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Bi6u tht?c (5) chi ra rdng, chi c6n thay O6i p" r5t
nh6 c0ng ldm cho 5p su5t tdng l6n ret t6n. DiCu
ndy phdn 6nh dfng thgc t6, nu6c duoc xem nhu ld
mQt m6i trudng kh6ng chiu n6n.

Do (vno/crno)=(vn/o") nCn til (4) suy ra:
I/,-

o^ = o-^.1 P-Pq" .6- +r l"' (6)
\ d"o'c"-o )

D6i vdi pha khi, phuong trinh tr?ng th6i c0a khi
thuc bi6u thi qua phuong trinh Klapeiron-Vendeleev
vdi gi6 thi6t qud trinh chiu tdi ld doqn nhirOt c6 duoc
bicn d6i ve dang t2l, [3], [4]:

, rKrto Ip=p*nla I o)
' \Qo/

Trong d6: c1s - T6c d6 lan truy6n cia s6ng am fong
m6i truong khi 0 trang thdi ban dAu; p, pko- 6p suAt
pha khidtrangth6i khdo s6t vd trqng thei ban iIAu; pr, _
po - Mdt dQ pha khiA trqng th6i khdo sdt vtr trang thdi
ban tlAu; Kk - Chi s6 da bi€n crla khi thuc.

Trong didu kiCn ti6u chuSn co cro=340 m/s;
pxo=1,27 kglm3i Kr=1,4. Ti6n hirnh nghi6n alu.d6i vdi
loai b6ig khi h)nh thdnh ban dAu c6 dp suSt c5n ning
vdi 6p suAt trong nu6c. Khi d6 5p sudt pha khi d
trang thei ban dAu trong m6i trudng nudc bing:

Pro=(Pmn+Pno.9.w). (8)
Trong d6: g - Gia t6c trgng trudng; w - DO sau b6ng
khi khio s5t.

Do (v1s/ck6)=(vk/or) n6n tir (7) suy ra:
-1

p)(
P-, )

IGA!IHAC Mll

trong h6n hop nudc chua bot khi duoc xac 
;Oinn

Trong d6: vk, v1s - la6 luqt la th6 tich riCng cia
thdnh ph6n khi d trqng thdi khdo s6t va trang th6i
ban dlu, x6c dinh theo c6ng thOc: v1=(1/p1) vd
vi6=(1/pi6).

Ttr (3), ta c6: .

1

P=Po _ -__ _. (10)
0l + Gn

. Thay (6), {9) vdo-(1O).ta c6^bi6u thuc li6n h6 giira
ap suat p vA mAt d6 cia m6i trudng, d6 chinh lir
phL"rong trinh trang thAi cia m6i trudng hai pha, cho
ph6p x6c dinh m?t d6 cia m6i truong theo dp su6t
vdr t! 16 thdnh phAn c6c pha d trang th6i ban dAu:

o* =o*, ( (e)

(1 1)p

)"."- [*.9 ^".,;"
p=tu 0to

Pro

2.2. T6c dQ truydn em tong mdi tr."wng n..frc
ch&a bgt khf

Theo Domenico, khi tin s6 ngu6n 6m thAp hon
tAn s6 c6ng hu&ng cta bot khithi t6c tlQ truy6n 6m

E coro ilGHGP M6. so'i zozo

theo phuong trinh sau [6]:
ftc= /-. {12)

V0p
Trong tl6, tAn s6 cQng hudng cOa bot khitrong mOi

trudng nu6c duoc x6c dinh theo Silberman [8]: ,

1==1 .@,Hr. (1p)
' 2nr\ p

Trong d6: r - Bdn kinh b6ng khi; p - H6 s6 da bi6n
(1/Kk)< <1, x6c dinh theo bi6u thrlc:,_

p=t1l(1+p)l (14)
Chu kjr bi6n thi6n 5p su5t trong nu6c cria hiQu

rlng ddn nd budng n6 (n6 tap) tai m6t di6m c6 dinh
trong nuoc khi mdt s6ng n6 di qua gAn dring x6c
dinh theo c6ng th0c [1]:

_ 2.1 .C1t3T=,-"" ,-,S. (15)
(10,33 + H)''"

V6i: C - Kh6i tuqng thu6c n6, kg; H - Chi6u sdu
tdm n6, m.

Cdc bi6n thi6n 5p sudt tai di6m kh6o sAt xu6t
hi€n sau khi mdt s6ng n6 di qua ld do c5c s6ng n6n
hlnh thdnh khi b6ng khi n6 n6n 6p nudc d giai
doAn gian nd lan truyen d6n. Do cdc s6ng n6n ndy
c6 bi6n clQ rat nh6 so voi s6ng xung kich (s6ng nen
1 c6 bi6n d0 lon nhet nhung kh6ng quA 1O+20 o/o

bi6n dQ s6ng xung kich) v?r cdc s6ng n6n 2, 3,.". v6
sau cdng nh6, n6n thqc t6 anh hudng cria cdc
s6ng n6n niry kh6ng nhi6u, tlqc bi6t coi nhu bing
khong 0 cec vi tri xa tam n6. N6u x6t c6 cac s6ng
nay, coi nhLr s6ng n6 c6 nhi6u chu k!, thi tAn s6 c0a
n6 xac dinh theo c6ng th0c:

1= 1= (10,331.t1f'u 
, n. (16)r 2.1.C"

. D6 dang nhfn thdy trong thLpc tC srl drrng thu6c
n6 thi: f<soo Hz (khi C>0,5 g ve H<igo m hoic '

C>0,'l kg va Hs1670 m)- D6 n6n cia m6i trudng
h6n hgp xdc dinh theo c6ng th&c:

0 = (o*o.P* + Gno.Fn ). Wi
Theo Gibson tl6 n6n cta thdnh phAn khi x6c

dinh theo c6ng thl}c [7]:
9r,=t1l(Kr.p)1. (18)
D0 n6n crla nu6c Bn thay d6i khi nhi6t d6 m6i

trudng thay d6i. Tuy nhiCn, theo Domenico cec anh
hudng niry lirrnhd vtr c6 th6 x6c dinh [6]:

p" = 4,382.i0r0(Par). (19)

Thay (1 8) v2ro (17) ta c6:
1

0 = o*.K* * o*.9" (20)

Tr) d6y ta c6 bi6u thr?c x6c dinh vQn t6c truy6n
am trong m6i hudng nu6c chfa bgt khi nhu sau:
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tirlttil KHAIIHIC M6

hi m?t dQ ri6ng cia m6i trudng, khi tSng hAm
luong bot khi thi 6p su5-t do s6ng n6 tai di6m fn6o
s6t trong m6i trudng h6n hqp nudc-bgt khi gidm
mqnh vd nguqc lai;

D Khai thdc k6t qu6 khdo sat trong chLrong trinh
tinh chi ra d cdc d0 s6u w<50 m, dnh hudng cia
dQ s6u nu6c den mat d0, t6c d0 truy6n am, d0
c0ng truy6n 6m ctla m6i truong h6n hop nuoc-khi
la khong tt6ng k6 vd c6 th6 b6 qua.

4. K6t luan vir khuy6n nghi

Ivl6i tnrdng h6n hEp nu6c-b9t khi c6 d0 c0ng
truyGn 6m ldn hon dO c0ng truy6n am fong kh6ng
khi vd nh6 hon trong m6i trLr-dng nu6c. D0 c0ng
truy6n 6m cia m6i truong hon hqp nu6c-b9t khi
phu thuOc manh veo hdm luqng thdnh phAn khi vd
dp su6t m6i tluo^ng. Khi teng ha.m luq_ng. bqt khithi
clQ cung truyCn am crira m6i truong h6n hop nuoc-
bqt khi giam, dan ct6n dp su5t trong m6i truong
h6n hgp c0ng gidm vd nguEc l?i.

Khuy6n ngh!: nhu vQy tl6 l2rm suy gidm hay tri6J
ti6u s6ng xung kich n6 lan truydn trong m6i trudng
nudc e6n tq_o ra tren dudng truydn s6ng m6J mdn
chdn dqng h6n hgp nudc-boj khi v6i d0 crlng truy6n
6m phi hEp vdi y6u c6u b6o vQ c6ng trinh.D. 
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Ngiy ch6p nhfn d5ng biti: 10/06/2020 :

Tir kh6a: d0 cu1S truydn 6m, m6i trudng nuoc
ch(ra bqt khi, v6n t6c truydn dm, m1t d0

Trech nhiem phrip lf cria ciic t6c gid bii S6o: '

citc t6c gidt hodn todn. chju trdch nhi6m v6 cdc s6
lieu, n)i dung c6ng b6 trong bei b6o theo Ludt 86o
chi Vi€t Nam i

T6m tet: Viec str dung mdn chdn dqng n&6c
chua bqt khi Je mil giei phep hhu ich de hm suy
gidm s6ng n6 lan truydn trong nuoc. g6p phin b6o
vQ c6ng trinh khi thi c6ng n6 du i nuoc. irluc dO
suy gidm cuong dQ s6ng n6 phq thuQc veo dO chng
truydn dm cla m1i truvng mdn chdn. Cec ry thuyet
hi6n nay chit y\u nghien cuu vd dQ cung truydn 6m
trong nLfrc, trong kh6ng khi md chua c6 nhidu
nghien c(ru trong mdi trudng nuoc chha.bgt khi.
Trdn co sd gid thi6t hOn hop nu6c-bet khi h mdt

"dQng m6i trudng ti6n tuc d6ng nh1t. biti btto stt
dung phuong phep giei tich d6 x6c cllnh dQ alng
truy,6n dtm cita mdi truong khi chiu fic dung cia fii
trong n6 theo cec tham s6 uec tung cla m6i m6i
truong nudc ch?a bgt khi. Ket que nghi1n c?u chi
ra, dO c!7ng truydn 6m vd 6p sudt cla m6i truvng
giem theo sq gia tdng cia hdm luong b6ng khi.

Research affecting the acoustic
impedance of bubble-water environment

on explosive wave load

Ngdy nhfn bet 28/09/2019

Ngdy giri phan bi6n: 18/30/2019

Ngiy nhQn phin biQn: 25/05/2020

The use of bubble screen is a useful
solution to reduce the intensity of underwater
shockwaves, which lead to protect the
construction from underwater shockwave.
The reduce the intensity of underwater
shockwaves depends on the acoustic
impedance of the material screen medium.
The current theories mainly focus on
acoustic impedance of water or air without
much researches in the bubble-water
environment. Based on the assumption that
the bubble-water mixture is a homogeneous
continuous environment, the paper uses
analytic method to determine the acoustic
impedance of this medium under explosive
Ioad according to the specific parameters of
the bubble-water environment. The results
show that the acoustic impedance and
pressure of the medium decrease with the
increase in the fractional bubbles volume.

SUMMARY
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