Bwong kinh quy doi cda lwong né, mm; L, - Chidu dar

dinh theo céng thirc sau:

d=10 _ A5y 2
a nLAQ, e @)

Tai day: L - M6t don vi chidu dai leong nd, lay
bang 1 cm.

Ap dung cong thirc (2) tinh toan duwong kinh
lwgng né dai quy ddi twong lrng v&i cac muc nang
lvong khac nhau, dwoc chi ra trong Bang 4.

T cac sb lieu trong Bang 2 va Bang 3, biéu
dién chiéu dai tuyet déi luvgng nd (L) vé trj sb chiéu
dai twong déi cha luong né so voi duwong kinh
lweng nd quy déi (d). Cac sb Iieu dwoc phan anh
trén hinh H.5 va H.6.
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Béng 4. Buong kinh long nd dai quy déi

| Mrc néing lrong nd
| dai don vi,E, (Jicm)

Tién hanh phan tich sé liéu trong tirng treong
hop méc nang lveng dai khac nhau. Phan tich sé
liéu nhan thdy & cd ba mirc niang lwong, tri sé
duong kinh trung binh clia ¢c& hat da sau nd gan
nhw dat bao hoa (khong thay doi) & cac tri sb chiéu
dai twong déi téi han khodng trén duwéi 40 lan
dwerng kinh lwong né.

Khi chiéu dai lwong nd twong dbi nhé duwéi gia
tri t&i han, thi khi ting chidu dai twong déi cla
luong nd thi dwong kinh ¢& hat trung binh giam va
nguwoc lai. Nhw vay, nghién ciru trong mién ton tai
anh huéng cla chiéu dai lwong né dén dudng
kinh trung binh cla c& hat voi viéc st dung
phwong phap binh phuwong téi thiéu cho phép thiét
lap duwoc cac mbi quan hé gitra dwong kinh trung
binh cla cuc da sau nd va&i chiéu dai tuong dbi cha
lvong nd c6 dang sau:

Béi vai mau loai 1:

Ly

0,0067 2
¢, R? =0,9660 (3)

Dy, =2.6241.e

%+ V&i mirc ndng lrong dai don vi, E~5 J/mm co:
Ly
- gt
Dy, = 3,0461.e d R?=0,8555 (4)
% Vé&i mirc nang lwong dai don vi, E/~4,29 J/mm:
Ly
d R?=0,8964 (5)

’

—0,0066
Dtb = 3,20438

DPéi véi mau loai 2:
¢+ V&i mire nang lweng dai don vi, E;=6,25 J/imm:

~0,0066 -t 2
Dy, =2,8267.e d R“=0,9304 (6)
“ Vé&i mire nang lwong dai don vi, E;=5 J/mm co:
~0,0080 - B
Dy, =3,18%4.e d R“=0,8783 (7)
<+ Vé¢i mire nang lwong dai don vi, E=4,29 J/mm:
0, 7_|-_t: )
Dy, =3,419.e d R*=0,946 (8)

So sanh sw phu thudc cla dudng kinh trung
binh cuc dat da vao chiéu dai lwong nd trong
trwong hop thay déi mat @6 nang luwgng nd thé
hién twong Gng trong phuwong trinh (3) dén (8)
hodc hinh H.5 va H.6. Phan tich so sanh cac
phieong trinh ndy va cac hinh trén nhan thay
dwdng cong cla trwong hgp mat dé nang lvong
trén mot don vi chidu dai nhé luén nam bén trén
duwong c6 méat dé nang legng trén mét don vi chiéu
dai Ién. Diéu nay phu hop véi quy luat khi ting mat
d6 thubc nd sé tang do dap v& dat da va nguoc lai.

H.5. Sw phu thudc cda duong kinh trung binh ¢ hat da sau no
vao chiéu dai twong déi luvong né - Mau loai 1
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_p. : :_. ‘10 . L 10 4§ 0 60
E Chleu dantuong doi cua tuong no, Lt/d
H. 6 Sw phu thuéc cua duong kinh trung bmh c& hat da sau né
vao chiéu dai twong doi luong né - Mau loai 2
4. Thiét lap quy luat tong quat sw phu thude D _0.007-t
cua MBDVBD vao chiéu dai two’ng dbi cua —b_-1266.e d R?-0,848 (9

lwong né

Quy luat thie nghiém danh gia sy phu thuéc
clia mirc do dap vo dat da _phu thugc vao chiéu dai
twong dbi cua Ivong né phan anh trong cac
phuong trinh tir (3) dén (8) va twong ng vd&i hinh
H.5 va H.6 hoan toan phu hgp vai két qua nghién
clru ly thuyet vé sy phu thudc cwong dd nang
lwong no hay ban kinh pha hdy vao chiéu dai
twong déi lvong nd.

Theo ly thuyet déng dang vé tac dung nd trong
méi trwéng dat da, thi két qua nghién cteu duoc
thiét lap trong muc 3 khang dinh sy théa man tinh
chat dong dang khi khdo séat véi cac mirc nang
[rong dai khac nhau.

Tiép tuc phan tich cac sé liéu thyc nghiém nhan
thay khi chiéu dai twong déi ctia lwgng nd I16n hon
gia tr t¢i han (dao dong quanh gia tri 40), thi & tat
ca cac thi nghiém vé&i mirc nang lvgng khac nhau
va mé hinh thi nghiém khac nhau d&u nhan dwoc
tri 6 dueng kinh trung binh c& hat da sau né gan
nhw bao hoa.

Chinh vi vay tién hanh xay dwng méi quan hé
gitra tri s6 dwong kinh trung binh tvong déi cha
c& hat (1a ty s6 dwong kinh trung binh (Dy) trén
dwong kinh trung binh bdo hoéa Dy, un) va chiéu
dai twong déi clia luvong né, két qua dwoc biéu
dién trén hinh H.7.

S& dung phwong phap binh phuwong téi thidu
cho phép nhan dwgc sy phu thudc nay cé dang:
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tb.bh

Buong cong trén hinh H.7 twong tng v&i phuong
trinh 9 cét truc hoanh tai hoanh dé Xap xi 34. Nhw
vay khi tri s6 chiéu dai twong déi clia lrong nd 1&n
hon 34 thi trj s6 duwong kinh trung binh clia cuc da
sau nd sé dat bdo hoa.

V6i tri sé6 hé twong quan R?=0,848 clia phuong
trinh (9) d& ching minh sy héi tu cda tinh ddng
dang trong céac thi nghiém khac nhau va khang
dinh dé tin cay cla két qua nghién ctru.

Phén tich sy phu thudc cta kich thwée cuc da
trung binh sau né vao chiéu dai lwgng nd twong
trng voi cac mat d& nang lwong dai khac nhau
nhan thdy khi tang chiéu dai lwong nd thi kich
thwéc trung binh cla cuc da gidm dan, toc
MDBVDD tang dan va nguoc lai.

Khi tang chiéu dai twong déi dén mot gia tri nao
d6 thi kich thwéc cuc dat da trung binh dat trang
thai béo hoda, duong cong nam song song voi truc
hoanh. Gia trj chiéu dai twong déi nhé nhat ma bét
dau mirc d6 d4p v& dat da dat bao hoa goi 1 gia tri
chiéu dai two’ng' déi téi han.

Trong mm loai dat da ba dudng -cong -quy
luat nay gan dang xem nhw ndm song song voi
nhau va merc dé chénh léch phu thudc vao moe
nang lvgng.

Nhw vay, dang phu thuéc téng quat clia dwdng
kinh c& hat trung binh (trweéc khi mie d6 dap ve
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dat trang thai bdo hoa) phu thudc vao chiéu dai
twong doi cua lvgng no cé dang:
—0,007."

Dip =ArAse 9, cm (10)

Trong d6: A; - Hé sb phu thudc vao didu kién nd
nhv mrc nang lveng dai don vi, phuong thirc bd
tri 16 khoan, khodng cach gilra cac 16 khoan; A, -
Hé sé-phu thudc vao dac dlem clia dat da.

H.7. Su’ phu thudc caa tri s6 duwong kmh trung binh hat da sau né tuong déi
vao chiéu dai twcmg déi lvong né nhan duoc trong cac thi ngh:em

5. Két luan

“ Cac két qua da dat duoc tr viec st dung mé
hinh thi nghiém nd dién phan anh dang quy luat Iy
thuyét, diéu nay da chirng minh mirc do tin cay cta
ma& hinh;

“ Khi tang chiéu dai twong déi cua luong nd thi
MPBVDD tang theo. Khi chiéu dai twong dbi lvong
nd tdng dat dén gia tri toi han, thi MEDVDD sé dat
trang thai bao hoda. Neu tiép tuc tang chiéu dai
twong doi cia lwgng nd thi MPBVDD hau nhuw
‘kh()ng thay ddi;

%+ Gid trj chiéu dai tvong déi téi han cia lwong
né (L/d) dao dong gan tri sé 34.00
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TEOpUA  OencTeusA

SUMMARY

Derived from the research results of the |
| theoretical explosion, if the relative length
- of the charge increases with the diameter, |
the radius of destruction or energy {
| intensity at each point will be increased, |
. and the level of fragmentation rock is |
. directly proportional to the explosive
. energy intensity in the point of survey.
the article represents the
study to determine the |

. Therefore,
experimental
_ influence of relative length charge to level

of fragmentation rock based on model {

 electric explosion in gypsum-sand materials. |
Empirical rules received the model parallels
perfectly with the theory. The rock

' fragmentation level increases when the the
relative length of the charge increases and |
reaches a saturation values when the relative {
length of charge reaches the critical value.
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