Su phan xa, khtic xa cia séng SH doi voi bién phan chia
do nham cao trong méi trudng dan hoi xop dang hudng

Reflection, refraction of SH wave with a very rough interface of the isotropic poroelasticity media

Tom tat

Muc dich chinh ctia bai baola tim ra caché
sdphan xa, khiic xa ciia séng SH d6i vdi bién
phan chia d6 nham cao ctia ly thuyét dan hoi
x6pdang huéng trong mién hai chiéu.Dé lam
dugc diéu nay, trudc tién, ta dua bai toan nay
vé bai toan phan xa, khiic xa clia song SH déi
véi l6p dan héi xép truc huéng kep giiia hai ban
khéng gian dan hoi xdp dang hudng. Sau dé,
ta tim nghiém ctia ban khéng gian trén, ban
khong gian dudi, I6p 6 giita va cho cac nghiém
nay théa man diéu kién bién thi tim dugc cac
hé s6 phan xa, khiic xa clia song SH. Cac hé

s6 phan xa, khtic xa ciia cac séng dan hoi c6 y
nghia quan trong trong am hoc, tham do dau
khi.

Tir khéa: su phdn xa, khuc xg, séng SH, dan hoi xdp,
ddng hudng

Abstract

The main purpose of this paper is to derive the
reflection, and refraction coefficients of SH wave
with a very rough interface of the isotropic
photoelasticity theory. To achieve this, the problem
is initially simplified by considering the reflection
and refraction of SH wave with the orthotropic
photoelasticity layer between two isotropic
pyroclastic half-spaces. Then, we find the solution
of the upper half-space, the lower half-space, and
the middle layer and let these solutions satisfy the
boundary conditions, the reflection and refraction
coefficients of the SH are derived. The reflection and
refraction coefficients of elastic waves are important
in acoustics, and oil recovery.
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1. Gi&i thiéu

Bai toan phan xa, khlc xa cta cac séng dan hdi t& lau da thu hat sw quan
tdm cua cac nha khoa hoc vi ching cé y nghia quan trong trong nghién ctru am
hoc, dia vat ly, dia chan hoc, khai thac dau mé.

M6t s6 nghién ctru vé s phan xa, khic xa ctia séng ddi véi bién phan chia
phéng co thé chi ra nhw sau:Rokhlin va cac cong sw (1986) [1], Chapttopadhyay
va Choudhury (1995) [2] nghién ctu si phan xa khic xa clia song trong moi
trwdng dan hdi di hwéng;Parfitt va Eringen (1969) [3], Tomar va Garg (2005) [4]
nghién c sw phan xa, khic xa ctia séng trong méi tri’éng dan hdi micropolar;Dai
va cac cong sw (2006) [5] nghién ctru s phan xa, khic xa clia séng trong moi
trwéng dan hdi xdp.

Hon niva, c6 rat nhiéu nha khoa hoc nghién ctu bai toan phan xa, khuc xa
cla séng dbi vai bién, bién phan chia cé d6 nham thap nhw: Tomar va Kaur [6],
Singh va Tomar [7],... b&i bai toan nay c6 (ng dung réng rai trong thuc té.

Tuy nhién, trwéc nam 2010, hau hét cac tac gia chi xét sw phan xa, khic xa
clia séng déi v&i bién, bién phan chia phanghoac bién, bién phan chia d& nham
thép Cac bai toan nay déi vai bién, bién phan chia d6 nham cao con rat han
ché VI cac phuo*ng trinh thuan nhat héa ddi véi bién, bién phan chia dé nham
cao van & dang an.

T nam 2010, Vinh va Tung, da s dung cac phwong trinh co ban va diéu
kién bién dang ma tran dé tim cac phwong trinh thudn nhét hoa. Véi cach tiép
can nay, cac tac gid da tim dwoc cac phwong trinh thudn nhéat hoa dang hiénddi
v&i bai toan bién phan chia ¢é d nham cao dao ddng gira hai duwéng thing
song song, hai dwong tron dong tam clia cac ly thuyét dan hoi, dan dién, dan
nhiét, dan hodi micropolar, dan hoi xop [81, [9], [10],... Cac phwcmg trinh thuan
nhat héa dang hién nghia 1a cac hé sb cta chiing la cac ham hién clia cac tham
sb vat liéu va dac trung hinh hoc ctia bién phan chia. Vi vay, cac két qua dat
dwoc rat thuan tién dé glal quyét cac bai toan thuc t& khac nhau, déc biét la bai
toan phan xa, khuc xa clia séng dbi véi bién phan chia cé d6 nham cao.

Nhw vay, muc tiéu chinh trong bai bao nay la s& dung cac phwong trinh
thuan nhét héa dang hién cta ly thuyét dan hdi x6p dadng huéng da duoc tim
ra b&i Vinh va cac cong sw [10] dé khao sat sw phan xa, khic xa clia séng dan
hdi SH ddi v&i bién phan chia cé d6 nham cao.Bai bao thu dwoc cac cbng thare
hé sé phan xa, khic xa cta séng SH dbi véi bien phan chia d6 nham cao hinh
lwoe, phan chia hai méi truérng dan hdi xdp dang huéng.

2. bat bai toan

Gia st bién phan chia dd nham cao L phan chia hai vat thé dan hdixép dang
hwéng. Khi dé bién phan chia duoc biéu di&n bdi x3=h(xq/¢€), 0<e<<1,
trong d6, h(y),(y = X1/ €) 1a ham tudn hoan véi chu ky 1.

Xét sy phan xa, khuc xa cta song SH (u, = u, = p=0,u, # 0) dbi voi bién
phan chia d6 nham cao hinh luwgc, phan chia hai ban khéng gian dan hdi x6p
d&ng huéng. Theo y nghia clia phwong phap thudn nhat hoa, bai toan dwoc
dwa vé sy phan xa, khic xa clia soéng SH (V, =V, = P =0,V, = 0) ddi v&i Iop vat
liéu thudn nhét trong mién —4<x; <0 ( xem Hinh 1). Ta s dung cac phwong
trinh thuan nhat héa dang hién dang thanh phan cta ly thuyét dan héi xép trong
mién hai chiéu da dwoc tim ra [10] dé& khao sat bai toan phan xa, khtc xa.

Phwong trinh chuyén déng clia séng SH la:

ﬂm(vz,ﬂ +Vos)+ o’ (p(+) —ia)pf’)zk“))Vz =0, x; >0, 1)
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Hinh 1. Su phan xa, khiic xa ctia sdng SH dai véi bién phan chia d6 nham cao hinh lugc

Diéu kién lién tuc ctia chuyén dich va trng suét trén cac
=0 la:
].=0

L

duong L :x, =-AX,
Vo]« =0, )V,
20 23 4)
Gia sir song toi SH; la thuan nhét (vécto tat dan cta séng
song song v&i vécto lan truyén séng), cé bién dd don vi, géc
toi (0 <60 <90°), truyén trong ban khéng gian Q) (Hinh
1). Khi séng t&i chiéu dén I1op gitta (-A<x,<0) sé tao ra
s6ng phan xa SHg truyén trong ban khoéng gian va séng khuic
xa SHy truyén trong ban khéng gian SH,
S6ng t&i thuan nhat SH; c6 dang [10]:
V2/ — e_(A1/X|+A3/X3)e_i(P1[X1+P3IX3)

(5)
trong d6 P,(P,,P, ) biéu dién vécto lantruyén, A, (A,,A;)
bidu dién vécto tt dan cia séng téi thudn nhat SH, va:
P, =Fsind, B, =-Fcosb, A =| P, [
A, =Asing, A, =-Acosd, A =|A|. )

Thay (5) vao phwong trinh chuyén déng (1) ta tinh dworc:

A< —re"”) +/re!"? +im™?
Y R ’

\/re‘*) +/re™? 4 jm™? (7)

2'u(+)

P =

trong do, re'” = @®p", im") = @®p! k™). (8)

Nhw vay, bai toan dat ra Ia'. khao sat sy phan xa, khuc xa
cla séng SH cho trong (5) doi voi bién phan chia dé ‘nhé'm
cao hinh lwoc L nam gilra hai ban khéng gian dan hoi xop
dang hwéng.

C6ng thire hién ctia hé sé phan xa, khic xa

Song phan xa SHg ¢c6 dang [10]:

V — Re (AirXy+A3rX3) *’ (PirX;+P3gx3)

9)

trong do, R 1a hé s6 phan xa, P.(P,P, R) biéu dién vécto
lan truyén, AL(Ax, Ay) biéu dién vécto tit dan ciia song
phan xa SHg va

P = Prsinby, Py =P cos b, Pr =IPe .

Ag = Agsinty, Ay = A COS(0; — 7g), Ar =l Ag |

(10)
vOi 7r la goc phan xa, 7r la géc tao béi P, va Ag.
T dinh luat Snell suy ra:
{P" =P, - {P, sing = P, siné,
Ay =Ag A sind = A, sin(6 — 7z ) (11)

Thay nghiém (9) vao phwong trinh chuyén déng (1) va
str dung (11) ta cé:

re™ — 4 (B - 4]+
e =i (B A +lim" ~ 24P A,T
A, = 20 )
[re — 1 (B - Af N+
» +\/[re‘*’ (B )Y +lim” 24 P AT
2 (12)
T (10)-(12) ta suy ra:
AL =ALPY=P?va 0,=0,y,=0 (13)

Tl (13) ta thay séng phan xa % =?1a séng thuan nhét va
g6c phan xa bing goc téi % =€ (Hinh 1),
Séng khuc xa SHk ¢6 dang sau [10]:

V.. =T —(Air X4+ Ay X3 ) y—i(Pir X +Par X3)
aor=1€ e (14)

trong d6 T la hé sb khuc xa, A,(A,,A,,) biéu dién vécto
lan truyén song, A,(A;,A,;) biéu dién vécto tét dan cla
soéng khuc xa SHg va
Py =P sing, Py =—-P cos6;, P <P, |,
Ar =Arsin(0r —y;), Ay
=—A;cos(; —y7), A

(15)
:| AT |

voi y; la goc khic xa, 7 la géc tao bdi P, va A, co
gia tri nhw sau:

o, = —atan(gi), V= atan(%)— atan(i)

3T T 3T (16)
T dinh luat Snell suy ra:
{P“: P - {P, sin@ =P, sing,

A=A, A singd = A;sin(6; —y;) (17)

Thay (14) vao phuong trinh chuyé&n dong (2) va s dung
(16) ta duworc:

re - u(PE - AD)]

A +\/[re(*) 7/'[(*)(3/2 7A12/ )]2 +[im(*) (- )R/A1/]
3T 2/-!(7)
[re(-) —,Ll(_)(Pﬂz —Aﬁ )] (18)
p_ wflre” = uO(PE — AYF + [im — 24P, A, I
3T 2/.1(7)
trong do,
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re) = wipl),  im = wlpl k)

(19)
Nghiém téng quat ctia phwong trinh chuyén ddng cla 16p
(3) c6 dang sau:
V2 — (B1e*iK3X3 + Bze’sts )e*/((Pu*‘A/ )X (20)
trong d6 B,, B, la cac hang sb can dwoc xac dinh va:
R, - \/<re> () (PR~ AD) - ilim) 2 ) PA]
() (21)
D& dang théy ring K, = B, —id, trong do (cac sb thuc)
P, 4, dwogc tinh nhu sau:

[re) =(u™) (B, = 4]

e~y B a7 m) 2y P AT

P
2(u)

LG =2y R,
2P

(22)
T diéu kién bién tai
x;=0: [VZ]x3=0 =0, [(,U>V23 ]x3=0 =0
va diéu kién bién tai
x3 = _A: [I/Z ]x:,:fA = 0’ [<IU>I/2,3 ]xlzfA = 0
ta suy ra hé bén phuong trinh bén an sb B,,B,,R,T sau:
B +B,=R+1,
_ /,l(+)(A3, "’;i'Ds/ )‘(\1 - R)
(W)(As +iPy)

Be-(AawF’g LB e(A3+fff‘3)A — Teler +iPir)A
1 2

B -B, =

I . (=) i
B1e—(A3+fP3 " Bze(A3+iP3 a_ _MH (Agr + "‘?37)7-6(;13, +iPyr )A
(u)(A; +i1Py)

(23)
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Tl hé phuong trinh (23), ta thu duoc biéu thirc dang
dong cla cac hé so phan xa, khic xa cia séng Rva T la:

R= pr—sn 7= ms —pq
mr—qn’  mr-qn ”
trong do,
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