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TOM TAT: Céc nha may dién hat nhan 1a cac cong trinh dic biét co thiét ké mong be, kich thude lon, dat
tai khu vuc co dia chat tt. Tuy nhién, tai cac khu vyc can phai xét dén tai trong dong dat, phan tich tuong
tac nén-cong trinh ciia nha may dién hat nhan 1a can thiét. Cac phan tich phi tuyén ciia tinh todn tuong tac
nén-cong trinh ¢ thé thyc hién trong mién thoi gian hodc mién tan sé. Phan tich trong mién thoi gian c6 wu
diém 1a co thé d& dang str dung cdc mo hinh vat liéu phi tuyén hoc phi tuyén hinh hoc. Tuy nhién phuong
phéap nay bi gidi han boi didu kién bién cua ving dia chit gan cong trinh, cac phu:orng phap tinh hién ‘nay gia
thuyet song dong dét truyen tdi cong trinh theo phuong thang dung. Gia thuyét nay nham han ché nhirng
sai s6 do phuong phap phan tir hitu han c6 thé gay ra tai didu kién bién. Bai bao nay trinh bay mot phuong
phap tinh toan mai, két hop glua phan tich bang phén tir hiru han va phan tir bién, trong d6 c6 thé xét dén
truong hop song dong dét truyén t6i cong trinh theo mdt géc phuong vi cho tru’oc Bai b4o phan tich anh
hudng ciia phuong truyén song téi phd phan Gmg ctia Nha may dién hat nhan s6 7 Kashiwazaki-Kariwa.
Két qua phan tich cho thiy, phwong phap tinh toan méi c6 thé xét dén anh huong cua phuong truyén song
t6i két qua phan tich twong tac nén-cong trinh.

TU KHOA: Tuong tic nén, bién thién dao dong dong dat theo khong gian, phan tich phi tuyén

ABSTRACTS: Nuclear power plants are special facilities with large foundation designs, located in areas
with good geology. However, in areas where seismic loads need to be considered, analyzing the soil-
structure interaction of nuclear power plants is essential. Nonlinear analyses of soil-structure interaction
can be performed in the time domain or frequency domain. Time domain analysis has the advantage of
easily incorporating nonlinear material models or geometric nonlinearity. However, this method is limited
by the boundary conditions of the geological region near the structure, as current analysis methods assume
vertically propagating seismic waves towards the structure. This assumption is made to limit the errors that
finite element methods can introduce at the boundaries.

This paper presents a new computational method that combines finite element method and boundary
element method, in which the propagation of seismic waves towards the structure can be considered at
a predetermined angle. The paper analyzes the impact of wave propagation on the response spectrum
of the Kashiwazaki-Kariwa Nuclear Power Plant Unit 7. The results of the analysis show that the new
computational method can consider the influence of the angle of incoming wave on the soil-structure
interaction analysis.

KEYWORDS: Soil-structure interaction, spatial variation ground motion, non linear analysis.

1. GIOI THIEU

Khi xéy ra dong dat, song dia chan truyén tir
chén tiéu den khu vuc cong trinh gay ra chuyen
dich cua nén dat. Cac dao dong ctia nén dat truyén
tdi cong trinh tao ra cac tac dong dong luc hoc
1én cong trinh, ¢6 thé gay hu hong dén cong trinh
va thiét bi gin trén cong trinh. Pdi v6i cac cong
trinh c6 tAm quan trong dic biét nhu nha may dién
hat nhan, viéc nghién ctru tac dong ctia song dong
dat dén cong trinh khong chi xét dén kha ning

chdng chiu cua cong trinh ma con xét dén su an
toan cuia cac thiét bi gan trén cong trinh. Khi xay ra
dong dat, céac thiét bi gfm trén cong trinh cling dao
dong cung véi cong trinh, tuy nhién tinh chit cua
dao dong tac dong lén cac thiét bi nay phu thudc
vao: (i) tinh chat cia séng dao dong, (ii) tinh chit
nén dit cia cong trinh, (iii) dic trung cua cong
trinh [1]. Do vy, dé xét dén cac dao dong tac dong
1én thiét bi ta cdn c6 mot phuong phap tinh toan co
thé xét dén ca 3 dic trung trén.
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Song dong dat duge hinh thanh do nhiéu nguyén
nhan: sy dut gay dich chuyén dia tﬁng, hoat dong
cua nui Itra, hoat dong tich nudce hd thuy dién hay
cac hoat dong gay ra rung dong khac cua con nguoi.
Trong cac nguyén nhan trén, dong dat do hoat dong
kién tao dia chét, giy ra dut giy chuyén dich dia
tang c6 cuong do 16n nhat va gdy ra nhitng hau qua
nghiém trong d6i v6i hoat dong cia con ngudi ciing
nhu cic cong trinh x4y dung. Song dong dat c6 ban
chat 1a song co hoc, ¢ thé bao gdm cac dang nhu

song doc P (c6 phuong dao dong trung voi phuong
truyén song), song ngang SH (co phuong dao dong
vudng gbc voi phuong truyén song nhung nim
ngoai mit phang truyén song), séng ngang SV (co
phuong dao dong vudng goc véi phuong truyén song
nhung nim trong mit phang truyén song), cac song
mat (song Rayleigh, song Love, song Stoneley). Su
lan truyén song dong dét trong 10ng dit tir chén tiéu
dén noi xét dén dong dét phuc tap, phu thudc vao
dic diém dja chat, dia tﬁng cua khu vuc song truyén
qua. Sy lan truyén séng d()ng dfit nay khién cho dic
trung clia song dong dat bao gdm cac thanh phan
bién dbi theo ca thoi gian, khong glan va tin so
ctia song dong dat. Thanh phan dong dit bao gdm
cac song ngang S, séong doc P va cac song mat, tuy
nhién ning luong clia cic song ngang S 1a 16n nhét.
Céc song ngang S c6 van toc nho hon cic séng
doc P, nén khi xay ra dong dat, tin hiéu dao dong do
dugc s& cho thiy cac thanh phan song P trude rdi
dén cac séng S. Cac dao dong do song P ¢ cudng
dd nho hon so voi song S. Do vy, khi tinh toan tac
dong cua dong dat lén cong trinh xay dung c6 xét
dén tuong tac nén-cong trinh, dé don gian hod cac
phuong phap tinh toan, ta thuong gia thuyét cac
song dao dong la cac song ngang S, c6 mat truyen
song la mat phang vudng gbéc voi phu'ong truyén
song, phuong truyen song theo phuong thing dung
tur tang dia chat sau dén mat dat [2]. Gia thuyét nay
dan dén cac dao dong nén dit co6 phuong dao dong
theo phuong ngang va cac dao dong nay 1a dong
nhét trén cung mot do sau dia chét (xem hinh). Trén
thuc té, do anh huong cuia mdi truong truyén song,
céc song dao dong truyén téi cong trinh khong theo
phuong thing dimg ma thudng c6 goéc léch nhit
dinh. Hon nita, cac song dia chin khi truyén qua
cac moi truong dia chat khac nhau gip cac hién
tuong phan xa, khtic xa va tan xa. Do vay, dao dong
cta dia chat tai cong trinh c6 ddc trung bién doi
trong mién thoi gian, mién tan sé va theo khong
gian [3] [4] [5] [6]. Dé nghién ctru st anh hudng
clia cac dic trung song dong dit dén twong tac nén-
cong trinh, Tran va cong su da xay dung phuorng
phap phan tich tuong tac nén- cong trinh trong mién
thoi gian, c6 xét dén sy bién doi theo khong gian
ctia song dong dat [7].

Tac gia da ap dung sir dung phurong phap phén tir
hiru han [2] trong phén tich nén-cong trinh ciia nha
may dién hat nhan s6 7 Kashiwazaki-Kariwa (KK?7)
[2] [8] [9]. Dit liéu tinh toan déu vao vé cong trinh
cling nhu dir liéu vé song dong dit duoc st dung
theo ngudn cung cp cta chuong trinh “Benchmak-
NNP7” [8].

Bai bio gom 5 phan: (i) Phan 1 gidi thiéu chung
vé van dé trinh bay; (ii) Phan 2 gi6i thiéu vé phuong
phap tinh toan; (iii) Phan 3 Gidi thiéu vé cong trinh
dién hat nhan KK7 va cac gia thuyét tinh toan; (iv)
Phan 4 trinh bay két qua tinh toan va (v) Phan 5
trinh bay mot s6 két luan.

2. PHUONG PHAP PHAN TiCH TUONG
TAC NEN TRONG MIEN THOI GIAN CO
XET PEN BIEN THIEN KHONG GIAN CUA
SONG PONG PAT

2.1. Py bién doi theo khong gian ciia séng
dong dat

Do bién doi theo khong gian clia song dong dat
6 thé duge mo ta dudi dang toan hoc bﬁng cach xét
ham twong quan chéo cua truong dao dong cua dat
nén theo khong gian 1an thoi gian. Xét chuyén vi &
diém x tai thoi diém t 1a mot ham ngiu nhién U(x,t),
ham twong quan chéo giita hai diém bat ky c6 thé
dugc dinh nghia nhu sau:

C(x,x,t,t ) =E[U(x,t) x U(x,1) | (1)

Trong d6: E 1a md men xac suat bac hai.

Do nhitng dit liéu vé dong dat khong nhiéu, nén
khi phan tich tinh chat xac suat thong ké cua song
dong dat, ta thuong dat gia thiét vé tinh on dinh,
tinh dong nhat va tinh 13p cta truong chuyén dong,

tuor do:
)=¢(

C(x,x',t,t' ) = C(|X' —X

Ham mat d§ pho ning lugng va ham mat d¢ pho
nang luong chéo co thé duge dinh nghia nhu 12 bién
doi Fourier cua ham tuong quan va ham tuong quan
chéo mot cach tuong tng:

1) @)

S(@) =" C(r)edr 3)

o0
S(fx —xf.0) = ¢
Ham mat d6 pho xéc suat chéo c6 thé mo ta tinh

chat xac suit théng ké ¢ hai diém khac nhau trén
truong dao dong ctia nén dat. Tuy nhién, trong ting
dung k¥ thuat, nguoi ta st dung ham mat do xac
sudt chudn (coherency) tir viéc chuan hoa ham mat
d6 phd xéac suat chéo v6i ham mat do phd xac suat
tuong Ung:

, r) e "dr  (4)
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S(x,X,®) (5)

Y(X,X ,0) =
\/S(x,x,(;))S(X',X',a))

Ham mat d§ xac suat chuan co thé duogc viét
duéi dang sau:

Y(X, Xv, (,0) = |Y(X, X', (D)| eiri)(x,x',m) (6)
Trong do:
’Y(X,X',(,)): S(x,x ,m)

\/S(x,x,w)S(x',X',a))

Im(S(x,x',oa))
Re(S(x,x',(o))

d(x,x ,m)=tan"

Gia tri tuyét ddi [y(x,x',®)| dugc goi la ham mat
d6 chuan khong tré. Gia tri ctia n6 bang 1 khi o
hay khoang cach [x'—x| tiém can vé gia tri 0 va tién
t6i gia tri bang 0 khi @ hay khoang cach |x'-x| co
gia tri vé cung. Ham mat do chuin khong tré mo
ta ban chat ngau nhién cua song dong dit bién doi
theo khong gian dia chat nhu 1a dit gy dia tang,
hiéu tng phan xa khiic xa khi truyén song va cac
bién d6i dia chit cuc bd gﬁn khu vuc cong trinh. Pai
luong pha ¢(x,x',) chi mo ta d¢ 1éch pha cta song
dia chit trong qua trinh truyén song mang tinh hé
thdng cua d6 bién ddi khong gian dia chit ma duoc
oi 13 hiéu ng truyén séng. Nhiéu mé hinh ham
mat do x4c suit chudn di duogc phat trién trong cac
nghién cuu trude day [6] [10] [11] [12] [13] [14]
[15]. Trong cac moé hinh nay, mo6 hinh cta Luco va
Wong [10] dugc su dung nhiéu nht.

(volx Y
\v(|x‘—x|,co)\=e[ " J (7)

v:u[rﬂj ®)

trong d6 c« 13 van tdc song trong moi trudng truyén
song ngau nhién, R 1a khoang cach song truyén
trong moi truong ngau nhién, 1o 1a dic trung ngau
nhién cua moéi truong truyén song theo phuong
truyén, p dic trung cho tinh chat dan hoi cia moi
truong ngau nhién.

2.2. Ngoai suy xac suit tinh chét thng ké cia
séng dong dat

Phuong phap ngoai suy xac sut tinh chat thong
ké tir dit liéu trén mat dt cho moi trudng trong 1ong
dat dua trén 1y thuyét truyén song [16]cod cac gia
thuyét nhu sau cho méi trudng truyén song:

- Mbi truong dia chat 1a moi truong phéan ting
theo phuong ngang, dong nhat va ban vo cung, co
dac trung co hoc dan hoi.

- Dao dgng tai mot mot diém 1a téng dao dong
gdy ra boi cac song phang truyén dén tir moi hudng.
Céc song don vi truyén dén 1a cac song dan hoi,
c6 dac trung ngau nhién doc 1ap, on dinh, 1a céac
song loai SH va P-SV [17].
u(r,z,t) .
Cho U(r,z,t)=| v(r,z,t) | 1a véc to chuyén
w(r,z,t)
dong & mot diém x bat ky do sdu z thoi diém t.
Chuyén dong nay co6 thé dugc dugc viet dudi dang
tong cua cac song don vi:

1 17 i(o—kr
Urzn=c—x j j U(k,z,0)e" ™ dkdo  (9)

Trong d6 k = (kx,ky) 12 véc to sb song, r = (x,y),
dk = (dkx dky) var-k =kx + kyy Trong do U(k Z,0)
1a bién doi Fourier theo mién sb song — tan sé cia
chuyén dong U(r,z,t).

Khi phén tich trong mién sb song — tan sd, ta c6
thé x4c dinh chuyén dong & do sau tir chuyén dong
trén bé mat thong qua ma tran chuyén T(k,z,w) [18]:

U(k,z,0) = T(k,z,0)U(k,0,o) (10)

Ma tran tuong quan chéo & do sdu z c6 thé duoc
dinh nghia nhu sau:

C(r7r,7 Z’ t’ t,) = E[U(r7 Z7 t)UT (r,7 Z’ t’)] (11)

Trong d6 T 1a ky hiéu cho chuyén vi. Theo gia
thuyét sy 6n dinh va dong nhat theo phuong ngang
cta truong song, ma tran tuong quan chéo chi phu
thudc vao khoang cach |r'—r| va do tré thoi gian. Do
d6 phuong trinh 10 ¢6 thé dugc viét nhu sau:

,Z,T) = E[U(r, z,t)U' (1, z, t')] (12)

Ma tran mat d6 pho ning lugng chéo ¢ dugc tir
bieén d6i Fourier cua phuong trinh
C(r,r',z,t,t") =B[ U(r,z,)U" (", z,t") ] (11):

S(k Z,m) = []E[U(r z,)UT (1, z t)]] (13)

Trén bé mit z = 0, ma trin mat do phé nang
lugng chéo c6 the viét:

S(k,0,) = [E[U(r 0,t)U" (r',0, t)]] (14)

Cubi cung, ta thay phuong trinh (13) va (14) vao
phuong trinh (1 1) va (12), ta dugc mbi quan hé gitra

ham mat d6 ph6 niang lugng chéo giita bé mat va
d0 sau z:

S(k,z, ) = T(k, z,0)S(k,0,)T" (k,z,®) (15)

2.3. Song SH

SH N e : <A o
Cho aj"(t) la song toi don vi trong mién thoi

gian va S5 (0 ;»®) 1a phd cia song t6i voi goc to1 6.

200



Hgi nghi khoa hoc quéc té Ky niém 60 nam thanh ldp Vien KHCN Xay dung

Theo phuong phéap dai dién phd [24], song toi thir
j™ c6 thé duoc xay dung nhu sau:

a0 =31 S 0080 7 e (16)

Va bieén doi Fourier trong mién tan so la:

~SH SH iof" ()
A () =4S, (6,0) ™ ™

(17)
Trong do (pJSH () 1a mot bién ngiu nhién phan

bd déu trén [0; 2x]. Chuyén dong ngoai mat phing

theo phuong Oy ¢ mét diem x = (X, y, z)trong moi

truong 1a két qua ctia sy chong chap cua N séng t6i
va song phan tir bé mat tu do cia moi trudng:

V(X,y,2,0) = ZL Sy (0;,)A0 & (e
e—ikxjx+ikzjz ) (1 8)

Trong do:

0; nam trong khoang [—g,g}

cs 1a van toc song

sinB. .
=—1® 13 s0 song theo phuong ngang
c

S

Xj

theo phuong Ox

cos0. .
= L 1a s0 song theo phuong dimg theo
c

S

7

phuong Oz

Do ta chi xét dén song nam ngoai mit phang
Oxy , toa d0 theo phuong dugc lugc bo. Ham mat
d6 pho ning lugng chéo giita hai diém bét ky trong
moi truong duge viét nhu sau:

S..(x.x",2,2®) =E[V(x,y.0)v (x'z'®)] (19)
Trong d6 * biéu thi lién hop phirc.

S, (6X',2,2,0) = Y 836, 0)A0(e ™

e_ikXJ (x—x")—ik, (z-2") =ik, (x—x")+ik, (z+2")

+e +

efikxJ (x—x")+ik (zfz')) (20)
Theo gia thiét moi trudng ddng nhat va cac song
don la doc lap, ta co:

S,.(dx,z,2",) = ZL S 1 ®)AD e (e 4

efik,J (z+2") ik, (z+2")

+e

+ eik,J (z—2") )

21

Ta c6 thé suy ra ham mat do phd ning luong
chéo gitra hai diém trén cung mot méat phang ngang.
Trénbémat:z=2"=0

S, (dx,0,0) =437 (0, m)A0 ™" (22)

Odosau:z=2z":

va (dx ,Z, (D) = Zj\il SgH (eJ , 0))A9 eikxjdx (2 + e—2iszZ n eZikZJz) (23)
Dang lién tuc cta phuong trinh (23) dugc cho
nhu sau:

S,.(d,.0,0) =4 //22 SSH(0,0) ™ d0  (24)

Phuong trinh (24) c6 thé dugc viét theo mién sd
song nhu sau:

4 55110, 0)

§.0 (K, .0.0) = !
B (=)

(25)

(V]
Ta co:

2
S (0,m) =S, (k,,0,0)— 1—(%] (26)
4c. ®

S

kXCS

Trong d6 6 = arc sin(

) la goc to1 dugc suy
ra tir dinh nghia ban dau’

®
Moi quan hé gilra pho cia cac song don va ham
mat d0 chuan trén bé mat co6 duoc la:

2
SS1(0,0) = 7., (K, 0,0)S,0 (0)— 1—(@] (27)
4c, )

N6 cho ta thiy phd cua cac song don cé thé
duoc tinh tir ham mat d6 chuan da cho 7(kx,0,0)
va pho cua chuyén dong So(w) trén bé mat, tir do
chuyén dong ngoai mit phing & bat ky diém nao
trong moi truong ciing co thé tinh duge tir phuong
trinh (18).

2.4. Phén tich twong tac nén-cong trinh

Tuong tac nén-cong trinh dugc phan tich bang
phuong phap phan tir hiru han, st dung ma ngudn
m& CAST3M [19]. Trudong song dong dat SH duoc
tinh toan bang phwong phap phan tir bién, sir dung
mi ngudn MISS3D [20]. Dé tich hop dugc truong
song dong dat tinh toan bang phuong phap phan tir
bién MISS3D vao chuong trinh CAST3M, nhom
tac gia da xay dung giao dién chuong trinh con
trén phan mém lap trinh Matlab cho phép xac dinh
truong chuyén dong, van tdc tinh toan tir MISS3D,
tir d6 x4c dinh céc diéu kién bién va diéu kién ban
d4u trong tinh toan phan tir hitu han trong CAST3M.
Piém méi ciia phuong phap nay 1a st dung phuong
phap thu gon mién khong gian cua Bielak [21] thay
thé cho phuong phap bién dan hoi [22] [23], cho
phép loai bo nhimg sai sb vé phuong phap tinh
tai ving bién cta khong gian duoc phan tich bang
phuong phap PTHH, dong thoi giup 1am giam déng
ké tai nguyén tinh toan.
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Hinh 2. Séng dao ddng tai mit dat

3.GIOI THIEU MO HINH CONG TRiNH KK7

Tran dong dit ngay 16 thang 7 nim 2007
Niigataken-Chuetsu-Oki (NCO) xay ra tai Nhat
Bén da anh huong nghiém trong dén Nha may dién
hat nhan Kashiwazaki-Kariwa ndm cach tdm chin
16 km. T4 chirc nang lugng nguyén tir quoc té IAEA
da thuc hién chuong trinh tinh todn KARISMA
(Kashiwazaki-Kariwa Research Initiative for
Seismic Margin Assessment) [8] véi muc dich danh
gia cac phuong phap moé phong dugc sir dung boi
cac thanh vién ciia t6 chirc.

Mo hinh phan tir hiru han dang don gian cua to
hop KK7 dugc xdy dung (xem Hinh 4), bao gom
cong trinh va ving dia chat gin cong trinh. Chuong
trinh tinh todn CAST3M cho phép xét dén tinh phi
tuyén cuia vat liéu bé tong ¢t thép va ciia nén [19].
Trong trudong hop tinh toan nay, nhém tac gia da gia
thuyét dat nén & xa cong trinh 1a khong gian ban
v6 cung dan hoi, dat nén & gan cong trinh duoc xét
dén trong tinh todn 1a 16p dat dau tién (xem Hinh 5).
Phan thiét bi gin véi cong trinh dugc mod phong don
gian 1a con lic don dit tai gitra cong trinh.

4. KET QUA PHAN TiCH

Song dong dat truyén toi cong trinh duge lya
chon dao déng c6 PGA 2,2 m/s* (xem Hinh 2), ¢
phd trong mién tan s nhu Hinh 3. Cac trudong hop
tinh toan bao gdm trudng hop song t6i 1a song SH
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Hinh 3. Phd ciia séng dao dong tai mat dat

Hinh 4. M6 hinh PTHH ciia KK7 dang don gidn

Hinh 5. M6 hinh PTTH ciia KK7 va dit nén
gan cong trinh

theo phuong thang dimg 0°, song ti c6 goc t6i 15,
30, 45 va song c6 xét ti bién d6i ngdu nhién theo
khong gian theo md hinh Luco-Wong [10]. Két qua
phan tich phd phan tmg cta con lic don dai dién
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F.00 Incident wave §5°
Fras flald

Hinh 6. Ph6 phan iing cia con lic ing véi cac
truong hop tinh toan

cho thiét bi dugc gin trén cong trinh trong Hinh 6
cho théy:

- Véi goc toi 15°, két qua phd phan Gmg gan nhu
khong khac so voi truong hop goc téi 0°. Do vay
trong mot sd truong hop phan tich twong tic nén-
cong trinh trong cac trin dong dat xay ra gan véi
cong trinh, gia thiét song truyén theo phuong thing
dung c6 thé phu hop, do cac goc t6i nho khong gay
ra nhiéu anh huong dén két qua phan tich.

- Véi cac goc téi 16n hon tir 30°, ta thdy phd
phan (mg cua con lic giam & tin sb 6-10 Hz. Nguyén
nhan 1a tai cac goc t6i 1on do tré pha cia song lon
hon, tai cac tan sb cao (budc song nho), cac dao
dong theo phuong ngang cia cong trinh bi triét tiéu
do cac dao dong ctia song toi sau triét tiéu dao dong
cua song tdi trudce.

- Pbi voi cac dao dong ngiu nhién, do bé qua
d6 tré pha trong mé hinh Luco-Wong, nén két qua
phd phan tmg ciia con lic don gan voi két qua cua
truong hop goc toi bang 0°

5. KET LUAN

Béo céo di trinh bay phuong phap tinh va két
qua phan tich twong tac nén-cong trinh, ap dung cho
1 truong hop cong trinh cd kich thude 16n. Phuong
phap sir dung PTHH két hop v6i phan tir bién, phan
tich trong mién thoi gian nén c6 thé xét dén phi
tuyén ctia vat liéu 1a dat nén gan cong trinh va vat
lidu bé tong cbt thép. Ngoai ra, phuong phap nay
con cho phép xét dén truong hop mong dugc dat
sdu trong dat thay vi chi xét dén truong hop mé hinh
gian don 1a mong dit trén nén clmg.

Két qua phéan tich phd phan ung cta con lic
don, dai dién cho thiét bi gin trén c()ng trinh cho
thay, khl song tdi la song SH, két qua phd phan tng
& tan s cao cua con lic phu thudc vao goc t6i cla
song dong dat. Nguyén nhan chinh cia hién tugng
nay 1a do d¢ tré pha khi truyén séng. Do vdy, can co

thém cac nghién ctru di véi song SV, P va cac song
mit trong viéc xem xét tac dong cua do bién thién
theo khong gian cua song dong dat trong phan tich
tuong tac nén-cong trinh.

Phuong phap phan tich da st dung cho phép
nghién ciru phan tich nén-coéng trinh trong truong
hop xac dinh dugc phuong trlnh truyén song trong
moi truong dan hdi, do vdy cin co thém cac phat
trién, mo rong cong cu tinh toan cho trudng hop
song t6i 1a cac song P, SV va tong hop cua céc
song nay.
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