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TRUYEN SONG GIAN DOAN YEU TRONG MO1 TRUONG
DAN-DEO VOT QUA TRINH DAT TAI PHOC TAP -
DUONG TAT THANG — BAD HUY‘BKH
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. Khio sé.l sy truyén séng déo voi modt vai dang md hink eldla 1F thuyét chiy déo

© di dege t€n hanh trwoe day, chiing han trong [2, 5. Trong bai nay, chung ta. khdo st

so lan truyén séng (mit gian doan) déo vd song (mgL) eft tdi ddo trong mai truong v

han ba chidu khi qué trinh dattii 13 phire tap, K& qui thu duge cho kb ning dand gia

Tefing nhw tim thém cie didu kign 460 vai che hﬁm vat litu ¢d mit hong che hé thire xhg
dmh cha ¥ thuyét qua trinh bi€n dang déo {4, 5]

§1. HE THOC CO 8§

Lién hé gifta &ng sudt va bién dang trong qua trink bién dang phive tap véi €8
cong kkdng 16n, cb thd viét dang [1] '

SmnEmn

Sij = [0 (s) - oak(s)] - 51+ —3— auk(s)eu (1.0

ﬂ'u
& day su — cudng 49 trng sudt,
Sijs eij = ten xo loch fng sufil v bign danpg.
S — a4 dai cung (qui das bi&n dang.

‘ Hé thte (1.1) dwge da.c tnmg bdi hal bhm vatlign @'} va k{a), hen két Vér; dic
treng vo hudng va vectg clia qua wind (P'(s) = (1Pis)fds voi B(s) 1a dwong cong tai
bén, !hu duoc b cde le‘c nghlem dat 1ii don gian, k(S} lign k&t vdi hidu rng achim trE»
! cdz tinh ch#t vecto, l\(s) £6 Lhé xde dinh ot thge ngbigm trén ho ede qui dgo hai doan
. ‘ghp khue),
He . thm. {1.1) thés min v&i qui liinh @41 tdi ohd d¢pg. Khi cdb tai, gla thigt vt
lieuw 1a dan hbi:

5] = 2les) (12)
Tieu chelin de xét qua trinh B At tii bay cdl thi Ta ddu eda t8e d¢ bi€a thiem
i ' coug bién dang A = 6.e = Skmekm _
A > DB qui trinh 13 dat (Ai chd dong : !
A < ¢ qua trinh cét tai dan hai
B4 sung vie edc hé thie (1.1) ‘ho{w {1.2) ta ¢o gih thigt bidn dang khéi 13
din hdi ' )
. - : (1.3
g = (3h 4+ 2GEn S e )



be be ihae (1 thy then dgng afia kisy, @51 1 e dio vE mét 4 brwdng jh(j[j
yikng 44 biét. '

7 D& tién cho vige kbhdo sal va danh gid nghiem, dua vie hai ham — tham s6 b
@1 w3 £g o ﬁmh dang

o 36 - o
D) = 36{1 — er)s k(e = e (1 - 2) (14} -
. [ .

Kii d6 (1.1) viét lai dang :

Stj = 2G{1 - ﬁz)eﬂ + 36(ey — &) -—3‘-2%‘3‘: Sif (1.5}
ea n 3 .o

§2. TRUYEN SONG DEO GIAN DOAN YEU

Khio sat st lan tr uvén trong méi termg dan déo v6 han meél mit gian doan &
g tée d6 bien dang, sao cho tai bai phia efla mi nay, cdc ehit di%m d8u ndm trong
trang th&i dit i phie tap, moé ti béi hé thire (1.1). Gi} thigt them Thng khi chuy?dn qua
mit E gién ‘dogn chl xhy ra déi voi thanh phin phép tuyén chia t&e 40 blén dang.

Tai mbi didm trén.-mat 2, dyng mot mﬁt Q chita veeto phap tuydu ey efin mil
— e !
vi vecto ng suft léch S¢v . Vecto e, hwdng tiép tuyén voi giao iuyén cia 2 ovs q,

-

ep 14 tring phap tuyén.

Voi gih Abi8t gidn doan 14 yéu, ta c6 [3]:

L 5 -
RV v = c[%} = - Ch @1
¥
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trong 6 V — vin 8¢ chilt didm, ¢ — v&n t8c lan lruyén mit gian doan, A = [-*é—"] buge
‘ Y

L]

ahdy cfa gradien van te phip tuyén. _
KEt l"'ac;£> voi. didu kign Lién tue déng noc vidt cho @ng audt

lo5] = — ¢ ol - (2.3

©

¥a phuong teinh chuvdn déng kbi bd qua tge khéi
elvil = [oing} (.3)
Nhan phuong trinh (2.2} voi v tinh dén che he thwe (2.1), (2.3} ta thu dwoe litn

hé¢ gikre brée nhiy cda tdc d¢ bigp thitn dng eufll vi gradien vin téc phép taven irén
mit gidn doan: ' '

{[s] = gC® ’ . (2.4}

- MEU kN&e, t bé thiee (1.3 v3 {1.5) ta eo:

. N . 3 26 gy . D — o k -
oij = 3G — ) ey} + Fyj é\'\ + )mk + _m__,_,z_“___ SkmEemSij
‘ 4 ol




Thay vas diy. bg thie Cosi: yua wLaE v phép bién 61 thu duyge :

Col , _ Geg
lail = Gt = e [Vius + Vialy + (} + ~3—ﬁﬂm} [Viek]vi +
.(I)' — ok g . - T
et Sy 7)) (8 29
. . GL[ . -

T Newu gid thist gidn doan chi xky ra vér; thénh phan phap tuven cla ten xo t8e-do

bién dang ta {:6 :
7 av; 1T
'[Vifj']::[ Sk ]Vj S L)
UM B : : :

K8 hgp (24), (.5) v chit § dén (26), ta din ve phueng trich xic dinh

P o pCAE = A?\. R N (%))
R T Troug h¢ tea do (e,,, C»-;-.E}a)s- ma U'an A t6 dang
’ (I)’._o'l (D’—GI
Ri + ————th 2 =88 0
. 2
e o Cu
A =] -0 @ ok
-f——-i-"—u-—-SvST Fa ""——“—EL'ST ]
T 4] ‘0 : £y )
- : . 4Ge2 K
trong 4o BL= A 4+ 26 - ~——— = K.+ —;'"Guk(s)
k(s
= G(1 - en) = 2L
3,
—

T che hé thire trén suy ra pC? va X twoag ang 1A che gih tri riéng va che veeto.
riéng efa A, T tinh chiit 46i xang vA xic dinhdwong eiia A suy ca tai mdi didm trén
s gt ‘E'tb’n tgi ba .van e Ian tray¥n.séng va 3 veclo séng A timg déi ‘Gt trire. giao
SERERE '3 cin: trie clia hé phuong trinh trén suy ra t6n.tal mot séng ngang lan iruyén .
“doe ]ﬁp {séng déo SH} v hai song lan truydn lién két {séng.P va S¥). Dictrung dinh
tinh nay trang véi két qui di bift trong din hdi huy cée md hink ela 1§ thayét chéy

.+ v Kbio sit chi Lt ting leai song :

e} Sing ngang SH lan truyin déc lip

—3 —ip
Séng nay 6 veelo A trae giao voi @ (hwdng theo ep)
— - (P¥*  oubis]
h o= }Beﬂ : pC.SH - — (E} = {‘,f\ w”‘gwi = QL (1 - 2)

{Cg = vdn 16c séng figang dan hdi}

K&t qui cho thily song déo SH lam iruydn véi vén tée o6 thé khic v&i van tée
séng ngang din hoi Cz. (Bang thac xdy ra khi k(s) = 3G/csu) Trong cie nié hink cda
1y thuyét chiy, séng déo SH ludn truybn véi van i8c Ca2].

by Hai séng lan truyin litn kit P va SV,

Pt X = 0% nhdn dege phuong trinb sae dinh -cde vin tSc séng ngang vi
shng chim : o

[N



P'{s) = sulls, ) e B e :
()= (R1 —~ X) (g — X) + = L e e Bl =X+ e~ Xl =0 (29

i

(Hal phivong trinh nay, df ding tm dwge bisu thic tdng quat cla van e ‘shng
gang vi sbig chiin. .

Ehi ¢6 bit @4ng thire sau (130 tai d61 v&i nhidu 16p vat ligu)}:
| ®(s) < Guk(s)

. 2 Guk(s) 1
1ehs FBCt:h@m < -=-?;—= g pcnhanh KK+ T Guk \

Ta s& chi ra ring vin t6c s6ng ngang vh sing chftm dal duotz che gfé tri gaé; hn

—

i va Ra khi vecta ttng SUd.t I¢eh hudng thee phap tuyén ey hoﬁc tiép tuyén e,r eha mat X
Qua vy, khl = 0 tr (2.8 1 thiy s6ng ngang lan tray2n voi vin tée

(p)? _
va) = Rz = 0a k/3 v6i vecio séng tuong dng 1 =10, Ay , Ag) cdn séng dec eb vin

Be lan truydn , , o S
N (P) P — Guk
pLp = By +——g— S
Gu-

—c ) N -
i wvecle song A = (Ryyg,0). Khi & = §, séng doc lsn truy®n véi vén de

95 4 :
g Bt =K + <= euk v&i vecto %= (70,0, s6ng ngang lan truyda véi vin tbe

ICP
‘ P ’ @’ 4 ’ - Guk 2
CS K : 2 ! s _.(_ . - g ST*

§3. TRUYEN SONG CAT TAI pio

Ta chuyén sang xét sy lan truyén trong mdi trwdmg vo ben mot mit gidn doan z
~Ba i8¢ dg bién dang sao cho triwde mit ndy, che chit didm ndm trong trang iWki 4§t
31 mé t3 bH be thiee {1.1), ssu mit iy cae chdt difm nlm trong trang th&l-dan béi,
fheo sy lan truvén cha. wmit L, ebtng ta b sy cft tdi dan hdi (stng eiit thi) trong mdi
trdng. : . ;

Voi che chiit ditm, thei difm khi mgt gian doan m qu.x :& tuong og voi théi
didm tai 46 qul dao bi én deng c& ditm ghy, vecto tiép tuyén Pi quay di goc 8 = w2
so voi veclo dng sufy S,
Trong midn déo ¢ hd thwe {1.1)
* 513 Smnergnln] . 2 3L
Sy = (P o k)—w————m Sy + — opket!
a2 3 ij

" Trong mign dan hdi:

al2) m
s =2Ge
Tir d6 63" _
c . e , smoelds
[8i5] = 2G [ eij} — 2Gez e?, + { — k) 3—‘—'9——3— Sij
C?rl

F




Ppa vho chr tham a8

T .
£
5 . [ )
o == - - .Smﬂ,efﬂ!ﬂ. .
o ‘11
5 . gt Smn@mn
i}h.e.f]' . ) o
By = - {khong tdng.
511 e[ 3 :

& =t} 86 t6c 4% bidn thitn céng trwde vA sau mit gidn dogn.
#ij = t¥ 86 tbe do bién thién eong theo hwéng bidn dang eij
Thay vio ta ¢!

B - gyl
(1 - a) cr%

K&t hop véi he thiee (1.3), qua mét vai phép bidn ddi thu duge:

[o4) = 26 (1 - “‘"i—) CHERS ( —"“29-53““)1‘[5;1:;:] + :

-"'—E—z——) {t;.ij} + Smn {enmn] Sij

(8] = 2G(1 -
1 — ®ij

1 — a3 31— i)
O —- guk i o :

+ e Sma [ema] Sij ‘ (3.1)
([ - W)Uu

Bing mot s phép hifn Ad twong ty nhu phin trén ta cé?

. . B ’
i} =¢ (1 - 2 )(lp}jvi + Ajvivi) +

1 - @

2 CI)' nan - — —
+ (?. N — 1GEg vy + —-—'-—“——G—uk—-Si ( Yy »)
31 — ay) 11— wat

Bus bidu thie nay vao vé phij phurong trinh - (2.4), la din vé phu-ong trin*
ste dinh Ay .
g -

ptzl.i = (1 - )(hviuj + ?\jvjva) +

1

2Gey @ — ' )
(? SEPURIE L LI hjvirg 4 "““""—""""""Sl {ST A) (3.2)
A i) (1 - o)t
. — —_—
Phuong trinh nay cb dang gC*> = A2 ‘
B don gidn, xéi irrdng hop khi trve loa 44 trong khéng gian chen sao ¢ho oxi

— - —

hirdng theo ev/ mit ozixz chira vecio dng sudt lgch Sw, oxz huéng iheo € Khi dé

-
vi = 13 v v 0) Sy o= (81, Sz, 8)

Trong hé nay, ma trin A ¢b dang:
o ——— (I)’ - Gak Sz ®‘ — auk

Ry + - 32 0

(1 —a)od {1 - =)ok I T

A=l @ - - - (33)
{1 ~ ol (t — wal |
0 ' 0 Rs|




trong 46 R1 = p(2 AL ro o (2 (1 €3 } ,,
N R ) S T T L] = E) e N
g : 301 - a1l ERL Y | — a1z
— e
B3 = pC} (1 -
Y 1 = &1z

Té hi phueong trinh trén say ra tai mdi diém tran mil gidn doan {On tai-ba véw te -
lan truyeén eft tAl Gng voi mot séng nganyg lan truyén doe 1ap (séng cfit-di rieo “’-H) :
va hai song lan truy®n lien két {séng cit tai déc P va SV). -

a) Séng ngsmg lan trugdn :fw iap (30ﬂg cdl tdi d'eo SH)

Vecto song vabng ghéc voi mEt Q, A (0 B 15) eon vin’ t&c truvén sé'ng.

12
Pc(s%)-“-“m%(w- = )

1= w13
b) Hai sing lan tréyé‘n licn kit (song cds 1di déo P vd SV

pat pC? —K, tir det]] A -pC2 R} =0 thy dwge phwong trish xic dmh Van 140
séng nhanh va sdng chim S

(X)) = (Bl—x)(sz\)+-¢—-G:2f—“~—[s%(ﬁ]—x)Jrsf(ﬁ;—'-X)]#‘0 B W

;

n

Néu ¢6 bt ddng thie 9°(s) <C ouk va BRI 3> Ry ta &6

e, 52 (et)? 4G €2 ‘ ,
pcci]é:im % pCE ‘,1-“";"‘1 A &12 QP(Jnhanh < PCI - —"'3—-'—1 _;_&111. P

Néu R &< Rgeo ., ¢

4G € { i)z ~
QC‘ - = Cc‘;lé.m = PC% 1=
31—y 1 = U-La

(et)?
) Q PC hanh

Cac van 1dc séng nhanh va s(‘mg oham gt dat durge cao gla tri b:én Rt hav e

‘khi 8§y = 0 hay Sz = &, , ) o T
Treng pbham vi md hinh tai b¥n (vyén tinh [2] 38 dua va' danh gis sa};: -
' SR 02
< < (3.5)

) dav van téc séng clt 14 ¢6 the Jan truy®n nhanh hay chim hon vin tSe séng
déo tuy thiige vao dsng ham vat jigw duge chon @(9) vi kis), ciing nhu tuy thuoe vao
hudrng efla qué trinh @8t 14 phic tap. ‘

Duéi d4y  xét che ditu kizo véi cde ham vat lieu s m?_l_t is'ong h?; thire xic
#ink (1.1} d? thda min bit ding thée (25). ' o

)
Bl véi séng ngavg lan travdn doc ldp

PP . (et)?
P—GSH) S pCgyy U e

Gidi bit ﬁéng thite tréo ta daﬁ vé hé thuc e ) 0 va &15“- 6 hav 18 Guk = OEGS

(3 m
€13 f el "'ﬂ

L., B vei hm séng Jan lluyén hen ket ta ’han ché xéi truong hO'p giohk han 5, = 0,
khi a4 R '
' RO uﬂ RO {P) 1(r1)z ‘ (c)"'
K “ C ;L Sy :
rlnr' doc dos ngang ngang m”ang




Thav van diy bide ihire cia che van tdc va kel hgp voi ,g,;a ih & \nu dtrgm A is
fhye nghizm (8} =T < 3G ta diu vE bd bit ding thee

0 <L ' (8) < ouk < 3G; wlp < 65 wur <L 0. (3.6)
Cac bit déing thire trong €3.6) cho che rang bude bd sung trong vige chon cde

.dang ham vit liu trong mo hinh 1¥ thuyét dée do cong irung ok {1, 4, 5] -chting &

A phu hop vcrl c{w 56 lite thue nghitm thu duge.

Trudong hop b., =0, S =0 din v& cic ditu kign ‘hoin ‘todn t:wng tu-

KET LUAN
Véi qui trinh 44t t&i phie tap trong vwdng hop lan truyén séng déo vi sODg céﬁ‘t
tai déo, dd chiérng minh dwee sy 1dn tal cda ba loai sdng voi van l&e hoan todn xie dinh.
K&t gui thu dege cho phép tim eic rdng Lude bd sung 1én dang dwoc chon cha cie him
vat litu trong cac m6 hinh déo kbhi dit tii phae tap.
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SUMMARY .
ON THE PROPAGATION OF WAVES IN THE ELASTO - PLASTIE
MEDIUM WITH COMPLEX LOADING -

In this paper iz studied the propagalion of waves in the infinite tridiznensial p‘laéc
tic medium with comples loading, using the theery of elasto-plastic definition processes.
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