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TOMTAT

Bai béo trinh bay bai todn tuang tac gitia song phang diéu hoa véi tam thép dong nhat trong méi truong dat (moi trudng dan hoi) bang phuang phép giai
tich. Phuong trinh chuyén dong ctia tdm dugc xay dung trén ly thuyét tam Kirchhoff-Lov. D€ md ta chuyén dong cla dat st dung cac phuong trinh ctia Iy thuyét
dan héi, quan hé Cauchy, phuong trinh vat Iy va phuong trinh Lame. Tét cd céc phuong trinh nay dugc khai trién thanh chudi lugng gidc thda man cac diéu kién
bién tuong (ing, trong d6 bién do ap sudt va cac tng suat phap tuyén dugc gia thiét bang nhau. Cac diéu kién bién vé sy ti€p xtc cla tdm va moi trudng dat st
dung su dong nhat ctia chuyén vi phap tuyén tai ranh gidi ca vat can va méi trudng dat. Sau khi xac dinh duoc cac héng s6 tich phan trong tir cc diéu kién bién,
cdc gid tri chuyén vi va (ing sudt duoc xac dinh.

Tir khéa: tdm Kirchhoff-Love; song diéu hoa; dong luc hoc khéng dimg; nén dan hoi; phép bién doi tich phdn.

ABSTRACT

This article discusses the issue of the interaction between a harmonic plane wave and a homogeneous steel plate in a soil environment, specifically an elastic
environment, using analytical techniques. The plate’s equation of motion is derived from the Kirchhoff-Love plate theory. In order to characterize the movement
of soil, one should use the equations derived from elasticity theory, Cauchy relations, physical equations, and Lame equations. The equations are extended into
trigonometric series that fulfill the associated boundary conditions. It is assumed that the pressure amplitude and normal stresses are equivalent. The boundary
conditions at the interface between the slab and the soil medium are determined by the requirement that the normal displacement be consistent throughout
the border of the obstacle and the soil medium. Once the internal integration constants have been found based on the boundary conditions, the values of
displacement and stress may be computed.

Keywords: Kirchhoff-Love plate; harmonic wave; non-stationary dynamics; elastic medium; integral transformations.
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1.DAT VAN PE

Tac dong tiéu cuc clia tiéng 6n ngay cang tang lén
cung véi su phat trién clia cac dé thi, cdc phuang tién giao
thong, thiét bi may moc, gay ra nhing bat tién va kho
chiu trong cudc s6ng hang ngay déi vGi con ngudi. Tiéng
6n am thanh khéng chi lan truyén qua khong khi ma con
lan truyén qua cac phan tir méi trudng vat chat, két cau,
moi trudng dan héi nhu dat, tudng, dudng, tran nha, clia
kinh, thép... Khi d6 nang lugng tiéng 6n cta am thanh
dugc lan truyén duéi dang dao déng séng va nguac lai,
su chuyén d6i nang lugng rung déng tir su hoat déng clia
cac may mdc, thiét bi thanh nang lugng séng am. Tuy
nhién, viéc ma rong cac co so ha tang giao théng (dac
biét la tau dién ngam) cha yéu trong khuén vién phat
trién hién tai & cac thanh phé, dé thi, Do vay, khéng cho
phép bé tri dudng cao téc va dudng sat, cac tuyén metro
& xa khu dan cu. Nhu vay, véi su phét trién caa dé thi dac
biét la qua trinh xdy dung céc cong trinh, cac co s& ha
tang dat ra cau héi va cac phuong an vé viéc bao vé an
toan cho con ngudi va cac cong trinh da co san tur cac tac
dong tiéu cuc clia cadc nguén séng. Nguén chinh gay ra
cac rung dong, tiéng 6n anh hudng xau dén cac cong
trinh d6 la nhiing thiét bi ky thuat khi hoat déng, phuong
tién giao thong (xe tdi hang ndng, tau hoa, xe dién,
metro...). M6t phan giai phap cho van dé nay da dugc tim
ra, d6 la viéc lap dat cac rao can hap thu dao dong, rung
dong (duédi dang cac tam co két cau khac nhau, vat liéu
khac nhau...) & cac tuyén dudng cao tOc, cac tuyén
dudng sat.

Trén thé giGi cac tuyén dudng tau dién ngam (metro)
da dugc xay dung tirlau va rat phat trién, day la mét trong
nhiing phuong tién giao thong céng codng hién dai, rat
thuan tién nén dugc nhiéu ngudi st dung. Hién nay, &
Viét Nam ching ta dang cé nhiéu dy an xay dung cac
tuyén tau dién ngam, cac cung dudng ngam duéi long
dat, dudi long song. Qua trinh xdy dung cac céng trinh
nay trong long dat dat ra van dé can c6 cac gidi phap dé
dam bao an toan cho cong trinh d6 thi, ddm bao hép thu
nguén rung dong, hap thu tiéng én. Trén thé gidi cling da
cb mét s6 cac cong trinh khoa hoc nghién ctu vé hap thu
kha nang hap thu rung dong véi cac loai vat can khac
nhau, cac dang séng khac nhau. Cu thé trong [2] la cong
trinh nghién cu vé bai toan tuong tac gita séng vadi cac
vat can déng nhat trong moi trudng khong khi dudi tac
dung clia s6ng diéu hoa phang. Bai toan vé kha nang
cach am cua tam 3 1&p trong moi trudng khong khi dudi
tac dung cuia séng diéu hoa dugc trinh bay trong cong
trinh [3]. Bai toan tuong tac gita séng cudng buic véi cac
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dang vat can khac nhau trong moéi truong dat dan héi
dugc trinh bay trong céng trinh [4]. Bai bdo nay trinh bay
bai toan vé sy tuong tac gilia song diéu hoa phang véi vat
can dong nhat la tam thép trong méi truong dat dan héi,
qua d6 xac dinh dugc hé s6 hap thu rung déng cua vat
can dong nhat (tam thép) trong méi trudng dat dudi tac
dung clia song diéu hoa phéng, la co s& dé tinh toan va
dua ra cac giai phap vé hap thu tiéng 6n, hap thu rung
doéng. Tudn va cong su [9, 10] nghién clu tuong tac gitia
(ing suat-bién dang va su truyén séng trong méi truéng
khong gian dan héi bang phuong phap giai tich.

aEm ol 15
(@ kenhl4vn 4 7N

Hinh 1. Hang rao hdp thu tiéng 6n & cdc tuyén dudng cao tdc trong cac khu
do thi (nguon: https://kenh14.vn)

Hinh 2. Cac két cdu dam bao an toan cho cong trinh va hap thu rung déng,
tiéng on khi xdy dung
2. XAY DUNG BAI TOAN TUONG TAC CUA SONG PIEU
HOA PHANG VGI VAT CAN PONG NHAT TRONG MOI
TRUONG PAT

Khao sat vat can la tdm thép dong nhat hinh chirnhat
bé day h, dugc dat trong méi trudng dat (méi trudng (1)
va moi trudng (2)), phia hai dau cta tam dugc gilr bang
g6i ¢6 dinh (hinh 3). S dung hé toa d6 Bé-cac Oxyz sao
cho mat phang trung tuyén clia tdm trung véi mat phang
Oxy. Truc Oz hudng theo chiéu sau, truc Oy khéng bi gidi
han, canh tam huéng theo truc Ox c6 chiéu dai L, g6c toa
dé tai diém O tai z= 0. Hudng am clia truc Oz (méi trudng
1) chiu tac dung moét séng diéu hoa cé bién d6 p va tan
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sO6 w. Véc to phap tuyén clia mat séng nam trong mat
phang Oxy.
Trudng hop téng quat, méi trudng dat (1) c6 mat do
P, van toc truyén song ¢;, moi truang dat (2) c6 mat do
P2 van toc truyén song c.
z O

~ e e —

B9 @ = -
_TET T -
- _ _

- . _ e P

T
o |

Hinh 3. M6 hinh tuong tac cda song diéu hoa véi tam thép dugc cd dinh
hai dau bang gdi dd trong moi truong dat dan hoi

Dé xac dinh chuyén vi clia tdm thép trong méi trudng
(2) duéi tac dung ctia song diéu hoa cé bién do p va tan
sO w tirmoi trudng (1), trong trudng hop nay st dung diéu
kién bién:

w| =0,w | (M

x=0,! xOI

2.1. Phuong trinh chuyén déng ctia tam thép

Chuyén déng cla tdm thép dugc mo ta bang phuong
trinh Kirchhoff- Love [1,2,4]:

d*w(x,t) o*wi(x,t)
th atz = _D axz + p (2)
E.h3
- H—2 (3)
12(1-v?)

trong do, D: D6 ciing uén cta tam thép; pn, En, v: Mat
do, mo6 dun dan hoi, hé s6 Poatxong clia tam thép; w(x,t):
Chuyén vi cia tam.

Trong phuang trinh (2) chuyén vi va bién d6 ap suat
dugc biéu dién dudi dang diéu hoa:

,p:paeiwt (4)

Thay (4) vao (2) ta nhan dugc: (chi s6 a sé dugc bd qua
trong phan tiép theo)

wix,t)=w_e""

4
0 W(X)+
ox?
Dé thda man diéu kién bién (1), biéu dién chuyén vi va
bién d6 ap suat thanh chudi lugng giac:

~w’pyhw(x) =-D (5)

A X); + AXEA, = 6
w= ZW sin(A X);p = %“m p,)sin(A,x); I (6)

n=1

Thay (6) vao (5) ta nhan dugc:
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64Zw sin(A,x)
-w pnth sin(\,x)=-D—"=

n=1

ox*

+Zpsin()\nx)

n=1

= -w’phw, =-DNw, +p (7)
Trong d6: p = p1 + P2, P1 = -Piw + P+
pw - Bién d6 séng phan xa trong madi trudng (1),
P1w =033

p. =0%
p2 - Bién do séng truyén qua tam thép trong moi

trudng (2), p, =—o‘3‘;

p- - Bién d6 séng t&i trong moi trudng (1),

2.2. Phuong trinh chuyén ddéng ciia méi trudng dat

Trong bai toan, mé hinh dat st dung la moi trudng
déng nhat dang huéng, dan héi, véi pg,, A, p la mat do,
hang sé Lame dan hoi ctia dat; Eg - M6 dun dan héi cla
dat; vg - Hé s6 Poatxong clia dat; ¢; va ¢, - Van téc truyén
song cla séng tGi (moi trudng (1)) va séng truyén qua
(mai trudng (2)).

Hé phuong trinh moé td chuyén déng phdng méi
truong dat co dang [1, 4-71:

- Phuong trinh chuyén dong:

ou 0o,, 00 Ow 003, 0033
—=—+ Po— = +—= 8
Port ox a2 Pt ox | ez ®)
- Phuong trinh Causy:
ou 1(ou ow ow au ow
En=—1€&3==| —+t— |E&3="70="+—109)
OX 2\ 0z 0Ox 0z 8x 0z

- Phuong trinh vat ly:
Oyy = N8+ 20,055 = 214€;3,033 = AO + 2ie5; (10

- Phuong trinh chuyén dong cla vecto thé nang vo
phudng @ va cac thanh phan khac khéng y:

2 2 2 2 2 2
o cp:qz(& 9.0 (p]’a Lpzcg(ﬁ y_ 0 tp}
(1)

ot x> o ) ot x> oz
2 A2 o '
1 12
pgr pgr
- M&i quan hé cda thé nang va chuyén vi:
_0 o, 0o, W (12)

IW_
ox oz 0z Ox
& day: u, w - Chuyén vj theo cac truc Ox va Oz; oj va g;
la cac thanh phan cla tenso Uing suat va bién dang; 6 la
hé s6 gian ng thé tich.
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Trong phuong trinh (11), biéu dién thé nang vé
hudng ¢ va cac thanh phan khac khéng ¢ duéi dang séng
diéu hoa: ¢ = @.e™**, P = P.e"“' ta thu dugc:

A +K2@=0,Ap+koyp = 0.k; = (13)
j

Tat ca cac ham & cac phuong trinh chuyén déng trong
dat dugc khai trién mé rong trong chubi lugng giac théa
man diéu kién bién tuang Ung, ta co:

w(x,z,1)= Zwﬂ) (z,T)sin(\x);
5 (14)
u(x,z,1)= Zug) (z,T)cos(\,x)

n=1

0V (x,2,7)= Z(p“) (z,T)sin(\,x);
P (15)
v (x,2,1) = lem (z,T)cos(A,x)

n=1

e (x,2,7) ZEHn(Z T)sin(\,x);

el (x,2,1) 2513n(z T)cos(A,X);
(16)
el (x,2,7) 25(3')3,] Z,7)sin(\, x);

0" (x,z,1)= Zef,' (z,7)sin(A,x);

n=1

0?1) (x,z,1)= ioﬂn (z,T)sin(A,x);
n=1

oﬁ'; (x,z,T)= ioﬁi;n (z,T)cos(A,x);
n=0

og; (x,z,T)= io%n (z,7)sin(A,x)

=1
gday:i=1, ;
Thé (15) vao (11) ta nhan dugc:

(17)

o,
622

+K2 (W), =0, K, (W)= ‘kf X,

Z

23 (W), =0, k(W) = I - X,

Phuong trinh (18) dugc viét lai nhu sau:

+sign(k, =\, )2, (wh)ol =0;

o* cpn
Z
2. ,(i) ) (19)

2+ sign(k, — N, K3, (W2 W) =0

n

0z
trong dé:i=1, 2.
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3. GIAI BAI TOAN VE SU TUONG TAC CUA SONG PIEU
HOA V61 TAM DONG NHAT TRONG MOI TRUONG PAT
Dé giadi phuong trinh (19) st dung diéu kién buic xa
Sommerfeld [1]:
- Trong moi trudng 1 khi z— —o0:

Gl (p” +sign(k, —A )Km(u) )(p(” L
o7 =)
y 1 (20)
+sign(k, —\, )K5, (w?) —_—
aZ 9 2n l-I)n (\/_Zj
- Trong moi trudng 2 khi z— 400
2 (1)
58([)“ +sign(k, =\, K2 () = ( 1 ],z—>+oo
’ vz e3)
e i)
——+sign(k, —A )K N — |,z 4>
oz’ J 2 Jz
Nghiém téng quat clia (19), thda man diéu kién buic xa

Sommerfeld (20-21), c6 dang:

o (z,0) =C1m(w)[e“‘“‘“’z)zH(k1 “A) e —k1)}
(1)(2 U.)) C2 ( )|: iKZ"(wZ)ZH(kZ _)\n)+eK2n(u)2)ZH()\n_k2):|

_ , (22)

cp;”(z,w)=c12n(w)[e—*m‘“’2 Hk —A)+ e H, k)|

U2 (2,0) = Cyp (0 )[ on@ e, ) +e @ —k )}

trong d6, C11n(w), Cizn(w), Can(w), Cazn(w) la cdc hé s6
tich phan, H(x) la ham Heaviside.
TU cong thuc (8) - (12) ta co:

o (i) . a (i) .
) =08 = o i) = S g 23)
. . o 0}
‘c'gqn = _}\nug)' Eg)Sn = \évn '
z
aW(I)
6(') = ‘C‘slin + ‘C'g)Sn = }\nUI(,:) ?, (24)

i 6u M

(i) (i)
€31, =— +A,W

3 2( for: J

Ot =8} +2pen,, 053, = N6 +2pel), o), = 2uer), (25)

Cac diéu kién bién lién quan dén viéc xac dinh cac hé
sO tich phan clia chuéi trong phuong trinh (22) nhu sau
[6-8]:

(M

(2)
O13n L

=013 L

=0 (26)
0

Q) (*)
P = ( O33n + 033n)

() +wt?)

_ (2)
o’ P, =033y

7

z=0

(2) P+ P, (27)

" l=0 ~ (Ce?ph+DX')
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T (22) - (25) va cac diéu kién (26) ta xac dinh dugc cac
hé sé tich phan:

Gain(w) = Sn(w)Crin(w), Caan(w) = -Sn(w)Cran(w) (28)
& (k; A, )AuA K (w?)
(—2uK5, (W) + 2N

Trong d6: S, (w) =

| khi A, >k
i khi\, <k

Tu diéu kién bién (27) ta xac dinh dugc hé phuong
trinh:

Cian (@)= Gy (w) = QI 0*)Way | (29)
20, 0I5~ I 09 =( 26, ()2 | (30)
Trong d6:
-2 Kzn(w2)+2 )\zn
Q|()\2 I: HK; 2 ]

251(k A K, (02)K2 (w?)
+2g, (k;, A N Ky, (w0)

a(\,, w) =(—w’ph+DX})(2g, (K, A 3, (W )k (w?)
+ 26 (K;, A N Ky (W) = AR (—20K5, (W) + 20N, )
(=203 (W) + 208, )N + 20K (w?)
— 82N Ky, (WP K, (W)
b(\,,,w) = AN, (—2pK3, (w?) + 2N
+(=2UK5, (W) + 2uN YN+ 2K (w?)
—8UAN K, (W2 K, (W?)

Dai vai bai toan séng téi la séng phdng diéu hoa ta xac
dinh dugc cac gia tri chuyén vi va tng suét.

. I i
= 2HP: e sin(h e = 2P 47 cos, x|
p|(,0 ° p|(,0 }\n
zzzlie’““z [1 —(—T)nJ (31)
pwc,mn

O 33m= z%e_ik‘z .[033* sin(Ax)dx = ﬁe"ik‘z [1 - (—1)”}
d mmn

Thé (31) vao (29) va (30) giai hé phuong trinh ta xac
dinh dugc cac hang s6 tich phan Ciin(w), Cian(w):

D, (\.,w) D,,(A,,w)
C —_Int'n ;C N —_~2nY"'n 32
i (®) D, (A, w) 2n(@) D, (A, w) (32

Trong do6:
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DA\, w)=a,(A,,w)—b, A, w);
D,,(\,,w)=Q,(%,w?)a(\, ) 2ip. [1 (1)”]

pwcmn

2|p*

[ 2uK3 (W )+2p)\2] [1 0" (33)
]

D, (A, w)=Q,(X,w?)b(\,,w) [1— (=1)"

pwc,mn

[ 2uK2n(w )+2u)\2]

1]

TU (32), (33) ta xac dinh dugc chuyén vi ctia tdm trong
moi trudng (2):

H *iKm(wz)ZH k. —\
wf)(z,w)z—Dzno\"'w) Km(wz)[Ie (ke =Ao)

D, (A, w) +e @O k)
(34)

)\ D2n()\nlw) El 4u>\ Kln W ) 7IK2n(w2)ZH(k2 _)\n)
Dy(A\w) (= 2w<2n ) +20N) | pe @z k)
Chuyén vi ciia tdm trong méi trudng (1):
Dm ()\n,w) , ieiK"‘(wz )zH(k1 _)\n)
— K, (W ,
D,(\,,w) tekn(© )ZHO\n —k,)

Dy (A, ) &10K) A JAEA K, (W) ] € Hk, —N,)
Dn(}\n,w) (203, (W) +2uK) | 4 gkon(®)z HO\ —k,)

WL” (z,w)=
(35)

Ung suat cGa tdm trong méi trudng (1):

1) Dln()‘nw gt o)z i W)z N
B )m[ Hi -\ e H, )|

iK1n(002)2 _
n }\n (J.) K1n(w2)2|_()\n _k

D]n(}\nrw) al(kJ:N)%Kln(U)z)}\qK ( 'Kz U})Zl_(k )\n)
w (—2u<§n(wz )+2“0\2n) 2n +eK2n(u)2 H}\n —k2

Ung suat cGa tdm trong méi trudng (2):

2 _ Dzno\n'w) 4K1 4(1 Wz ]
Ny A )

ik @)z,
)\+2u)DZ“O\" ) ) e H A (37)
}\1 w _|_e4(1n(w2)zl_(>\1 —k1)

D AN, o i "l -
STWErIUI T sl +e*2"(“} HA, k)
TU (6) chuyén vi clia tdm dugc xac dinh:

o+ o)

(~w’ph+DA)

+2u

w,(z,w)=
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TU (13) ta c6 chuyén vi clia tdm biéu dién theo chubi
luong giac:
w(z,X,w) = an (z,w)sin(A,x)

n=1
Pé danh gia tinh chat hap thu rung déng cta tam, hé
s6 hap thu dao déng clia vat can dugc tinh toan la mét
ham cula tan s6 o va toa dé khong gian x, khi n cang I6n
cho thay kha nang héap thu dao dong cua vat can cang
kém [2].

(39)

n=|P2 (40)
P« z=0
4. KET QUA VA THAO LUAN

Dé tinh toan su tuong tac cla séng diéu hoa phang
vGi tam vat can déng nhat trong moi trudng dat ching ta
st dung cac thong s6 clia dat va vat can nhu sau:

- Cac thong s6 moi trudng dat: Mat dé pgr = 1600kG/m?3;
mé dun dan hoi Eg = 10°kG/m? hé sé poatxong u =0,29.

- Cac théng sé clia tam thép (Kirchhoff- Love ): Chiéu
dai L = 15m; bé day h = 70mm = 0,07m; vat liéu
12X18H10T: E = 180000MPa = 18.10°kG/m?,
p =7900kG/m3,u=0,29
4.1.Két qua

- Chuyén vi ctia tdm trong méi truong (2):

0.0020+
0.00154
Wn, m

0.0010+

0.0005

o
0 S 10 15

X. M

[~ chinyen vi cua tam tai mat phang mmg tuyen theo chieu dai tam |

Hinh 4. Chuyén vi ctia mét phang trung tuyén cda tdm (z = 0) theo chiéu
daixkhin=1

0.0020

0.0015+

Wi, s
0.0010+

0.0005

10 20 30 40 50 60 70 80 90 100
[

chuyen vi cua tam tai mat phang trung tuyen
theo tan so goc @

Hinh 5. Chuyén vi cia mét phang trung tuyén cta tdm (z=0) taix=7,5m
theo tan s6 g6c “w”
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Hinh 6. M6 hinh 3D chuyén vi cGia tam theo chiéu dai va theo tan s6 goc“w”
- Ung sudt ctia tdm thép trong méi truding (2):

0.00025
0.00020
o33, 8 0.00015]

0.00010

0.00005

o] T T 1
o = 10 15

=, Bx

ung suat cua tam tai mat phang tung tuyen theo
chieu dai tam

Hinh 7. Ung sudt ctia mt phéng trung tuyén ctia tim (z = 0) theo chiéu
dai tdm x

- Kha néng hdp thu rung déng cta tdm thép trong méi
truong ddt:

000020

O.OOOISJ

0.0001 0+

0.00005

10 20 30 <40 50
w

he so hap thu rung dong theo tan so goc col

[
Hinh 8. Hé 50 hap thu rung ddng clia tam theo tan s6 goc “w” bé day ban
thép h=0,07m

HE SO HAP THU RUNG PONG BAN THEP
THEO BE DAY BAN THEP

0.007

0.006

0.005

0.004

0.003

0.002

0.001

HE $O HAP THU RUNG DONG 1

30 50 70 80 90
BE DAY BAN THEP

Hinh 9. Hé s6 hap thu rung dong ctia tdm khi tan s6 goc “w = 1" va theo
chiéu day ban thép
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4.2. Thao luan két qua

Tu két qua thu dugc & hinh 4, 5 va 6, ta thay rang khi
tdn s6 goc w cang 16n chuyén vi tai mat phang trung
tuyén cla tam cang giam. Biéu nay phu hop véi thuc té,
khi van téc truyén song trong moi trudng dan hoi khéng
déi, tan s6 géc w cang 16n, tan s6 dao déng f = w /21 cang
I6n. Do vay budc séng A = ¢i/f cang nhd. Tac déng cla
song téi vat can theo budc sdng cang nhé, do vay chuyén
vi tai mat phang trung tuyén cia tdm cang giam.

Hinh 6, 7 1a két qua tinh toan hé sé hap thu rung dong
cUa tam thép theo tan sé goc w va theo chiéu day ban
thép. Khi song truyén qua vat can (ban thép) song sé bi
hap thu nang lugng, hap thu dao déng, kha nang hap thu
rung déng cda song phu thudc vao tan sé goc va chiéu
day vat can. Khi tan s6 goc cang 16n, chuyén vi ctia tam tai
mat phang trung tuyén clia tdm cang gidm hé sé hap thu
rung dong ctia tdm thép cang giam, kha nang hap thu
rung dong clia tdm cang t6t. Bé day tam thép cling anh
hudng rat 16n dén kha nang hap thu rung dong clia tam
thép. Khi tdm thép c6 bé day cang 16n, hé s6 hap thu rung
dong clia tam thép cang giam do vay kha nang hap thu
rung dong cang tot, nhung diéu d6 dan dén ton kém vat
liéu ché tao, ton kém vé kinh té. Trén co s& do ching ta
c6 thé dua ra dugc phuong an két cau ban thép hop ly
dam bao vé mat kinh té&, ddm bao kha nang hap thu rung
dong trong pham vi cho phép.
5.KET LUAN

Bai bao da trinh bay dugc phuong phap giai tich dé
xac dinh chuyén vi va hé s6 hdp thu rung déng cutia tam
thép dudi tac dung clia song diéu hda phang trong moi
truong dat dan hoi. Qua bai toan vé sy tuong tac giira
song diéu hoa phang vai vat can déng nhat trong moi
truong dat dan hoi la bai toan véi nguén séng don gian
phé bién trong cudc séng. Chung ta cling c6 thé dua ra
cac gidi phap dé hap thu cac ngudn séng khac nhau, dé
la cdc nguédn séng xung kich, séng cudng buc, dac biét la
gidi phap dé bao vé cac cong trinh trudc nhiing nguén
song 16n nhu déng dat hodc cac du chan cta né. Két qua
nghién ctu clia bai béo sé la tai liéu tham khao cé gia tri
cho cac nghién ctiu trong tuang lai lién quan téi két cau
cong trinh ngam dé ting dung trong thuc té ky thuat.
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