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Currently, the calculation of pressure on the surface of shock waves
propagating in underwater environments is based on research findings
inherited from Russia and the United States corresponding to standard
conditions. To inherit and conduct experimental research on underwater
explosions under different conditions in our context, it is necessary to study
the selection and propose appropriate experimental model parameters,
including the amount of explosive material, the depth of charge
placement, and the water depth. Based on the analysis of theoretical
explosive hydrodynamics in the water environment, this paper introduced
the results of an experimental model, calculated and determined the
boundary condition parameters of the experimental model, and
conducted underwater explosion experiments. Using the explosion
similarity method to represent relative pressure as a function of relative
distance and the least squares method on Excel tool to establish
experimental laws for the distribution of maximum pressure on the shock
wave surface by distance. The obtained results reveal a decreasing law of
maximum pressure on the shock wave surface with an exponent
coefficient consistent with the research findings in Russia and the United
States but with a deviation in amplitude oscillation matching of -7.6% and
-5.9%. The research results confirm that the proposed experimental model
can be applied to perform experimental research for different purposes
while still ensuring the necessary accuracy.
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DPanh gia do chinh xac cta ap suat do dwoc trén mat séng xung
kich lan truyén trong méi trweong nwdc cia mé hinh no thuc
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Ttr khéa:

Ap sudt séng xung kich,

M6 hinh né,

N6 dwéi nwér,

Song xung kich trong nwérc.

Hién nay, viéc tinh todn tri s6 dp sudt trén bé mdt séng xung kich nd lan
truyén trong méi trwong nwde dworc ké thira tir cac két qud nghién ctru ctia
Nga va My twong trng véi cdc diéu kién chudn. D€ cé thé ké thira va tién
hanh nghién citu thwe nghiém né dwéi nwdc trong cdc diéu kién khdc nhau
ctia nwoc ta, cdn phdi nghién cteu lwa chon, dé xudt cdc théng s6 mé hinh
thi nghiém phu hop gom: khéi lwong thudc nd, chiéu sdu ddt liong nd,
chiéu sdu ddy nwérc. Trén co sé phdn tich ly thuyét thiy dong lwc hoc né
trong moi trwong nwdc, bai bdo gidi thiéu két qud xdy dwng mé hinh né
thwc nghiém, tinh todn xdc dinh cdc théng s diéu kién bién cia mé hinh thi
nghiém va thi nghiém nd trong moéi truwong nwéec. Str dung phwong phdp
dong dang tdc dung né dé biéu thi dp sudt twong doéi theo khodng cdch
twong déi va phwong phdp binh phwong téi thiéu trén phdn mém Excel dé
thiét Idp qui ludt thwe nghiém vé phdn b dp sudt cuc dai trén bé mdt son,
xung kich theo khodng cdch. Két qud nhdn dwoc qui ludt suy gidm dp sudt
cwc dai trén bé mdt song xung kich c6 hé sé mii trung va do 1énh vé bién do
dao déng bang -7,6% va -5,9% phi hop véi phwong phdp tinh cia Nga va
My. Két qud nghién ctru khdng dinh mé hinh thi nghiém dé xudt cé thé dp
dung dé thuc hién cdc nghién cteu thuc nghiém véi muc dinh khdc nhau ma
van ddm bdo do chinh xdc cdn thiét.

© 2024 Truwong Dai hoc M6 - Bia chit. T4t ca cac quyén dwoc bao dam.

1. M¢& dau

Nghién ctru vé tac ddng no cling nhw qué trinh
lan truyén s6ng xung kich trong moi trueomg nwéc

*Tdc gid lién hé

E - mail: thangdt@lqdtu.edu.vn

da dwoc cac nha khoa hoc hang dau thé gigi trong
linh virc né min c6ng b6 nhw Cole (1948) cia My,
Vlasov (1957), Xalamakhin (1967), Galkin va nnk.
(1987), Kytuzov (1983, 1990), Baum va Orlenko
(2002), Kutuzov va Belin (2012) cua Nga. Cac
c6ng bd chi yéu tip trung nghién ciru qua trinh co
hoc, vatly xuat hién khi nd trong méi truedrng nwérc,
trong d6 tip trung chi yéu xac dinh cac thong s6

DOI: 10.46326/JMES.2024.65(5).04 dac trweng cho séng xung kich va qua trinh lan
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truyén séng xung kich bang phwong phap ly
thuyét va thwc nghiém.

Ap sudt trén mit séng xung kich do né trong
nuwéc chiu anh hwong ctia nhiéu yéu t6 nhw chiéu
siu nwérc, do sau dat lwgng no, khodng cach dén
chwéng ngai vat, dic diém phan xa cia mat nwéc
va day nwéc (Chadwick va nnk, 1966;
Zamyshlyaev va Yakovlev, 1967; Bernard va
Shen, 1996; Pam va Tran, 2021; Pam va nnk,
2023). bac biét, han ché cda cac thiét bi do 14y tin
hiéu 4p suit séng xung kich theo dang tin twong
tw (anolog) ludn ton tai nhiéu do &nh hwéng cia
ddc tinh dién tir tredng ton tai trong méi treong
nuwéc; ngoai ra, viéc nhan tin hiéu roi rac dang so
con bi 4nh hwéng béi tin s 14y mau cla thiét bi
do (Vuvannk.,, 2023). Tuy nhién, cho dén nay, cic
két qua nghién ctru vé cac diéu kién mé hinh thi
nghiém nham dam béo 14y dwoc s8 liéu tin ciy vé
cwong do séng xung kich con rit han ché. Nhiéu
két qua do cudng do song xung kich khi né dwdi
nwdc ngoai hién trrrong cling nhw trong phong thi
nghiém con sai léch 16m so véi phwong phap xac
dinh cta cac tac gia ngudi Nga va My (cac cong
thiee (1) va (2)). Mdt khac, viéc str dung cac
phuwong phap tinh to4n c¢6 sdn ma khong hiéu rd
diéu kién 4p dung cling c6 thé dan dén cac két qua
c6 sai so lon.

Chinh vi vdy, viéc nghién ctru lwa chon cac
thong s6 ctia m6 hinh thwe nghiém dwa trén phan
tich ly thuyét, xdy dung md hinh thi nghiém va
kiém chirng db tin ciy thong qua thi nghiém no
trong méi treong nwdce la can thiét. Thong qua
viéc do dac &p suit song xung kich trong nwéc cua
cac thi nghiém d€ hiéu chinh cac théng s6 ciia mo
hinh dé xuit nham dat dwoc két qua phu hop voi
phwong phap tinh toan ctia cic nwéc tién tién. Két
qua nghién cttu lam co s& st dung cac thong so
ctia mo hinh phuc vu céc tinh toan thuc nghiém
no dudi nuéc.

2. Co s¢& ly thuyét lan truyén song xung Kich
do no trong méi trrong nwére

Sau khi kich né lwgng nd trong moi trueong
nuwéc, dwdi tac dung cla ap suit cuc cao trong san
phdm nd da nén ép mdi treong nwéc bao quanh
lwong né gidn ra xung quanh. Sw nén ép c6 tinh
lan truyén tir 1&6p nay sang 16p khac véi toc do
siéu am goi la séng xung kich trong nwéc. Dang
song xung kich lan truyén phu hop véi dang tac
dong ctia san phadm nd 1én moi treong. Trén mit
song xung kich cling nhw trén mat s6ng né, cac
thong s6: 4p sudt, toc d6 dich chuyén ctia cac phan
tlir, mat do va cac théng s6 khac dac trung cho
trang thai cia méi trieong ting dot bién. Trudc
mit song, cac thong s6 ciia méi truedng cb gia tri

nhw khi & trang thai chwa bi kich dong; sau mat
song, cac théng s6 dé thay dai lién tuc.

San phdm no gidn né va diy nwéc ra hinh
thanh mot 16 rong goi 1a bong khi. Bong khi gidn
nd lam cho nwéc xung quanh chuyén dong ra
ngoai. Sw chuyén dong ciia nwéc dwge kéo dai dén
khi 4p suit trong bong khi bang 4p suit thuy tinh
& diém no, nhung do quan tinh né van tiép tuc
chuyén dong. Vi viy ap sudt trong bong khi giam
nho hon 4p sudt thuy tinh, 1am cho cac phan ti
nuwéc chuyén dong ngugc vé phia tim bong khi.
Béng khi bi nén lai dén mat thé tich nhé nhit nao
dé, sau do lai ti€p tuc gian ra,.. Khoi lwong riéng
cta béng khi luén nho hon khéi lwgng riéng cla
nuwédc nén nd ludn bi ap suit thay tinh cda nwéc
nang lén phia bé mat nwéc. Bién dd xung dong ctia
béng khi gidm theo thoi gian va khi nang 1én theo
phuwong thang dirng bong khi tré vé trang thai cAn
bang thé ning. Mdi Ian bong khi gidn n& sé tao ra
song nén, &@ moi diém cb dinh bat ky trong khéng
gian sé quan sat thay ap suit thay déi co tinh chu
ky (Hinh 1). Hinh 1 biéu thi dang chung cta biéu
do ap suét tong hop, gobm pha dau va cac pha sau
hinh thanh do qua trinh béng khi co bép. Ap suit
cuc dai la bién do xung dong ctia bong khi ma
quan sat & song nén dau tién nhuwng khong vurot
qua (10+20)% ap suit trén mat séng xung kich.

Trén co s& gidi cAc phwong trinh ly thuyét vé
lan truyén séng xung kich trong nwéc va thuc
nghiém, cac nha khoa hoc da dwa ra cong thirc xac
dinh ap suit du cwc dai trén mét séng xung kich
cta pha dau do no trong nwére vo tin c6 dang dién
hinh dwéi day:

Theo Xalamakhin (1967):

1,13

T
0 ; kG /cm?

Ap = 14700. (E)

Hoac dang v6 thir nguyén:

il T|||||m||||||||m||||| r

pg- dp sudt Ién nhdt trén mdt séng xung kich;
Pme - dp sudt tinh ctia méi truwdong tai diém khdo
sdt; t - thoi gian.
Hinh 1- Dang biéu do bién thién dp sudt tai mét

diém c6 dinh trong moéi trwdng khi séng xung
kich di qua (HO va nnk., 2010).
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m rp\ 13
L= 14700. () 1)
Theo Cole (1948):

i/a 1,13

Hoac dang v6 thir nguyén:

31,13
& _ 533 <ﬂ> )
P1 R

Trong dé: Q - khéi lwong lwong né quy déi
TNT, kg; ro - ban kinh lwong né quy déi, m; R -
khodang cach tir diém khao sat dén tAm lwong no,
m; Ap - 4p sudt du cuwc dai trén mat séng né tai
diém khao sat; p; - ap suit moi treong tinh.

Cong thirc (1) va (2) 1a mot ham cia khoang
cach dwoc ap dung cho thuéc n6 TNT, d6i véi
thuéc né khac can hiéu chinh thong qua hé so
diéu chuyén thudc né.

3. Xay dwng mo hinh va kiém chirng bang thi
nghiém né trong méi trwong nwoc

3.1. Phan tich Iwa chon mé hinh thi nghiém

Mo hinh thi nghiém cin phai ddm bao diéu
kién: khoi lwong, kich thwéc va do sdu dat lwong
né théa mén diéu kién né trong méi truedrng nuwée
vO tan, tirc 1a n6 ngdm khong c6 anh hwdng cua
day nwéc va mat nwéec; tri s6 ap suat trén mat
song xung kich nd lan truyén trong nwéc phai phu
hop véi phwong phap tinh todn ap suit trén mat
song xung kich ctia Nga va My.

MGai quan hé gitra d6 siu dit lwong né h va
khdi lwong lwong nd Q dwgc phan dnh qua cong
thirc tong quat tinh toan tac dung no trong méi
trwong dac cé dang (Borodzia, 1938; Tavrivov,
1949; Vlasov, 1957; Xalamakhin, 1967; Ma va
Chu, 1971; Kytuzov, 1983; Galkin va nnk., 1987;
Gorodilov, 1993; Nguyén va Dam, 2007; Ho va
nnk.,, 2010; Kutuzov va Belin, 2012; bam va nnk,,
2015; 2023):

Q=K.f(n).r’ ky 3)

Trong d6: K - chi tiéu thudc nd tao phéu nd
vang tiéu chuln, kg/ms3, d6i v&i méi treong 1a
nuwéc va thude nd str dung 1a TNT thi K = 0,2
kg/m3 (Tavrivov, 1949); f(n) - ham chi s6 tac
dung no.

Cong thikc (3) c6 thé bién ddi thanh:

__1 3le
"= Tk )

biéu kién n6é ngdm x4y ra khi khong ton tai
phéu no ving, tirc 1a khi d6 sau datlwong né h1én
hon chiéu sdu nwéc téi han he:

B = \/g 5)

Véi ula hé s6 phu thudc vao tinh chit cla
moi triedng dac, xac dinh theo cong thirc:
1
= 6
k=370 (6)
DE dam bdo diéu kién nd ngam thi f(n) =
0,125+0,187 (Vlasov, 1957; bam va nnk,, 2015).
Thay f{n) = 0,125+0,187 vao (6) thi u =
1,75+2. Chon u = 2 va thay K = 0,2 kg/m3 vao (5),
nhin dworc chiéu sdu nuwéc toi thiéu dé ddm bao
diéu kién né ngam la:
hen = 3,4.3/Q (7)
biéu kién thi nghiém chon 1a ho nwéc c6 do
sau 15 m nwéce. Do sdu dat lwong né 1a 10 m, nén

khéi lwong thudc nd t6i da qui doi vé TNT dworc
tinh theo cong thic (7) la:

0= (@)3 _ (2)3 =254kg  (8)

3,4 3,4

Nhu viy, mé hinh thi nghiém dé do dwoc ap
suit trén bé mat séng xung kich théa man diéu
kién no trong méi truedng nwédce vo tin can phai
théa man khoi lwong lwgng n6 qui vé TNT nho
hon 25,4 kg véi diéu kién d6 sdu nwdcla 15 m va
do sau dat lwgng no trong nwdcla 10 m.

3.2. Sor do thi nghiém

D€ quan sat dwoc sw hinh thanh va lan
truyén cta séng xung Kich trong nwéc can cé hé
thong do lwdong ap suat séng xung Kich lan truyén
trong nuée khi no.

D& nhan duoc qui luit thue nghiém vé s suy
gidm ap suit trén mat séng xung kich theo
khodang cach xa tAm no, cin bo tri cac dau do doc
theo ban kinh qua tAm nd nam trén mat phang
nam ngang. So' do b6 tri mé ta trén Hinh 2a.

Lwong nd va dau do 4p suit séng nd trong
nuwéc dwoc treo trén cac day cap thép ¢p3 mm. Dé
lam cang day treo va tranh cho day treo bi xién do
dong chdy, dau dwdi cling cia day cap la qua nang
2,5 kg. May do dworc bo tri trén tiu 1. Tau 1 neo &
vi tri cach xa cic phao x0p treo dau do séng né la
50 m, ngwoc véi hwdng clia phao x0p treo lwong
no. Day diém hoa va cac day tin hiéu cua dau do
dwoc ndi véi thu 1. Thuyén 2 co dong lap lwong
n6 vao vi tri cho mdi lan thir nd, xem Hinh 2b, 2,
2d.
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Dau ndi vdi day

M3t nuwde  neo c8 dinh bé ni

Phao xdp

Pau ndi vai day

neo c6 dinh bé ndi

—

Hi=12m
H = 10m

15..17 m

H2 =

_B& néi

Lugng nd
Qua néng 2,5 kg\\\q

L

Bau do

H = 10m

4m

a

a. Sor A6 bo tri thi nghiém; b. Céng tdc ldp ddt, b6 tri ddu do va lwong né; c. Tién hanh né; d. Kiém tra dir
liéu tin hiéu s6 trén mdy tinh; (L- khodng cdch ttr ddu do gdn nhdt téi lwong nd).
Hinh 2. Mdt s6 hinh dnh céng tdc thi nghiém né ngoai hién trudng.

Bdng 1. Két quad thi nghiém xdc dinh dp sudt dw lon nhdt trén mdt séng xung kich tai vi tri bé tri ddu do.

Ma thi Ap, MPa

T nghiém Q kg R=L=10m | R=L=12m | R=14m | R=16 m
1 CS_1 2,11 1,45

2 CS_2 2,09 1,41

3 CS_3 0,221 2,13 1,46

4 CS_4 1,70 1,22
5 CS_5 1,70 1,10
6 CS_6 0,3 1,92 1,23
7 CS_7 0,127 1,67 1,14

8 CS_8 1,66

9 CS_9 1,75

10 CS_10 1,64

11 CS_11 1,58

12 CS_12 1,64

13 CS_13 0,283 1,67

14 CS_14 1,69

15 CS_15 1,61

16 CS_16 1,68

17 CS_17 1,65

St dung hai dau do trong cac thi nghiém v&i
khodng cach dén lwong n6 dwoc néu trong Bang

1.

3.3. Noi dung thi nghiém

Muc dich thi nghiém la do 4p suit trén mat
song xung kich lan truyén trong moi trueomng nwée
cta cac vu n6 & mot s6 khoang cach dé tim moi
quan hé gitra ap suat trén mat séng xung kich véi
cac tham s6 khoi lwong lwgng no, khoang cach, ...
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lam co s¢ dé danh gia d6 chinh xac ctia ctia ap suat
do duoc trén mat song xung Kich lan truyén trong
moi trrdng nwrde cia moé hinh no thwe nghiém dé
xudt so véi qui luat thuc nghiém tim dwoc cua
Nga va My twrong (rng.

N6i dung nay tién hanh né ngoai thuc té & ho
c6 d6 sau day nuwéce 1om (15+17) m véi lwong nd
c6 khoi lvgng quy doi 127 g, 221 g, 283 g va 300
g TNT dit & do sdu 10 m nwée (1é6m hon 368 dén
277 lan ban kinh lwong né - twong dwong véi nd
trong méi tredng vo tan).

T dit liéu s6 ma may do da kénh thu nhin
dwoc, dung dwoc do thi thay déi ap suit du cla
song no tai cac vi tri khao sat (vi tri treo cac dau
do).

3.4. Thiét bi va vt tw str dung trong thi nghiém
3.4.1. Thiét bi do dp sudt trong séng xung kich

- May do DEWE-3020 1a thiét bi do dong da
kénh hién dai do hing Dewetron (Ao) ché tao,
xem Hinh 3. Piy 1a mot thiét bi All-In-One tich
hop cd may tinh, man hinh cdm ng 15,4, phan
mém do, thiét bi thu nhan vaxk 1y so liéu trén mot
khdi x4ch tay theo chuin quéan sw. Thiét bi c6 thé
d6ng thoi tiép nhan va xtr Iy tin hiéu tir 8 diu vao
DAQP analog hoic 16 dau vao MDAQ analog, c6 3
khe c&m PCI cho cé4c card A/D ho#c cic loai card
khac (1394, ARINC, 1553,..) va c6 thé ghép néi
v6i 1 m6 dun mé rong dé xi ly thém 8 kénh do
khac.

- Pau do ap suit song xung kich trong nuwéc
ky hiéu PCB 138A05 do hing PCB Piezotronics
(M§) ché tao, xem Hinh 4. Piy la loai cdm bién

dworc thiét ké chuyén dung dé do ap suit trén mat
song xung kich trong méi trweong nwée. Dau do
lam viéc theo nguyén 1y st dung tinh thé ap dién
(Tourmaline) dé bién déi tin hiéu ap suit séng né
trong moi treong thanh xung dién ap, cho phép
do nhanh, chinh xac va tin cay.

3.4.2. Thiét bi gdy né
May diém hoa MB-200 ctia Trung Quéc.
3.4.3. Vit tw né

- Ch4tn6 TNT nén.
- Kip dién s0 8.

3.5. Qui trinh thi nghiém

Thi nghiém dwoc thuc hién theo qui trinh
sau:

- Tién hanh 13p dit cac dau do 4p suit trong
nuwdec;

- Chu4n bi lwong né va lap dit lwong nd vao
vi tri thi nghiém;

- Chuén bi hé théng may tinh thu dir liéu thi
nghiém két noi véi cac dau do;

- Kiém tra an toan nd va tién hanh no;

- Lwu s6 liéu dang file s6 sau né dé phuc vu
xt 1y s6 liéu.

4. Két qua thi nghiém

Két qua nhian dwoc la do thi 4p suit song
xung kich bién doi theo thoi gian & cac vi tri khao
sat va tri s ap suit 16n nhat thé hién trong Bang
1 va Hinh 5.

Pau nhua Day cudc

76"

Gng silicon déo trong
/ sudt chiia day dau

L6 treo qua néng

Phan tuf cdm
bién ap dién

Déy cu’dMEu néi déng ?

truc 10-32

Hinh 4. Pdu do dp sudt séng xung kich trong nwéc PCB 138A05.
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Ap (kPa)
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250 | 1
0 - o

t(s)

-500 '
7972 8,045 8117 8,189 8,261

a

-500
11,355 11,434 11,512 11,591 11,669

b

a. Thi nghiém md s6 CS_1; b. Thi nghiém md s6 CS_4.
1- dp sudt dw taivi tri R = 10 m; 2- dp sudt dw tai vi tri R = 14 m.
Hinh 5. Biéu do dp sudt dw trén mdt séng xung kich nhdn dworc tir thwe nghiém.

Tl két qua thwe nghiém nhén thay, khi mot
vu né x4y ra trong moi treong nuwéc, ¢ thé xuit
hién nhiéu séng xung kich lién ti€p nhau xuat
phét tir thanh buéng san pham ng, trong dé séng
xung kich pha d4u tién manh nhat, cac séng xung
Kkich thi cip tiép theo c6 cwong dd nhé dan dworc
hinh thanh twong &ng véi cac pha co gian cta
budng san phdm no. Két qua thwc nghiém nhin
dwoc trén Hinh 5 co ban phu hop véi ly thuyét.

5. Thiét lap qui luit thyc nghiém

Khai thacly thuyét dé6ng dang dwoc trinh bay
bdi Sedov (1954) va Kutuzov (1990), toan bo so
liéu thi nghiém nhan dwgc & Bang 1 dwoc xtr ly vé
thong s6 dong dang tac dung né véi tiéu chuin
dong dang la:

- D6i véi thong sé6 dong dang theo khoang
cach co:

180
160
140
120
100
80
60
40
20
0

Aplp;

Ap suét tuong ddi: y

0 100 200

3
%’ = idem hoac: TQ = idem 9)

- D6 véi thong s6 ddong dang theo ap suit co:

3
fp (r—o) = idem hoac: p (£> = idem (10)
P1 \R P1 \ R

St dung ly thuyét déng dang tac dung né dé
tién hanh xt 1y tri s6 4p suit dw twong doi trén
mat s6ng xung kich ctia 24 diém do twong trng 17
vu nd va két hop st dung phin mém Excel thiét
13p qui luét thuwc nghiém vé sy phu thudc cta ap
suit dw twong doi trén mat séng xung kich twong
ung véi khodng cach twong déi theo phuwong
phap binh phwong téi thiéu, cho phép nhan dworc
cac qui luat phan anh trong phwong trinh (11),
(12) va Hinh 6 dwéi day:

300 400 500 600

Khoang cach tuong dbi toi tim luong nd: x = R/r,

X 0=1279 & W=10m
+ (0=300g & W=10m

0=221g & W=10m
= (=283g & W=10m

Power (Thuc nghiém, W=10m) — — CT Nga (Xalamakhin)

a- so sanh voi Xalamakhin (Nga).
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0
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Aplp,

Ap suét trong dbi: y

15 20 25 30

Khoang cach twong dbi t6i tam lugng nd: x = R/QY3

X 0=127g & W=10m
+ ¢=300g & W=10m

Power (Thuc nghiém, W=10m)

0=221g & W=10m
= 0=283g & W=10m

........ CT Mi (Cole)

b- so sdnh véi Cole (My).

Hinh 6. PO thi déi chiéu qui ludt thwe nghiém né dwdi nwéce cia Nga, My va mé hinh thi nghiém
vé sw phu thudc cta dp sudt dw twong déi theo khodng cdch twong doi.

w r_01,13 B
p1—13586(R) , 1220925 (11)

31,13
A—7”:501,52.(§) ,12=0,925 (12)

D1

6. Phan tich, danh gia

DE danh gia do tin cly cua tri s6 4p sudt cuc
dai trén mat song xung kich cla mé hinh thi
nghiém so v&i phwong phap tinh toan cia Nga va
My, can st dung chi s6 so sdnh qui luit thuc
nghiém rut ra tr mé hinh nghién cru so véi qui
luat tim dwoc cda Nga va My nhu sau:

- Khi so sanh v&i qui luat (1) ciia Nga, st dung
qui luét thyc nghiém biéu thi dang (11):

T, (04
n = Lﬁo)m ~1.100%
14700.(%%)" (13)
= (£22-1).100% = —7,6%

- Khi so sanh véi qui luat (2) cia My, str dung
qui luét thyc nghiém biéu thi dang (12):

mh\ "R
s (19)
501,52 _
= ( 2 1).100% = —5,9%

Trong d6: Amn, A'm - hdng s8 dic trung cho
bién d6 mat séng xung kich twong &ng tinh theo
Nga hodc My.

Phén tich so sanh cac qui luat thyc nghiém
twong rng véi mo hinh thi nghiém véi két qua
nghién ctru ciia Nga va My la hoi tu, sai s6 so véi
phwong phép tinh ciia Nga va My twong (g bang
-7,6% va -5,9%. Diéu d6 cho phép khing dinh c6
thé mé& rong pham vi st dung ctia cong thirc cia
My va Nga ma van dam b4o dwgc dd chinh xac cin
thiét.

7.Kétluian

M6 hinh nghién ctu thwc nghiém né dwéi
nuwéc voi khéi lwong thude nd qui vé TNT dao
déng tlr 127 g dén 300 g, chiéu sdu nwdc 15 m va
do siu datlwgng nd 10 m la hoan toan dam bao do
chinh xac ciy chap nhin dwoc cho viéc nghién ctru
thwc nghiém nd dwdi nwdc véi sai sé binh quin
tuyét d6i nho dudi 8% so vi ca hai phwong phap
tinh cia Nga va My. Thuec té ngay ca phwong phap
cia My c6 tri s6 do chénh léch binh quan vuot
phwong phap cta Ngala 1,5%.

Két qua thuc nghiém cho phép rut ra qui luat
thuc nghiém vé sw phu thudc ctia ap suit dw twong
doi trén mat s6ng xung kich lan truyén trong moi
trwong nwéde vao khoang cach twong doi. Qui ludt
nay c6 chi sé mii dic treng cho su tat dan clia song
xung kich theo khodng cach bang 1,13 hoan toan
trung hgp véi két qua tinh toan cia Nga va My, con
bién do séng rut ra tir thyc nghiém nho hon tri s6
bién d6 song theo két qua cua Nga va My tuwong
ung la -7,6% so véi phwong phap tinh cia Nga va
-5,9% so v&i phwong phap tinh cia My.
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Do 1éch bién do mang gia tri am phan anh tiéu
hao nang lwong né binh quin dé dét néng moi
trwong 16n hon d6i véi lwong né cé khoi lwgng
cang nhd. Qui ludt nay cling phu hop véi phat hién
cua tac gia Toé (2015) khi phan tich thyc nghiém
né dwdi nuwéec.

Két qua nghién cru mot lan nira di nhan
manh tinh ding dan cda ly thuyét dong dang tac
dung né. Két qua nghién ctru cling da chirng minh
viéc str dung cac qui luat thuc nghiém vé dong
dang tac dung nd rut ra tir cac thir nghiém véi cac
lwong nd nho c6 thé ap dung dé tinh toan véi cac
lwong nd c6 khoi lwong thay doi trong thuec té. Mat
khac, viéc st dung cac lwong né nhé cling hoan
toan phu hgp véi tinh nang cia thiét bi do va cho
phép giam chi phi.

Tuy nhién, can lwu y khi str dung cac lwong né
c6 khoi lwong nho (ddc biét la nhé hon lwong né
nghién ciru trong bai bao nay) thi nén xem xét
hiéu chinh bién d6 qui luat suy gidm song xung
kich né lan truyén trong nwéc thong qua so sanh
hé s6 Amn va A’ rlt ra tir thi nghiém mo hinh so
vGi tri s6 14.700 (ctia Nga) va 533 (ctia My).

Pong gop cua cac tac gia

Tran Dirc Viét - chu tri tién hanh thwc nghiém,
tham gia x Iy s6 liéu va viét ban thao; Pam Trong
Thang - xtt 1y s6 liéu, kiém tra diéu kién bién, viét
va hoan thién bai bao.
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