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TOM TAT

Do su giao thoa song dia chan trong khu vuc thung Iing béi tich, chuyén vi bé mat tai nhiéu vj tri
trong vung thung ling dugc khuéch dai va gay nguy hiém cho cac cong trinh xay dung. Nhiéu
nghién clu da dugc tién hanh dé khao sat chuyén vi bé mat thung lting béi tich trong trudng hop
lan truyén song cat. Tuy nhién, cac nghién ctu da phan st dung gia thiét don gidn héa véi thung
Iing déng nhat, dugc thanh tao t mét IGp dat duy nhét. Trong thuc té, viing thung ltng béi tich
¢6 cau tao dia chat phan I8p vai nhiéu I6p dat khac nhau. Su khac biét vé vat liéu gitia cac I6p dat
khac nhau khién cho song dia chan bi phan xa va khic xa tai mat phan cach Iép dat, va trudng
chuyén vi sé phuc tap hon nhiéu so vdi trudng hop thung ling déng nhat. Theo do, bai bdo nay
strdung mé hinh phan tir hitu han 2D dé khéo sat chuyén vi bé mat clia thung Itng boi tich thanh
tao bdi hai lép dat khi séng cét truyén dén theo phuong thédng ding va phuong nghiéng. Két
qua md phoéng s6 duac kiém chimg vai két qud nghién cliu da xuat ban. Sau dé, anh hudng cuia
goc truyén song téi, do tuong phan vat liéu gitra hai I6p dat trong thung Iting, va tan sé song dén
chuyén vi bé mat thung Iing sé dugc khao sat théng qua hé s6 khuéch dai (AF). Két qua phan tich
cho thdy rang chuyén vi ngang va chuyén vi ding dugc khuéch dai lén 1an luct a 32 va 22.3 lan
trong trudng hap séng nghiéng 30° so véi phuong thdng diing. Gié tri AF c6 xu hudng tang khi
do tuong phan vat liéu tdng va bién dong it hon khi tang tan s6 dao dong clia soéng téi.

GIGI THIEU

Trong bai todn khdo sat su lan truyén song dia chin, hiéu ting thung ling (basin effect) dé cip dén hién tugng
song dia chén bi giii lai trong viing thung lang bai tich c6 16p dit mém hon so véi ting d4 géc xung quanh [1].
Co ché ctia hiéu ting thung liing dugc giai thich nhu trong Hinh 1. Khi séng dia chdn lan truyén tii phia duéi
1én bé mat phan cach gitia 16p bai tich va da gdc (diém A), mot phan song dugc khic xa vao trong thung ling.
Séng nay tiép tuc dugc phan xa tai bé mat dét (diém B), va truyén ngugc lai mit phan cach (diém C). Do su
tuong phan vé vat liéu (thong thudng 16p dat boi tich trong thung ling mém hon 16p dé goc bén ngoai), mot
phén séng dia chdn tiép tuc dugc phan xa ngugc tré lai trong thung ling. Qua4 trinh nay van tiép dién, gay ra
su giao thoa clia cic séng (song t6i, séng phan xa, séng khiic xa) trong vung thung ling. Két qua 1 chuyén vi
bé mat dét trén thung ling phan bo khong déu, véi nhiing vi tri ¢6 chuyén vi dugc khuéch dai hodc giam
thiéu. Chuyén vi mat dét, do d6, co6 thé rit 16n, giy ra nguy hai cho cic cong trinh xay dung.

Hinh 1: Co ché hiéu tmg thung liing trong bai toan truyén song dia chan. [Ngudn: Nhom tac gia].

Thuc t€ quan tric sau cic tran dong dét cho thdy rang hiéu ting thung ling khuéch dai chuyén vi va gay ra
nhiing thiét hai nghiém trong cho cdc cong trinh va két cdu. Mot s6 vi du c6 thé ké dén nhu: trén dong dat

Trich dan bai bao nay: Trung Kién N. CHUYEN VI BE MAT CUA THUNG LONG BOI TiCH NHIEU LGP DAT
DUGI TAC DUNG CUA SONG CAT SV. VNUHCM J. Eng. Technol. 2026; 9(3): 3042-3056.
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nam 1985 & Mexico véi hiéu ung thung liing khién cho chuyén vi khuéch dai 1én 5 Ian va gay hu héng cho
hon 2000 két cu [2, 3]; tran dong dat Northridge nam 1994 gy ra chuyén vi & khu vyc thung ling Los
Angeles va San Fernando lon hon gip 3 dén 4 lan khu vyc ngoai thung liing [4, 5]. Do d6, ddy 1a mot van dé

rat quan trong va can duoc nghién cau.

Céc nha nghién cuu trén thé gisi ciing tap trung phén tich chuyén vi bé mit cia thung ling dudi tac dung cua
song dia chan. Kawase va Aki da ding phuong phap phan tir bién vai sé séng roi rac dé phén tich iing xir cia
thung liing bdi tich Mexico trong tran déng dat Michoacan nim 1985 [6]. Khair va dong nghiép két hop hai
phuong phap phan tir bién va phan tir hitu han dé khao sat hé s6 khuéch dai chuyén vi trén bé mat thung liing
bdi tich ddng nhét [7]. Phuong phap hdn hop nay ciing dwoc Amini va ddng nghiép st dung dé khao sat tng
xir déng cua thung liing ddng nhét dang elip va hinh sin [8]. Trong khi d6, Khanbabazadeh va ddng nghiép
str dung phwong phép sai phan hitu han véi phan mém FLAC dé nghién ctiu tng xir caa thung ling ddng nhat

hinh thang [9].

Céc cdng trinh nghién ctru da xut ban da phan tap trung phén tich eng xir ciia thung ling dong nhét véi mot
I6p dat. Tuy nhién trong thuc té, thung liing bdi tich thuong bao gdm nhiéu I6p dit khac nhau. Cac lop dét
nay c6 module dan hdi va module cit khac nhau, va téc do truyén song cit trong dt ciing khac nhau. Su khéac
nhau nay dugc goi chung la d6 twong phan vat liéu (material contrast), va la nguyén nhéan gay ra su phan xa
va khuic xa cua song dia chan tai cAc mat phan cach giita cac 16p dit. Cac két qua nghién ctru cho thung ling
ddng nhit s& khdng &p dung dugc cho cac truong hop thung ling nhidu l6p dét vira néu. Cac nha nghién ciu
trén thé gisi cling da bit diu chuyén huéng sang trudng hop phan 16p cia thung liing [10]. Tuy nhién, sé
lugng cdng trinh con khé han ché. Nhiam cung cip nhiing phan tich sau hon vé tng xir dong, ciing nhu nhitng
yéu t6 anh huéng dén ung xa dong cia thung liing bdi tich khong ddng nhét, bai bao nay tap trung khao sat
chuyén vi bé mat cua thung ling bdi tich thanh tao bai hai lop dit khi séng cét lan truyén theo phuong thing
dung va phuong nghiéng. Bai béo ciing phén tich anh huéng cia géc truyén séng, cua do tuong phan vat ligu

giita hai |6p dt trong thung liing, va caa tin sb séng cit SV dén chuyén vi bé mat thung ling.

PHUONG PHAP MO PHONG PHAN TU HUU HAN

Bai bao sir dung phuong phép phan tir hitu han (finite element method — FEM) dwoc tich hop trong phdn mém
Ls-Dyna dé md phong bai toan thung ling bdi tich chju tac dung cua séng cit SV lan truyén. Trong mo hinh
2D, mién tinh toan duoc roi rac héa bing cac phan tir tir gidc nhu trong Hinh 2. Thung liing bdi tich dugc gia
thiét don gian hoa c6 dang nira hinh tron vai ban kinh a = 100 m, dwoc tao thanh bei hai lop dat 1 va 2, véi

bé day mdi lop 1a a/2. Bao xung quanh thung liing bdi tich Ia ting da gdc ddng nhat. Cac diém quan sat chuyén
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vi 1a cac nGt FEM nam trén bé mat tw do ciia mién tinh toan, gdm cac diém nam trén mit I6p dit 1 (x/a e [-
1.0, 1.0]) va cac didm nam trén mat tang da géc (x/a < -1.0 va x/a > 1.0), vai x |4 toa d6 tinh tir tm thung

liing.

Trong mé hinh FEM & Hinh 2, 16p dé gbc va hai 16p dit thanh tao thung ling dwoc gia thiét 1a vat lisu ddng
nhét, ding hudng, va dan hdi tuyén tinh. Cac ky hiéu p, B, va v lan luot thé hién khéi lugng riéng, téc do
truyén séng cét, va hé sb Poisson cua vt liéu. Cac chi s6 duéi 0, 1, va 2 lan lugt dai dién cho I6p d4 gbc, 16p
1, va 16p 2. Module cit G cua tirng 16p dét duoc tinh toan théng qua cong thic lién hé co ban caa ly thuyét

dan hdi: G = pB2. Cac thong sb vat liéu st dung trong bai bao nay duoc liét ké chi tiét & Bang 1.

220 m

Gidm chin
Lysmer-Kuhlemeyer

Hinh 2. M6 hinh FEM bai toan thung liing bdi tich khi séng cit SV lan truyén [Ngudn: Nhém tac gia]

g R R
Bang 1. C4c thdng so6 dat sa dung trong md hinh

p (kg/m?) B (mis) v G (Mpa)
Lép 1 1600 100* 13 16
Lép 2 1800 200 13 72
Lép da goc 2400 400 13 384

ty 86 Bl B

*: Trong cac truong hop phan tich anh hudng cua d6 twong phan vat liéu, gié tri fis€ dugc tinh tir 2 va

Séng cit SV lan truyén t6i mat dét theo phurong nghiéng hop véi phwong dirng mét goc &. Bé md phong su
lan truyén séng cit SV trong md hinh FEM, phuong phap hai budc dugc mé ta trong nghién ciu cia

Kusanovic va dong nghiép [11] dwoc sir dung. Trong bude 1, trudng chuyén vi ty do ciia séng cit SV lan
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truyén trong moi truong da gde (ddng nhit, khong co thung ling bdi tich) voi phuong truyén & duoc tinh
toan. Trong budc 2, phuong phap thu gon mién tinh toan (Domain Reduction Method — DRM) ciia Bielak va
ddng nghiép [12] duoc sir dung dé tinh toan vector lrc trong dwong Peff tai vi tri cac nit DRM chon trudc:
0
pef = [~Mf; i — Cf; uf — Kf; ud| &)
Mg, i} + € up + K& u
trong d6 M, C, K lan luot la cac ma tran khéi lwong, giam chin, va d6 cing tdng thé cua cac phan tir tir giac
thuoc 16p DRM, WP 1a vector chuyén vi tu do tai cac niit DRM da xéc dinh trong budc 1, cac ky tu b va e dé
cap dén vi tri bién trong (boundary) va vi tri bién ngoai (exterior) cia I6p DRM. Céc chuong trinh con
MATLAB duoc lap trinh dé tu dong hoa viéc tinh toan truong chuyén vi tu do, tinh toén vector lyc tuong
duong, va gan tai tac dung (bién déi theo thai gian) tai mai nat cia I6p DRM trong md hinh FEM. Vi tri cua

Ié6p DRM dugc chon dit cach bién md hinh 10 phin tu.

Song cét SV duoc chon trong bai bao nay 13 séng didu hoa dang hinh sin, cé tin sb khdng thi nguyén 7 =
wal o, Voi w 14 tAn sb goc caa song téi. Goi chidu dai budc song lan truyén trong l6p dat thir 1 14 Au. Kich
thudc trung binh caa phan tir tir gide trong mé hinh FEM dugc chon xap xi tir 11/20 dén A1/10 nhim dam bao
do chinh xac cua két qua md phong sé [13]. Kich thudc phan tir dwoc chon trung binh 1a 5m cho trudng hop
n={0.25, 0.5} va 2.5m cho truong hop 7= {1.0, 1.5}. V&i mé hinh FEM c6 kich thugc 800m x 220m, téng
sb luogng phan tir to giac cho hai truong hop kich thuéc phan tir ké trén 1an luot 1a 6985 va 27877 phan tu.

Két qua md hinh FEM d3 duoc kiém tra va dam bao tinh hai tu khi so sanh véi ludi phan tar min hon.

Didu kién bién cua bai toan dong cin dugc chu y dé dam bao tinh chinh xé4c cua két qua. Nhu trong Hinh 1,
khi séng SV lan truyén tir dudi 1én dén diém A, mot phan song dugc phan xa lai trong da gbc va truyén ra
phia ngoai (hudng ra xa thung liing). Tuong tu, bén trong thung ling, khi séng truyén dén diém C, mot phan
song dugc khic xa vao da gdc va truyén ra phia ngoai. Trong méi truong thuc té, cac séng truyén ra phia
ngoai nay s& tiép tuc lan truyén ra xa thung liing va tiéu tan dan. Tuy nhién, trong mé hinh tinh toan, cac song
truyén ra phia ngoai nay sé lan truyén dén bién caa mo hinh. Bé két qua tinh toan I phii hop véi didu kién
thuc té, bién m6 hinh sb phai “hap thu” cac song nay va khong tao ra bit ky séng phan xa nao lan truyén
nguoc lai vé phia thung liing vao bén trong mién tinh ton. Bai toan nay sir dung diéu kién bién dwoc phét
trién boi Lysmer va Kuhlemeyer [14], vai céc giam chin (dashpot) dit theo phuong tiép tuyén va phap tuyén

doc theo bién ngoai caa md hinh tinh toan. Hé sé giam chan theo phuong tiép tuyén va phap tuyén 1an ot 12
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Cp = poPo Va Cq = poao, V6i po la khéi lugng riéng cua da gbc, ao va fo la van téc truyén song nén va song

cét trong tang da gdc.

KET QUA VA THAO LUAN
Kiém chiing mé hinh phan ti hiru han

Dé kiém chimg do chinh xac ciia mé hinh s6 FEM, két qua nghién ctu cia Dravinski va Mossessian s& duoc
sir dung [15], trong d6 thung liing ddng nhét dang nira hinh tron chiu tac dung cua séng SV lan truyén theo
phuong nghiéng 30° so véi phuong thing ding. Do thung liing 14 ddng nhat, cac thong sé vat liéu cua 16p 2
dugc chon gidng nhu cua I6p 1. Théng sé dau vao dudi dang khéng thir nguyén caa mé hinh sé: pu/p =2/3,

Bilfo=05 v=w=13, =05, =300

Hé sb khuéch dai AF caa chuyén vi theo phuong ngang ux va phwong dung uy tai cac didm quan sat dugc
tinh theo cong thirc AF = A,,/Agy, Vi Ay 12 bién do dao dong ngang hozc dung cua diém quan sat va Asv 1a
bién d6 dao dong caa séng ti SV. Hinh 3 thé hién gié tri AF tir két qua ciia mo hinh sé FEM va tir tai liu
[15]. Trong nghién ctu [15], Dravinski va Mossessian da st dung phwong phap phuong trinh tich phan bién
gian tiép (indirect boundary integral equation approach) dé khao sét séng téi SV didu hoa trong mién tan sé.
Hinh 3 cho thiy két qua cua phuong phéap mé phong FEM trong mién thai gian hoan toan phi hop vai két

qua tir tai liéu [15], chitng minh cho tinh chinh x4c va do tin cay caa md phong sé FEM.

T T T T T

12 | Bai bao nay
o Dravinski & Mossessian (1987)

7

14

Hé so6 khuéch dai
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Hé so6 khuéch dai

z/a

Hinh 3. Két qua chuyén vi tai cac diém quan tric tir md hinh FEM va tir tai liéu [15].

Phan tich cac yéu té anh huéng dén chuyén vi bé mat thung liing
Sau khi duoc kiém chung vé do tin cay va tinh chinh xac, mé hinh s6 FEM duoc sir dung dé phan tich anh
huéng cua cac yéu t6 sau ddy dén tng xir dong cua thung liing hai 16p dét: gc truyén séng téi &, do twong

phan vat liu S/, va tin sé caa séng cét 7.

Anh huéng cia goc truyén séng téi

Anh huéng cua géc truyén song toi dén sy phan bd va do 16n chuyén vi bé mat dit s& duoc phan tich trong
phan nay. Bén truong hop goc ti khac nhau s& dugc xem xét: 6 = {0°, 15°, 309, 45°%, céc théng s6 khéc
dugc chon nhu sau: S/ = 0.25, Bolfo=0.5, plpo =213, pol o = 314, n=0.5, vi= 12 = w=1/3. H& s6 AF

cua chuyén vi ngang va dung tai cac diém quan sat duoc thé hién trong Hinh 4.
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Hinh 4. Ha sb AF véi cac géc t6i khac nhau.

Tdng quan, bién do dao dong cua chuyén vi ngang va chuyén vi ding bién dong manh & khu vuc bén trong
thung liing (x/a e [-1.0, 1.0]), trong khi bién dé chuyén vi twong dbi én dinh & khu virc ngodi (x/a < -1.0 va
x/a > 1.0). Biéu nay chitng minh tac dung khuéch dai/giam thiéu chuyén vi cia higu img thung ling, do sy

giao thoa caa séng tdi, séng khic xa, va séng phan xa trong khu vye thung liing bdi tich.

V6i trudng hop séng cit SV truyén thing dimg & = 0°, dd thi AF — x/a déi xiing qua vi tri tim thung ling
(x/a = 0), do dang hinh hoc ciia mién tinh toan va tai trong déu déi xung. V&i cac truong hop géc nghiéng
dang xét, song truyén theo phurong nghiéng 6 = {15°, 30°, 45} déu gay ra sw khuéch dai chuyén vi 16n hon
S0 v&i trrdng hop séng truyén thing ding & = 0°. Hé s6 khuéch dai 16n nhit xay ra & treong hop séng truyén
theo phuong nghiéng goc 30° so véi phiong thing dung, véi AF = 32 cho chuyén vi ngang, va AF = 22.3 cho

chuyén vi ding.
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Anh huéng cia d6 tuong phan vat liéu

Phan nay s& phan tich anh huong ctia d6 twong phan vat liéu giira hai I6p dat 1 va 2, thé hién qua ty sé S/,
dén sy phan bé va do I6n chuyén vi bé mat dit. Bing cach thay ddi £, bén truong hop khac nhau cua do
tuong phan s& dugc xem xét: B/ 1 = {1.5, 2.0, 2.5, 3.0}, céc théng sb khac dugc chon nhu sau: & = 0°, S/ fo

= 0.5, pi/po = 2/3, polpo = 314, =05, v =12 = w = 1/3. H& s AF cua chuyén vi ngang va ding tai cac

diém quan sat duoc thé hién trong Hinh 5.

15

T

-

=
I

14

—
()
T
-
-———
R
—~——

I

Hé s6 khuéch dai

14

4

Hé s6 khuéch dai

Hinh 5. Hé sé AF véi cac do tuong phan vat lisu khac nhau.

Téng quan, xu huéng chung cua hé sé AF 1a ting khi d6 twong phan vat lidu /1 ting, chi trir dwong chuyén
vi dGing uy vai B/ 1 = 1.5 1a khong theo xu hudng ndy. Xu hudng chung nay dugc giai thich 1a do khi do

tuong phan vat lidu I6n, ning lwong song dia chan s& duogc gir lai nhidu hon trong 16p dat trén cling ciia thung

3049



VNUHCM Journal of Engineering and Technology 2026, 9(3): 3042-3056

ling. Didu nay lam gia ting kha ning giao thoa va tao thanh cac chuyén vi c6 bién do I6n. Hé sé khuéch dai
bién do dao dong 16n nhét xay ra ¢ truong hop S/ = 3.0, Véi gid tri AF lan lugt 1a 15 va 18 cho chuyén vi
ngang va chuyén vi ding. Hién twong nay c6 ¥ nghia canh béo trong cong tac thiét ké thyc té, khi cho thiy
viéc md phong 1y tuéng héa thung ling bang mét I6p dat ddng nhit thuong cho két qua thiét ké thién vé
huéng kém an toan, v6i chuyén vi nhé hon thuc té. Viéc mo phong ddy du cac 16p dia chét, dic biét la thung
liing thanh tao boi cac I6p dit yéu nam trén 16p dét cing, tré nén dic biét quan trong va s& giup danh gia

chuyén vi b& mat chinh xéac hon.

Trudng chuyén vi cia mién md phéng sé trong qua trinh lan truyén va giao thoa séng dan dén su khuéch dai

hoac giam thiéu bién d6 dao dong dwoc thé hién trong Hinh 6.

Vectors : Fringe
10800-02_ _ 1078002
9724003 _ 9704603

N, at o 10236
maxe0 G1E8030, ot noded 8021

1080603 1.0
0.0000+00 | _ 0

Voctors : Fringe
1410002 1410002
1269e-02_ _ 1269¢-02
1.128e-02
9873003
8.4630-03

Vectors : Fringe
1324001 _ 1324001
1491601 _ 1491601

Vectors : Fringe

Time= 32963

Contours of Rvaultant Displacement

mine0.000293785. ol noced §361 3933001 _ 393301
f

354001 _ _ 3.540e-01

3.147e-01 314701
2754001 2754001
2361001 M

1.968¢-01

1575001

(d) sy giao thoa séng trong thung liing tao ra su khuéch dai chuyén vi.
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2,6870-01
2240001
1792001

oot |
thraeez |
4.500e-02

(e) Ning lwgng séng bi gii lai trong I6p dat mém nht trén ciing.

Hinh 6. Qua trinh truyén séng va giao thoa song [Két qua tir md hinh Ls-Dyna].

Anh huéng cua tdn sé song téi
Phan nay s& phan tich anh huong cua tin sb song cit SV dén su phan b va do 16n chuyén vi bé mat dét. Bai
béo nay khao sat bén truong hop khac nhau caa tan sé: 7= {0.25, 0.5, 1.0, 1.5}, céc thong s6 khac duoc chon

nhu sau: & =00, Bi/fo=0.25, Bl o= 0.5, pilpo = 213, polpo = 314, vi=v2=w=1/3.

Tan s6 khong thir nguyén theo dinh nghia 7 = wa/ zf, sau khi bién dbi theo Iy thuyét dan hdi c6 thé duogc viét
lai dudi dang 7 = 2al o, V6i Ao 1a chidu dai budc song ciia song téi SV trong méi trudng da gbe. Nhu vay, vé

¥ nghia vat ly, tAn s khong thu nguyén thé hién ty 18 gitta chidu dai duong kinh thung liing bdi tich so véi

A

chidu dai budc song tai. Néu chi sé 7 rat nho, nghia 1a song t6i “khong thay” dugc thung liing, do kich ¢& cua
thung liing qué nhé so véi chidu dai budc séng ti. Nguoc lai, néu nhu 7 rat Ion, thung ling rat 16n so véi
chidu dai budc séng, bai toan s& gan vai bai toan 1D — bai toan cot dit gom 3 16p dat chju tac dung cua séng

t6i truyén thing ding [1].

Do tinh chét dbi xirng cua tai séng va hinh dang thung liing, d6 thi AF — x/a trong trudng hop nay ciing ddi
xtng qua tdm thung liing. Hé s6 AF ciia chuyén vi ngang va dung tai cac diém quan sat duoc thé hién trong
Hinh 7. Nhin chung, dang phén b va d I6n ciia bién do dao dong tai cac diém quan sat phu thuoc vao tan sé
s6ng t6i, hay néi cach khac I phu thudc vao ty 16 do dai giita duong kinh thung ling va chiéu dai budc séng
tGi. Hé s6 khuéch dai AF trong hai trudng hop 7 = {0.25, 0.5} ¢6 xu hudng Ién hon va bién dong manh hon
50 v&i hé sb AF trong hai truong hop 7 = {1.0, 1.5}, cho ca chuyén vi theo phuong ngang va theo phuong
dung. Gid tri AF I6n nhét cia chuyén vi ngang 1an luot 13 6.7 va 5.5 cho 7 = 0.25 va = 0.5. Véi hai truong
hop tan sé séng t&i ndy, cac cdng trinh xay dung & ving trung tim thung liing s& nguy hiém hon so véi cac
cong trinh & hai ria thung ling. Di v6i hai truong hop 7 = 1.0 va 57 = 1.5, hé sb AF dao dong xung quanh
gia tri 2.0, véi qui luat phan bé trong ddi déu din ca & bén trong va bén ngoai thung ling. Tuong tu di véi
chuyén vi phuong dung, AF dao dong manh hon véi hai truong hop 7 = {0.25, 0.5}, trong khi déu din hon

trong hai truong hop 77 = {1.0, 1.5}.
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Hinh 7. Hé sb AF véi c4c tin sb séng téi khac nhau.

KET LUAN
Trong bai bdo ndy, mé hinh FEM dugc xay dung dé md phong tng xi caa thung liing bdi tich hai I6p dét khi
chiu tAc dung ciia séng cét SV truyén dén theo phuwong thing dimg va phuong nghiéng. Cac yéu té anh huong
dén chuyén vi b& mit thung liing ciing dwoc phan tich, bao gdm géc truyén séng t6i, do twong phan vat liéu,
va tan s6 cua song tai. Mot sb két luan dugc rat ra tir két qua nghién ciu nhu sau:

(i) Hiéu tmg thung liing voi sy giao thoa séng 1 tac nhan gay ra sy khuéch dai va giam thiéu

chuyén vi bé mat dat nén.
(i) Qui luat phan b cua chuyén vi bién dong manh & khu virc bé mat thung liing (x/a e [-

1.0, 1.0]), trong khi kha déu dan & phia ngoai thung liing (x/a < -1.0 va x/a > 1.0).
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(iii) Goéc truyén song anh hudng l6n dén chuyén vi bé mat thung ling, vai gia tri AF 1én dén
32 cho chuyén vi ngang va 22.3 cho chuyén vi dimng trong truong hop séng truyén theo
g6c nghiéng 30° so vai phurong thing dung.
(iv) Hé s AF c6 xu hudng ting khi gia tri do twong phan /S ting. Trong cac truong hop
cuia nghién ctru ndy, chuyén vi bé mat dat dugc khuéch dai nhiéu nhat khi B/ 1= 3.0, véi
AF =15 cho ux va AF = 18 cho uy.
) Gi4 tri AF bién dong manh hon trong truong hop tan sb séng toi 7 = {0.25, 0.5}, trong
khi twong dbi déu dan véi 1 = {1.0, 1.5}.
Bai bao chi xét dén tng xir dan hdi tuyén tinh cua vat liéu dit, va chi cho trueong hop thung ling hai 16p dét.
Trong thuc té, dét cd thé ang xt phi tuyén, va didu kién dia chét ¢ thung liing c6 thé phic tap vai nhidu lop
d4t dan xen. Bai bao nay cung cip mot s két qua so bo ban dau va cn cé nhiéu nghién ctru hon nita vé tng
xir ddng cua thung ling bdi tich vai cac didu kién thyc té vira néu. Trong tinh hinh thuc té ¢ Viét Nam, véi
nhiéu khu vuc thung liing gan cac doi dut giy dia chat, vi du doi dat gdy song Hong, dai dut giy Dién Bién
— Mudong Lay, hoidc dirt gy Song Ma — Tuin Giéo — Lai Chau, cac nghién ciru vé vin dé nay cang tro nén
cép thiét, khi cac tran dong dat ngay cang ting vé& cudng do va tan suét xuat hién.

DANH MUC VIET TAT

FEM: Finite Element Method - Phuong phap Phan tir hitu han

DRM: Domain Reduction Method — Phuong phap thu gon mién tinh toan
XUNG DOT LOI icH

Téc gia khong c6 xung dot loi ich.

PONG GOP CUA CAC TAC GIA

Nguyén Trung Kién: Chi tri nghién ciu, phac thao y tuong, thiét 1ap mé hinh, phan tich két qua, viét ban

thao, kiém tra va chinh sira bai bao.

LO1 CAM ON

Nghién ciru duoc tai tro béi Dai hoc Quéc gia Thanh phé H Chi Minh (PHQG-HCM) trong khudn khé D&

tai ma sb: “B2024-20-21”.
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GROUND SURFACE DISPLACEMENTS OF LAYERED ALLUVIAL
VALLEY SUBJECTED TO SV SHEAR WAVE

Trung Kien Nguyen'-2"

ABSTRACT

Due to the wave interference occuring inside the alluvial valley, the displacements on the ground
surface can be largely amplified and cause severe damage to the infrastructure. Numerous studies
Use your smartphone to scan this have been conducted to investigate the surface displacements of the valley subjected to the prop-
QR code and download this article agation of the SV shear wave. However, most of the work deal with homogeneous valleys, which
is an ideal simplification and can not reflect the reality. Practically, the alluvial valley consists of
multiple layers of soil. The material contrast between soil layers causes reflection and scattering at
the soil interface, leading to a more complicated displacement field. Accordingly, this manuscript
analyzes the ground surface displacements of the two-layer alluvial valley subjected to the oblique
incidence of SV wave, using 2D finite element models. The results of the numerical models were
initially verified with those from a published paper. Subsequently, this verified model was used to
analyze the effect of material contrast, incident angle and frequency of the shear wave on the dis-
placement field of the ground surface by means of the amplification factor (AF). The results of the
simulation show that the lateral and vertical displacements are amplified 32 and 22.3 times, respec-
tively, compared with the magnitude of the incoming SV wave. The values of AF tend to increase
with increasing material contrast and less fluctuate with increasing frequency of the incident SV
wave.
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