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Shock waves, which derive from explosions, generate reflected and
refracted waves when propagating in the layered medium with various
acoustic stiffness. Depending on the acoustic characteristic of each layer
of the medium, properties of reflected and refracted waves will increase
or decrease pressures/stresses at the investigated point of medium,
compared to influences of explosive shock waves (incident waves)
propagated in a homogeneous and isotropic medium. Based on this
mechanical physical property, scientists have studied a diversity of
solutions decreasing effects of explosive shock waves in various medium
such as rock and soil, water, air. However, currently there have not been
any comprehensive theoretical studies on the reduction in intensity of the
underwater explosion shock wave when interacting with bubble curtain.
By using the analytical method and the virtual explosive method, the
paper presents the propagation rule of new waves formed when the
underwater explosion shock wave interacts with the bubble curtain. The
results showed that the more the thickness of the bubble curtain or the
higher the bubble content or the longer the distance from the explosive to
the curtain, the weaker the intensity of the shock wave when passing
through the curtain.

Copyright © 2021 Hanoi University of Mining and Geology. All rights reserved.

*Corresponding author
E - mail: thangdt@lqdtu.edu.vn

DOI: 10.46326/]JMES.2021.62(5).09



98 Tap chi Khoa hoc K§j thuit Mo - Pia chat Tap 62, Ky 5 (2021) 97 - 105

Tap chi Khoa hoc Ky thuat Mé - Pia chat

Trang dién ti: http://tapchi.humg.edu.vn

Nghién ctru anh hwéng ciia man chan bong khi dén truedng séng
no lan truyén trong moi trueong nwée

Pam Trong Thang  *, Tran Dirc Viét 2

1 Hoc vién Ky thudt Qudn sw, Ha Noi, Viét Nam
2Vién Khoa hoc Céng nghé Qudn sw, Ha Néi, Viét Nam

THONG TIN BAI BAO

TOM TAT

Qud trinh:

Nhan bai 18/5/2021

Stra xong 16/8/2021

Chap nhan dang 13/9/2021

Tty khoa:

Man chan bot khf,
N& dwdi nuwérc,
Soéng xung kich.

Séng xung kich do nd khi lan truyén trong moi trwong phdn Iop c6 db cieng
dm hoc khdc nhau sé lam phdt sinh cdc séng phdn xa va song khtc xa. Tuy
theo ddc tinh dm hoc cua cdc lé'p moi triedng ma ddc tinh ctua séng phdn xa
va khtic xa sé lam tdng hay gidm dp sudt hodc ttng sudt ctia moi trwong tai
diém khdo sdt so vdi tdc dung ctia séng xung kich do né (séng ti) khi lan
truyén trong moi trwdmg ddng nhdt, ddng hudéng. Dwa trén ddc tinh co ly
nay, cdc nha khoa hoc dd nghién citu nhiéu gidi phdp gidm thiéu tdc dung
ctia séng nd trong cdc méi trwvong ddt dd, nwéc, khdng khi. Tuy nhién, hién
nay chwa cé mét cong trinh ly thuyét nghién cteu toan dién vé sw suy gidm
ctia séng xung kich do né'trong nuréc tao ra khi gdp man chdn béng khi. Bing
phwong phdp gidi tich va phwong phdp lwong né do, bai bdo dd xdc dinh
dwoc quy ludt lan truyén ctia cdc séng méi hinh thanh khi séng nd lan truyén
trong nuwéc gdp man chdn béng khi. Két qud nghién ctru ciing chi ra cang
tdng chiéu day 16p man chdn béng khi hodc cang ting ham luong béng khi
hay cang tdang khodng cdch tir lwong né dén man bong khi thi cwong dé séng
né khi di qua man chan suy gidm cang manbh.

© 2021 Trwdong Dai hoc Mo - Dia chit. T4t ca cac quyén dugc bao dam.

1. Mé dau

né cla cac vu n6 dudi nwde & gin mit thoang bi
suy giam va da dwoec chi ra la do anh hwéng cia

Cac nghién ctru vé vu nd dudi nwde va su lan
truyén ctia séng né trong nwére cht yéu dworc thuc
hién trong va sau chién tranh thé giGi thir hai (Cole
R. H, 1948; Oplenko L. P, 2004). Tac dung co hoc
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mat thoang.

bam Trong Thang va nnk. (2020) da chi ra
song no tir méi treomng nwée khi lan truyén qua
mat phan cach nwérce - nwde chira bong khi bi phan
ra thanh séng phan xa gidn chuyén dong ngwoc vé
moi treong nwde ban ddu va séng khic xa nén lan
truyén sang moi trwong nuwdc chira bong khi,
trong d6 cwong do ctia séng khiic xa luén nho hon
cwong db cia séng téi ban dau va s suy gidm nay
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cang lén khi d6 clrng truyén 4m ctia méi treong
nuéc chira bong khi cang nha.

Mat khac, Pam Trong Thang va Tran Dirc Viét
(2020) ciing chi ra trong moi treong nuwdc chira
bdng khi thi 4p suit ciia méi trwong cang nho khi
db6 clng truyén 4m cia méi trieong cang nho.

Twr cac két qua trén c6 thé thay, séng no co
kha nang bi triét tiéu hoan toan khi tir moi trudong
nuwéc lan truyén sang moi treomng nwée chiva bong
khi. Hién twong nay rit c6 ich trong thuc té néu
moi trrdng nwde chiva bong khi la hitu han ¢ dang
man chan d€ c6 thé bd tri chdn ngang phwong
truyén séng né theo hwéng can bao vé cong trinh,
thiét bi,... ngdp nwdc khi thi cong né dwdi nuwéce.

Bai bdo nay xac dinh quy luit lan truyén cta
cac song hinh thanh khi séng n6 trong nuéc twong
tac véi man chan bong khi cling nhw xac dinh hiéu
qua lam suy gidm cwong do séng nd ciia man chan
bdong khi theo mot s6 théng s6 déc treng ciia man
chin va méi truong,

2. Sw phan ri séng né tai mit phan cach giira
hai méi trweong

Xét hai moi trwong ly twong khong cé do bén
va ndi ma sat, ban vo tan A va B phan cach nhau
b&i mat phan cach A. Trong méi treong A dat mot
lwong n6 Co & vi tri cach mat phan cach A mét
khoang a theo phuwong phap tuyén véi mat phan
cach.

4

(0- séng tdi; 1- sdong phan xa; 2- séng khtic xa)

Hinh 1. M6 hinh phdn ra séng tJ1 tai mat phan
cdch gitta hai moi truong
Khi Co no, tao ra séng xung kich 0 lan truyén
trong méi trwong A; khi séng téi 0 lan truyén téi
mat phan cich A xudt hién séng phan xa 1 hudng
ngugc tir mat phan cach vé mai treong A va séng
khtic xa 2 lan truyén trong méi treong B (Hinh 1).

bat truc OX trung védi phap tuyén cia mat
phan cach di qua Cp va huwéng tir moi trwong A
sang moi trvong B, diém O nam trén mat phan
cach.

Cuong do va téc do dich chuyén twong g
cua cac hat trong séng phan xa va song khic xa xac
dinh tir diéu kién lién tuc d6i véi ing sudt va toc
do6 trén mat phan cach. Péi véi tredrng hop séng
phan xa thing dang xét, dwoc xac dinh theo
phwong trinh sau (Pam Trong Thang va nnk,
2015):

O +O0px = Oy (1)
Ur +Upy =Ugx (2)

Trong do:

Or,0py ,Ogx - ng sudt (Pa) twong rng trong
séng tdi, song phan xa, song khic xa;

U, Upy ,Uyy - tdc dd dich chuyén (m/s) cta
cac hat trong song t¢i, song phan xa, séng khic xa.

U'ng suat trong séng lan truyén & mdi thoi
diém va moéi diém trong moi trvong dwoc rit ra
tir dinh luat bao toan xung lwong (Pam Trong
Thang va nnk,, 2015):

u=+-2> 3)
p.C
Trong d6: diu (+) va (-) tng véi irng suit nén
vakéo; p, c - mat do va téc do truyén dm trong moi
trudng.
Ttr (1), (3) va sau mot s6 phép bién doi, rut
ra:

20;.
oy =Pl (4)
PaCat Pg-Cy
Gy =— PnCa—Ps-Cp o
Paat Pl (5)
Ky hiéu cac dai lwong:
Ky, = 20,.Cy _ 27, 6)
PaCa+PpCs  Zp+Zg
_ PaCa—PeCs _ Za—Zg
Kex = =
PaCh+ P5.Cq Z,+7Z, 7
Zp=PaCails = pP5Cy (8)

Kk, Kpx - hé s0 khic xa va hé s6 phan xa. Cac
hé s6 nay dac trung cho gia tri ('ng suit trong séng
khuc xa, song phan xa hinh thanh tai mat phan
cach ctia 2 méi trwong khi c6 séng téi lan truyén
dén; Zy, Zg - A0 cirng truyén Am (kg.m-2.s2) ciia moi
treong A va B.
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Do cac méi trwedng A, B dang xét la cac mbi
trwong ly twong khong ¢ do bén va ndi ma sat,
nén theo Oplenko L. P, 2004:

p=—0c 9)

T (4), (8) va (9), bién do song khiic xa, phan
xa tai mat phan cach theo bién dd séng téi nhw
sau:

p:o( = KKX'p* (10)
p;x = KPX'p* (11)

Trong d6: P, Py » Py - bién dd ap sudt (Pa)
clia song t&i, song phan xa, séng khic xa tai diém
O trén mat phan cach.

3. Sw twong tac ctia séng nd véi man chin
béng khi trong méi trro'ng nwéc vo tan

Xét moi tredng nwdre vo tan c6 mot man bong
khi vo tin c6 chiéu day b (m). Goi khu vwc moi
tredng nwée bén trai man bong khi la méi truedng
I, man bdong khi 1a moi truwedng I va bén phai man
boéng khila moi trwong I11. Méi truedng I va Il phan
cach nhau béi mat A;, méi trueong 11 va Il phan
cach nhau béi A; (Hinh 2).

Trong moi trweong I dat mot lwgng né Co & vi
tri cach A1 mét khoang a theo phwong phap tuyén
vGi né. Khi Co no, tao ra séng xung kich 0 lan
truyén trong moi trueong I; khi song 0 lan truyén
téi A1 phan ra thanh séng phan xa 10 hwéng
nguoc tir A1 vé moi treong I va séng khuc xa 20
lan truyén trong moi truedong I1. Séng khic xa 20
lan truyén t&i Az phan ra thanh séng phan xa 30

lan truyén nguwoc tir A; vé A; va séng khic xa 40
lan truyén sang moi trueong I11.

Khi séng phan xa 30 lan truyén t&i A; phan ra
thanh séng phan xa 21 chuyén dong tir A; vé A; va
séng khuc xa 11 tir A1 sang moi trwong . Séng
phan xa 21 t&i Az sé phan ra thanh séng phan xa
31 hwéng tir Az sang Aq va séng khic xa 41 hwéng
tlr Az t&i moi trwedng I11. Qua trinh phan ra séng tai
cac mat phan cach c ldp di lap lai nhw viy dén khi
bién d6 song phan xa trong II suy giam vé ap suit
moi tredng,

Phan tich trén th4y rang: tir song xung kich 0
ban dAu, sau khi twong tac véi man chan bong khi
trong moi treong nuwére vo tan thi tai cdc mat phan
cach Aj, Az sé hinh thanh mét loat cac séng lan
truyén sang moi trweong 111 (cac séng khic xa 40,
41, 42,...) va sang mdi treong [ (song phan xa 10
va cac séng khiicxa 11,12,...).

Goi rpla ban kinh (m) cta lwgng no Co. Trong
pham vi cda nghién ctru nay, cac tac gia chi xét vai
lwong né cach mit phan cdch mot lwong a thoa
man a>10r, va ap suit trén mit séng <100MPa.
Vi diéu kién nay, téc d6 lan truyén séng no trong
nuéc dwoc coi bang tdc dd truyén Am trong nwdc
(Oplenko L. P, 2004).

bat truc 0+X trung véi phap tuyén cia mat
phan cach di qua Co va hwéng tir méi treong [ sang
mdi treong 11, diém O; ndm trén Ay, diém O, la
giao ctia 01X véi A

bE& danh gia cwdong do cua cac séng méi hinh
thanh trén mat phan cach, can xac dinh quy luit

&,
&
Ca Cypo Ca
Ca G X
(D)
c=atb
a+2b b 2a+2b
Hinh 2. M6 hinh twong tdc ctia séng né véi man chdn béng khi trong méi truomg nwéc vo tan.
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thay do6i ap sudt trén mat séng cla cac séng dé
trén truc 0:X.

3.1. Xdc dinh quy ludt lan truyén cdc séng hinh
thanh tai cdc mdt phan cdch trong lan phan ra
song ddu tién

Theo HO6 Si Giao va nnk. (2010), 4p sut trén
mit séng no hinh ciu trong méi tredng chit 16ng
vO tin la mot ham cua khodng cach, cé thé dworc
biéu dién & dang khong thir nguyén nhuw sau:

4
—p; Pon _ A.(%Oj (12)
Trong do:

p - p sudt trén mat séng nd (Pa) tai vi tri cach
tAm lwong né hinh ciu c6 ban kinh rp (m) mot
khoang R (m);

Pmn - 4p sudt tai mat thodng chit 16ng (Pa);

A, y - cac hé so thuc nghiém phu thudc ban
chat méi treong; véi nude: A=14700 vay=1,13.

Str dung ly thuyét lwong né o dé xac dinh cac
song phan xa, khiic xa xuat hién tai mat phan cach
khi song t&i phan r3, sé c6 twong (rng v&i cac séng
10, 20, 30, 40 la cic lwong nd do Cio, C20, C30, Cao diit
& cac vi tri xac dinh theo cac mat phan cach (Hinh
2), cu thé: C1o d6i xtrng véi Co ban dau qua Ay; Cso
déi xtirng v&i Co ban dau qua Az; Cao, Cao & Vi tri
trung vi tri cia Co.

Ap dung (12), s& xac dinh dwoc quy luat thay
doi ap suit trén mat song tai cac vi tri cach tim
lwong né (thit hodc d40) mot khoang R nhu sau
(cac song minh hoa & Hinh 2):

+ Véi song xung kich 0 ban dau lan truyén
trong moi treong I (R < a):

113
Po = Pm :14700.(“3—‘)) (13)
Prin R

+ V&i séng phan xa 10 lan truyén trong moi
treong [ (R=a):

113
Pro ~ P _ 14700.(%) (14)
Prin
+ Véi song khic xa 20 lan truyén trong moi
treong Il (a <R < a+b):
P~ Pon _ A.[%T (15)
Prin

+ V&i séng phan xa 30 lan truyén trong moi
tredng 11 (a +b< R <a+2b):

P3o = Pmn _ A(rcijy (16)
P R

+ Véi séng khic xa 40 lan truyén trong moi
trweong 111 (R = a+b):

113
Pao =~ Prm _ 14700.@@} (17)
P R

Trong do:

a, b - 1an lwot 1a khoang cach tir lwong n6 ban
dau Co téi Ay va d6 rong méi treong I (m);

r'co - ban kinh lwong né ban dau Co (m);

rcio, ezo, 3o Teao - 14N lwotla ban kinh (m) cia
cac lwgng no 4o Cio, Czo, C30, C40 clia cac séng 10,
20, 30, 40 hinh thanh & Ian phan ra dau tién. Ban
kinh cac lwgng né do nay xac dinh tir quan hé cta
cac song phan xa, khic xa theo song t&i tai mat
phan cach gitra 2 moi trudng.

Ap dung cac cong thitc (6), (8) va (10), (11)
tai diém O1 trén mat phan cach A, gitra moi treong
Ivall:

pIo = KPXlZ' p; (18)
p;o = KKXlZ'pS (19)
27
K - 20
KX12 Z,+2, (20)
Z, -7
K —_"1 =2 21
PX12 Z,+2, (21)

Ap dung cac cong thitc (6), (8) va (10), (11)
tai diém O trén mat phan cach A; gitra moi treong
[Ivalll:

p;; = KP><23-p:(; (22)
Py = KKX 23-Pao (23)
27
K =3 24
KX 23 Z,+2, (24)
Z,—-7
K =——2 3 25
PX 23 Z,+2, (25)

Trong d6:

Ps» Pro» P - Ap SUAt (Pa) trén mit séng tdi 0,
song phan xa 10 va song khic xa 20 tai mat phan
cach Ay

Paos Paos Pag - AP sudt (Pa) trén mdt song toi
20, song phan xa 30 va séng khic xa 40 tai mat
phan cach A;

Z1, Z3, Z3 - 4 clrng truyén 4m (kg.m-2.s2) clia
moi truedng I, 11, I11.

Ap dung (13), (14) véi séng téi 0 va séng
phan xa 10 tai diém 04, két hop v&i (18) va sau
mot vai bién doi thu duoc:
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r 113 a 113 r 113
14700.(%) :[Ej .{KM.WOO{%) +Kpm—1]

(26)
Thuyc hién cac phép bién doi twong tw, sé co
cac quan hé sau:

r,,V (aY ro e
A.(%J :(Ej .{KKXH.M?OO.[%J +KKXI2—1}

(27)

..\ ro.\ a+bhy
A.(%j =KPX23.A.(%j +(KPX23_1).(TJ

28
r 113 a+b 113 ( )
14700 2| = —| .
) )

y 113
a | I
'{kaza'(a_‘_bj '[KKX12'14700'[ ;O] +KKX12_1]+KKX23 _1}

(29)
Thay (26), (29) vao (13), (17) c6 cac biéu
thirc xac dinh &p sudt tai ban kinh R trén cic mat
song cda cac sobng mai hinh thanh & lan phén ra
d4u tién nhw sau:
+ Vi song phan xa 10 lan truyén trong moi
treong I (R=a):

B 23 oM
plO_p pm”:(ﬁj .I:prlz-14700.(%j + Koxz _1}

(30)
+ Véi song khic xa 20 lan truyén trong moi
treong Il (a<R <a+b):
. V4 113
% - [%) .{KKXH.M?OO.(%’J K —1}
(31)
+ V&i song phan xa 30 lan truyén trong moi
treong 11 (a +b< R < a+2b):

113
Pso ~ P a ’ d |
SOT = Ksza-{(Rj '[KKX12-14700.[(;OJ +Kixo _1]:l+

a+bY
+(pr23 _1)'[Rj

(32)
+ Véi song khic xa 40 lan truyén trong moi
tredng 111 (R = a+b):

Pso = Pin _ [Mjma
Pon R )~

a y r 113
-{Kszs-(a_l_b) '[KKX12'14700'(;OJ +KKX12_1 +Ksza_]-

(33)

T (30), (33) thdy rang: cic song xuat hién
trong 1an phan ra séng dau tién la hoan toan xac
dinh khi biét dwoc cac hé s6 khiic xa, phan xa tai 2
mit phan cach va cac thong s6 quy luit lan truyén
cda séng né trong moi trwdng nwéc chira bot khi
(cac hé s6 thuc nghiém 4, y).

Caché s6 khiic xa, phdn xa tai 2 mat phan cach
xac dinh nhw sau:

Goi p10, p20, P30 1an ot 1a mat do (kg/m3) cua
moi trweong I, I1, [11 & trang thai ban dau cé ap suit
po; p1, P2 p3 lan lwot la mat do (kg/m3) clia moi
trwong I, 11, III & trang thai c6 ap suat p. Goi ¢;, ¢,
czlan lwotla téc d6 truyén 4m (m/s) trong cac moi
trwong I, 11, IIl. Goi cng, ko 12 tdc d truyén 4m
(m/s) trong chit 16ng, chat khi & diéu kién ap suat
khi quyén.

Riéng v&i moi treong I1: goi ang, akola ty 16 thé
tich twong rng véi thanh phén 16ng, khi trong moi
trwong & trang thai ban dau va png, pio 12 cac mat
dd (kg/m3) cua cac pha long, khi twong wng.

Ta c6 cac quan hé nhu sau:

Qo+ o =1 (34)
P2 = XnoPno T o Pro (35)
Pro = P30 = Pno (36)

Theo Pam Trong Thiang va Tran Dirc Viét
(2020), d6 ctrng truyén am clia cac mdi truong I,
I1, 111 xac dinh theo cac biéu thitc sau:

1

- K
Z,= @.(—p Poo i, +1J (37)

IBn pnO'CnO
ZZZ , ;1 p20 ;1
PV (PP ]S [ 1 ]
Ol = |+l — K+ || @+ 0.,
. [ pko] ' [pno-CnQO } “ Ki-P '
(38)
ES
_ K,
Z,= @.[—p Pro K, +1] (39)
ﬂn pnO'CnO

Ap suat moi trwomg nudc tai vi tri khao sat
xac dinh theo do sau w tai dé nhw sau:
p: pmn +pn0'g'W (40)
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Trong do:

B - d6 nén clia nuwéc, thay doi khi nhiét do
moéi trwong thay doi; tuy nhién, theo Domenico
(1982) cac anh hwdng nay la nho va co6 thé xac
dinh: B, = 4,382.107"°(Pa™");

P, Pmn - 4p SUdt & trang thai khao sat va p suit
ban dau cta khi quyén trén mat nwéc (Pa);

K, - chi s6 da bién thwc nghiém cia moi
tredrng nuwérce, theo Lyakhov G. M, 1982 thi K,=3;

Ki.- chi s6 da bién cua chit khi trong bong khi;

g =9,81 m/s? - gia tOc trong trwdng.

Trong diéu kién tiéu chuan: ¢,o= 1.500 m/s;
o = 340 m/s; Ki = 14; p,, = 1.000 kg/m?;
Pro = 127 kg/m3.

Khao sat Z;-Z; v&i ax = 0...1 va p = pm...1.000
MPa (Hinh 3), thiy rang: Z;-Z,> 0

Két hop véi (37) va (39), ta cé:

Z1=7327> (4-1)
v&iaw=0..1vap=pm...1.000 MPa.

B 6.%x 10%
0 1.x10?

p (Pa)

Hinh 3. Khdo sat Z;-Z, voi axg=0..1 va
D=DPmn.1000 MPa

3.2. Xdc dinh quy ludt thay déi cworng dé cdc song
hinh thanh tai cdc mdt phdan cdch man chdn
bong khi trong cdc Idn phén rd song vé sau

Nhw trén di trinh bay, sau lan phan ra dau
tién, séng 30 hinh thanh va lan truyén trong moi
trueong 11 (Hinh 2), khi gap cac mat phan cach caa
man chan bot khi véi nwdc tiép tuc phan ra thanh
cac song khac. Qua trinh nay sé dirng lai khi cac
song phan xa 3i hodc 2i suy gidm t&i ap suit moi
treong. Thue vay, tw (41), (24) va (25) co:

OS}<PX23S1S|‘<KX23SZ (42)
Twong ty, cling c6:
OS}<PX21S1S}<KX21£2 (43)

Tl (42) va (43) nhan thay: cac song phan xa
3i va 2i sau khi hinh thanh luén c6 bién do nh6 hon

cac song tGi tao ra né lan lwot la 2i va 3(i-1). Mat
khac, cac séng nay lai luon suy gidm do ton hao
nang lwong trong qua trinh lan truyén. Nén cac
song 3i va 2i cang hinh thanh sau cang yéu.

Do cac song 3i cang vé sau cang yéu nén cac
song khic xa 4i luén yéu hon soéng 4(i-1) hinh
thanh cta lan phan rd séng trudc do.

Vi ly do nhw vay, dé danh gid hiéu qua lam
suy gidm 4p suit trén mat séng nd clia man chan
bot khi, chi cAn danh gia hiéu qua lam suy giam véi
song khic xa 40 dwgc hinh thanh trong lan phin
rd séng dau tién.

3.3. Xdc dinh hé sé suy giam dp sudt trén mdt
song né do dnh hwéng ciia man chan béng khi
trong méi trwrorng nwére voé tdn

Nhuw phan 3.2 d3 phan tich, dé xac dinh hé s6
suy gidm 4p suit trén mat song né do anh hudng
clia man chan béng khi trong méi tredmg nuwde vo
tan, chi cin danh gia ty s6 do 1ém cta ap suit trén
mat séng khic xa tao thanh tir I4n phan ra dau tién
sau man chan bong khi va gia tri twong g ctia ap
suit séng nd tai vi tri d6 khi khong c6 man chan,
tirc la xét do 1om:

n= M (44_)
Po — Pmn

Trong d6: po, p+o - ap suét (Pa) trén mit song
0 va séng 40 tai vi tri cach tAm lwong né Co mot
khoang R (m) théa man R=a+b;

Pmn - p sudt tai médt thodng (Pa).

Tiwr (13) va (33) thay vao (44) thu dwoc:

113
1 fash
"o\, )

a y r 1,13
-{Kxxzs-() -[KKxu-lMOO-(COj + KKX12 -1+ Kszs -1
a+hb a

(45)
Goi m, nlan lwot la ty 1€ khoang cach vi tri dat
lwong né va bé diy man chin bot khi theo ban
kinh lwgng né ban dau, tic 1a:

a=nre., b=mur, (46)
Thay vao (46) vao (45) ta co:
’7:7.(”+m)1‘13
14700
n Y 1 1,13
-{kazs-(n_l_mj '[KKX12'14700'(nj + KKXlZ _1] + Ksza _1]
(47)



104 Dam Trong Thdng va Trdn Pirc Viét/Tap chi Khoa hoc Ky thudt M6 - Pia chdt 62(5), 97 - 105

4. Nhin xét két qua va ap dung tinh toan

Séng né lan truyén trong moi truedng nuwée
gap man chan bong khi bi phan ra thanh mot loat
cac song tai hai mat phan cach ctia man chan. Cac
song nay lan truyén nguwoc tré lai moi trueong
nuwéc chiva lwgng nod ban dau (cac séng 1i), trong
moi treong nwéde chira bong khi (cac séng 2i, 3i)
va moi treong phia sau man chan (cac séng 4i).
Véi tirng nhom song (14, 2i, 3i hodc 4i): cac song
cang xuat hién sau (i cang 16m) thi cang c6 bién do
nho. Qua trinh hinh thanh séng méi dirng lai khi
bién d6 séng 2i hodc 3i gidm dan tdi ap suat moi
treong.

Nhén xét vé tinh chat cla cac s6ng:

- Tlr (41) va (20) suy ra: Kpyy, <0 nénséng
phan xa 10, 1i la song dan.

- Twr (41) va (25) suy ra: Kpy,; >0 nén séng
phan xa 30, 3ila séng nén.

- T (20) va (24) suy ra: Ky, >0,
Kix2s > 0 nén cac séng khuc xa 20, 2i, 40, 4i la
séng nén.

Hiéu qua suy gidam cwong do song nd trong
nudc ciia man chin béng khi c6 thé xac dinh theo
ty s0 do 1én cua ap suit trén mat séng khic xa 40,
tao thanh tir [An phan ra dAu tién, sau man chan va
gia tri twong (rng cuia ap suit séng nd tai vi tri do,
khi khong c6 man chin va xac dinh theo cong thirc
(45) hodac (47).

Néu moi treong I1 cling 1a nwére (tlire 1a ba moi
trwong I, II, III dong nhit la nwéc) thi:
Kiuxie = Kixos =1 va y =1,13. Thay vao (45), rut
gon duwoc: 17 =1trc 1a khong c6 man chin bong
Kkhi.

Tir (45), (47) thiy rang cac yéu t6 anh hwéng
dén hiéu qua 1am viéc clia man chin béng khi la:
d6 day man chan, khodng cach tir lwong né dén
man chan, ty 1é thé tich bong khi ¢ trong man
chén, d6 sdu khdo sat cling nhw ban chit méi
tredng nwére va khi chiva trong bong khi.

Dé c6 dinh lwong twong do6i vé anh hwdng cia
mot sO yéu tb nay, thuc hién tinh toan theo cong
thirc (47) trén phan mém todn hoc Maple 17 véi
cac gia thiét vé ty 1é thé tich bot khi ax trong moi
trwong I1; ty 18 khoang cach vi tri dat lwgng nd n
va ty 1é bé ddy man chan bot khi m theo ban kinh
lwong nd ban dau va d6 siu khao sat w (m), ta cé
cac do thi sau:

0.7
o k0=0
7% A I N N A N N S| o k0 =10,01
o] — — o kD =0.05
—_—— o'__k[}:[}._lﬂ‘
0.4 — - o k0=0725
034t S
..................... a_k0= 1

[ —— et — |

Hinh 4. Ty I suy giam dp sudt trén mdt song do
dnh huéng cia man chin béng khi véi n=10;
m=1; w=2 m thay doi theo ayy va y.

0.94
0.8
0.74
o k=0
A2 A A A N N N N S N SN PR o:_k[} =0.01
o) — — o k0=0.05
-~ o k0D=0.10
04 — - o kD=0.25
o T Toko-ose
O 8 O G RS Y PO o kD=1
(R i B el R S R

Hinh 5. Ty Ié suy gidm dp sudt trén mat song do
dnh hwdéng cia man chan béng khi véi n=10;
m=2; w=2 m thay doi theo ayy va y.

0.5
0.8
0.74
o kOh=0
o8 Tl ] o k0 = 0,01
n o = — o ki =005
—— oy kD =010
0.1 — - o kD - 0,25
o - - ut_kD 0,50
o kD=1
T e R e e A e e ] 3R =
17 i s P e v O S S R

01— T T T T y T T T 1
12141618 2 22242628 3
ki
Hinh 6. Ty Ié suy gidm dp sudt trén mat song do
dnh hwdéng cia man chan bong khi véi n=10;
m=4, w=2 m thay doi theo ayy va y.
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0.9
0.8
0.74
— o k0=0
06— —|" """ o k0= 0,01
n 03] — — o k0 =10.05
—-— o k0=0.10
0.4 — -0 kD=10,25
0344 — -~o k0=20,50
osl o ko=1
. 1_.____‘:_-____-_:: ..........

Hinh 7. Ty Ié suy gidm dp sudt trén mat song do
dnh huéng cia man chin béng khi véi n=10;
m=6; w=2 m thay doi theo axo va y.

Phan tich cic Hinh 4+7 thiy rang:

- Ty 1 thé tich khi c6 trong man chin 13 yéu
t6 anh hwdng manh nhat dén hiéu qua tac dung
clia man chin béng khi. Chi can c6 1% pha khi
trong thé tich moi tredng nwde chira bong khi va
b6 tri man chan cach lwong nd mot khoang 10 lan
ban kinh lwong né, chiéu day man chin bang ban
kinh lwong né thi man chin c6 thé 1am giam dén
70% ap sult trén mat séng no truyén qua noé so
voi trudmg hop khong c6 man chdn & cung vi tri
khoang cach t¢i lwong né. Ciing véi man chin nay,
néu c6 5% thé tich 12 pha khi thi man chin gidm
dwoc 85% ap suit trén mit séng nd vanéu c6 10%
thé tich 1a pha khi thi c6 thé gidam dén 90% ap suit
trén mit séng né.

- Véi cung thé tich pha khi va khoang cach
dén lwong nd khong déi thi bé day man chin bong
khi cang16n thi hiéu qua 1am suy gidm 4p suét trén
mit séng né cang cao. Tuy nhién, mirc do anh
hwéng nay khong rd rét véi cac man chin bong khi
c6 ham lwong thé tich pha khi trén 1%.

5. Két luan

Séng nd lan truyén trong mdi trudng nwéc
gdp man chin bong khi bi phan ra thanh mot loat
cac song tai hai mit phan cach cia man chan, gom:
cac song gidn lan truyén ngwoc trd lai moi treong
nuwéc chira lwong nd ban dau, cic séng nén phan
xa trong man chin va cac séng khiic xa (séng nén)
lan truyén sau man chén. Vé4i tirng nhom séng: cac
song cang xuat hién sau thi cang cé bién do nhd.
Qua trinh hinh thanh séng méi dirng lai khi bién

dd séng nén phan xa trong man chin gidm dan toi
ap suat moi truong.

Hiéu qua lam suy gidm cwong do séng né
trong nwdc ciia man chin bong khi cé thé xac dinh
theo cong thirc (45) hodc (47). V&i cung mot loai
chat khi & trong man chan, cac yéu t6 anh hwdng
thudn dén mirc d6 suy giam nay la: d6 day man
chén, khoang cch tir lwvong nd dé€n man chin, ty 1é
thé tich bong khi ¢ trong man chan. Trong do, ty
1é thé tich khi c6 trong man chan 13 yéu t6 anh
hwdéng manh nhit.

Péng gop cua cac tac gia

Tac gia Pam Trong Thing dé xuit y twdng
nghién ctru va nguyén tic 4p dung phwong phap
xac dinh cwdng do cac loai song theo nguyén ly
lwong né do. Tac gia Tran Pic Viét thiét lap mo
hinh va xdy dung chwong trinh tinh toan khao sat
anh hudng clia thong s6 man chin bot khi dén
cwong do séng xung kich.
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