Phan xa va khtic xa ciia séng P tai bién
gitra hai ban khong gian dan hoi truc huéng nonlocal

Reflection and refraction of p- wave at an interface
between two nonlocal transversly isotropic elastic half-spaces

Tom tat

Bai bao nghién citu sy phan xa, khic xa ciia
song P tai bién giia hai ban khong gian dan
héi nonlocal dang huéng ngang. Bai toan bién
dang phdng trong méi trudng dan héi déng
huéng ngang nonlocal dugc xem xét. T dang
nghiém ciia séng phang va cac phuang trinh
chuyén dich ciia méi trwdng dan dén phuong
trinh dac trung cda song. Tir d6 thiét 1ap trudng
chuyén dich cho ban khdng gian phan xa va
khiic xa.Diéu kién lién tuc tai bién phéan chia
lién quan dén dich chuyén, {ing suat phap va
ling sudt tiép. Dua trén cac diéu kién bién nay,
hé s6 phan xa, khtic xa (RTC) clia cac séng da
dugc tim ra. Cudi ciing, mét vai vi du s6 dugc
xét dé thé hién su anh hudng cia tham sé
nonlocal, géc téi d6i véi hé so phan xa, khuc xa.
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Abstract

This paper is concerned with the reflection and
refraction of quasi P wave incident at an interface
between two nonlocal transversely isotropic elastic
half-spaces. The problem of plane strain in nonlocal
transversely isotropic medium is considered. From
the solution form of plane wave and the constitutive
equation, the characteristic equation of plane

wave is obtained. The boundary conditions depend
on the quality of the interface and involve the
normal, tangential displacements and the normal,
tangential stresses. Based on these conditions,
reflection and refraction coefficients (RTC) have
been derived analytically for when a longitudinal
displacement wave strikes the interface. Finally,
numerical examples are provided to show the effect
of the nonlocal parameter and incident angle on the
reflection and transmission coefficients.
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D6 Xuan Tung

1. Gi&i thiéu

Phan xa, khic xa cla soéng tai bién gitra 2 moi trwong khac nhau la mét
van d& co ban trong nhiéu linh vwe nhw dia chan, dia vat ly, nghién ctru dong
d4t, danh gia khong pha hiy. Ngay nay, trong cac linh vire théng tin lién lac, ky
thuat y t&... y&u cau kich thwéc clia cac thiét bi &am hoc ngay cang nhé hon. Do
do, cac ly thuyét dan héi cuc bod (local) va phi dia phwong (nonlocal) da dwoc
dé& xuat dé& phan tich mai trwdng lién tuc trong pham vi mé- vi méd hodc nano
twong trng.M6t md hinh co hoc lién tuc nonlocal dwa trén ly thuyét Eringen da
dwoc dé xuat dé tinh toan sw phu thudc vao kich thuwéc clia cac ciu tric rat nho
[11,[21,[3]. Chakraborty [4] da phan tich dang diéu clia séng trong mbi trwdng di
hwéng véi anh hwéng clia tham sb nonlocal bang cach s dung phuong phap
phan t& hivu han phd. Khurana va Tomar [5],[6] d& nghién cru sw phan xa cla
séng doc tai bién phang tw do (rng suét cia ban khong gian nonlocal micropolar.

Noi chung, trong cac nghién clru noi trén, cac bai toan méi chi ding lai &
bai toan truyén song, bai toan phan xa tai bién ty do, bai toan phan xa, khuc xa
clia cac séng tai bién ctia 2 ban khéng gian dan hdi nonlocal con rat han ché.
Do d6, trong bai bao nay, van dé& phan xa, khic xa clia séng tai bién gira hai
ban khéng gian dan hdi ddng hwéng ngang cé xét dén anh hwéng nonlocal
duoc xem xét. Phan dau tién gidi thiéu ngén gon vé ly thuyét local va cac bai
toan phan xa, khuc xa ctia séng. Trong phan 2, cac phuwong trinh co ban dwoc
xay dwng. Phan 3 mé ta bai toan, cac dang nghiém cho 2 ban khéng gian va
diéu kién bién dwoc dwa ra. Dwa vao céc diéu kién lién tuc tai bién, cac hé sé
phan xa, khic xa dwoc dwa ra trong Phan 4. Cubi cling, trong phan 5, phan két
luan dwoc trinh bay. Két qua sb cho s bién thién clia RTC véi géc t6i, tham sb
nonlocal dwoc khao sat.

2. Cac phwong trinh co’ ban

Xét méi trwdng dan héi dang hudng ngang thuan nhat voi mat phang déi
xtng tring voi mat phang x;xs. Trang thai bién dang phang voi cac thanh phéan
chuyén dich cé dang nhw sau:

U =u(x, a,t) =0;(i=13)
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Moéi lién hé gitra trng suat véi cac thanh phan chuyén dich cé dang [7],[8]
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Phwong trinh chuyén dong bd qua lwc khéi theo ly thuyét nolocal cla
Eringen[1],[2],[3]
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O day ¢ 1a tham sé nonlocal (¢ =e,a) v&i e, 1a hang sb nonlocal. Dwa vao ly
thuyét déng lwc hoc phan t&r va phuwong trinh tan sic, Eringen da dwa ra xap
Xi €p=0.39, a la d6 dai dac trwng, n6 phu thudc vao tirng vat liéu cling nhw bai
toan lién quan dén vat lieu do, V la toan ti Laplace, £ la mat do khéi lvong.
Thay (2) vao (3) ta dwoc hé phwong trinh dbi véi cac thanh phan chuyén
dich, cu thé
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Hinh 1. Sy phan xa, khic xa cua séng qP tai bién
giira hai ban khong gian dan h6i nonlocal dang
huéng ngang

3. Thiét lap bai toan

Xétbaitoan dwocthé hiéntrong Hinh 1. Ban khong gian Q°
chiém mi&n x>0, lién két co hoc gén ch&t véi ban khong
gian € chiém mién x3<0. Truc x; dwoc lay doc theo mét
phan cach va truc x5 hwéng thdng dirng Ién trén.

Cac nghiém séng phang cla (4) trong mat phang x;x3 c6
dang [9],[10]

{Lﬁ — a1erk(x1+§x3—cz)

U = g ettt
3 3 (5)

trong dé k - thanh phan x, ctia sé séng, van téc pha ¢ doc

theo x4, & 1a ty sb chwa biét ctia cac thanh phan vecto séng
doc theo phuong x5 va x4, a4, a3 la cac bién d6 dich chuyén
chwa biét. Luat Snells tdng quat da duoc tinh dén trong (5).

Thay (5) vao (4) dan dén hé 2 phwong trinh déi v&i 2 hé
sb aq; a3. Dinh thirc ma tran cac hé sé nay bang 0 dan dén
phwong trinh dac trwng c6 dang

t4§4 - tZ§2 + to = 0 1
(6) 0.9

Trong do:
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£ 05
Phwong trinh (6) la phwong trinh bac hai cltia 3

&%, mbi nghiém la moét cap séng. Nhirng séng n?y £ 04
la twa séng doc (qP), twa song ngang (qSV) truyén

theo huwéng nguwoc nhau trong méi méi truong. 0.3

3.1. Nghiém séng cta 2 ban khéng gian 02
Chung ta goi &,;¢, dwong va &,;¢, am tuong

&ng vO&i séng phan xa va khuc xa trong Q" va O, 01

twong ng. Cu thé 0
+) D6i v&i séng téi:
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+) D6i v&i cac séng phén xa:
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+) Béi v&i cac séng khuc xa:

u| lh Tut| |k
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~ G day a la bién do dich chuyén cla cac séng, h; 1a cac ti
sb bién do thanh phan clia mbi séng
— (013 + CM )ér
’ CM +033§r2 —pCz(1+k282(1+§2))

va i=0,1,2,3,4 twong rng v&i song t&i, song phan xa,
khuc xa.

Dé& thuan loi trong viéc xem xét cac diéu kién bién sau
nay, chung t6i dwa ra cac thanh phan cla &ng suat

0-13 = CAA(h + 5);0-33 = C13 + 033h§ (1 O)
3.2. Piéu kién lién tuc tai bién phan chia 2 bén khéng gian

Hai ban khong gian QUJQ’C gan chat véi nhau ’tai mat
phéng x3=0, cac thanh phan dich chuyén va trng suét cta 2
ban khong gian la lién tuc, trc la

Uy =usu; =U;0;, =0, O

.
131035 =

(1)
4. Hé s6 phan xa, khtc xa

Thay céac thanh phan dich chuyén cla song toi, song
phan xa va khuc xa tte (7) - (9) va cac thanh phan cua tng
suat (10) vao dieu kién lién tuc(11), ching ta thu duwoc hé
bbn phwong trinh tuyén tinh ctia cac bién d6 dich chuyén cac
song phan xa, khuc xa aq;a,;as;a, theo bién do dich chuyén
clia song téi ag
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Hinh 2. Anh huéng ctiahé s6phan xa, khic xa clia cac séng
theo goc téi trong mo hinh nonlocal
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RT coefficients

Khi dé, hé s phan xa, khtic xa dwoc dinh nghia la

09r
""" R1 ti s6 bién do clia séng phan xa, khic xa so v&i séng toi
I T e R2
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Hinh 3. Anh hudng ctiahé séphan xa, khic xa
cuia cac song theo goc téi trong mo hinh local
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Chu y réng cac két qua tinh toan thé hién sw anh
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