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Toém tit. Truong wng suat hién dai khu virc quan dao Hoang Sa va 1an can dugc xac dinh bang céc
tham s6 co ciu chan tiéu dong dat ghi nhan duoc tir hon 100 nam qua. Cac tham s hinh hoc dat
gdy (nhu 1a vi tri, phuong vi, géc déc, hudng trugt va d6 sau...) dugce xac dinh bﬁ“mg truong trong
luc vé tinh, dia chn va trudng tng suit. Trong nghién ciu ndy, cac dy doan vé do 16n va xu thé
dich chuyén tuong ddi vo Trai dit duoc thuc hién bﬁng cach tinh toan va danh gia méi quan hé gitra
truong tng suit hién dai va cac tham sé dut gdy. Trén nhimg co s& vé xu thé va do 1on do, co thé
xay dung lai co ché kién tao dia dong luc qua cac thoi ky dia chat khac nhau cua khu vuc quan dao
Hoang Sa va lan can. O ddy, do I6n va xu thé dich chuyén tuong ddi vat chat vo Trai dat dugc thé
hién bang phd mau va do 1on vecto. Mac du su dich chuyén xuat hién trén toan khu vurc, nhung ¢
su khac nhau vé xu thé va cudng do tai nhitng viing riéng biét, & do hé thng dut gay ton tai & cac
cap do khac nhau.

Tir khéa: Quan dao Hoang Sa, trudng trong luc vé tinh, trudng Gng suat hién dai, co cau chan tiéu

dong dat, dich chuyén twong ddi vo Trai dat.

GIOI THIEU CHUNG

Nhin chung trong nghién cau kién tao,
truong rng suat ¢ moi khu vuc déu cé nhitng
tham sb dic trung khac nhau. Chung bién ddi
theo thoi gian, phu thugc vao su tuong tic
cua cac mang kién tao hoic sy thay doi trang
thai va ché do dia nhigt trong vo Trai dat.
Truong tng Suét dong mot vai tro quan trong
trong hinh thanh cac dut gay cﬁng nhu qui
dinh hanh vi truot cia dat gdy gay nén su
dich chuyen bién dang vo Trai dat. Do do,
dua vao nghién ctru hinh thai, dong hoc cua
dat gay trong moi lién h¢ véi truong tng suat
kién tao hién dai, ching ta c6 thé danh gia

460

duoc xu thé hoat dong cua dut gay trong qué
khtr va tuong lai, qua d6 co thé phan vung du
béo truot 16 day bién, cac tai bién ty nhién
khéc trén bién...

Ly thuyet, Ve‘hanh vi trugt cua dat gay
duoc nhac dén lan dau boi Wallace, R. E.,
(1951) va Bott, M. H. P., (1959) [1]. Trong
do, cac tac gid dua ra gia thuyet rang huéng
truot song song voi phuong ing suét trén mat
treot dat gay (ung suat truot mat). Véi gia
thuyét nay, hanh vi truot cua dat giy co thé
dugc xac dinh trong mét truong ng suat xac
dinh. Sau nay, gia thuyét trén duoc biet den
réng rdi vai cai tén ‘gia thuyet Wallace-Bott’
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va duogc su dung nhu 12 mot phuong phap cd
dién trong md hinh gidi bai todn nguoc
{rng Suat.

Gia thuyét Wallace-Bott duoc tiép tuc
nghién cau va phat trién boi McKenzie (1969)
[2]. Nghlen cau [2] da dua ra nhiing bang
ching ring, cac tran dong dat hiu hét xay ra
trén cac dut gdy da dugc hinh thanh trudc khi
dong dat xay ra. T do, y tuong vé viéc st
dung tai lidu co cau chin tiéu dong dat (CCCT)
dé xac dinh hanh vi trong quéa khir caa dut gay
da duogc dua ra nghién ciru mot cach rong réi.

Gia thuyét néu trén tiép tuc duogc ké thua
va phat trién thanh phuong phap nghién ctu
sy tai hoat dong cua dat gdy (Angelier va
nnk, 1990; Morris va nnk, 1996) [3, 4]. Cac
nghién ctu da chi ra ring phuong truot dut
gay khong chi phu thuéc vao phuong cua ung
suat chinh ma con phu thudc vao ty sé ing
suit ¢=(o, - 0,)/(0,—o,); dong thoi, xu thé
truot duoc xac dinh bai ty sé glu’a rng suat
truot mat va ang suat phap tuyen Xay ra trén
mot mat dut gay. bay 1a tién de quan trong
cho cac nghién cuu tiép sau vé dut gay hoat
dong hoic tai hoat dong [2, 5-7]. Két qua tur
cac nghién ctru trén cho thiy su phi hop cua
phuong phép trong xac dinh ché d6 hoat dong
cua dat gdy. Tuy nhién, cac nghién ciu do
van chua dé cip dén tac déng anh huéng cua
dich chuyén dut gy lén vo Trai dat. Nam
1980, Aki, K., va Richards, P. G., (1980) da
dua ra mot s6 tiéu chuan qui uwdc vé cac tham
sb dong hoc cua dut gdy dua trén cac co cau
chan tiéu dong dat [8]. Trong bai bao nay,
cac tac gia s& sir dung céc tiéu chuan trong
[8] @é xac dinh va thé hién cac tham sb dat
gay trong khu vuc nghién ctru.

Nim 2004, Nguyén Vian Vuong va nnk., da
nghién ctru xac dinh ban chit cua bién dang ndi
mang va chuyén dich hién dai co thé da xay ra
doc cac h¢ dut gay khu vuc Tay Bic Viét Nam
dudi tac dong cia trudng tng sudt nham phan
ving va du bao dong dat ciing nhu cac tai bién
tu nhién lién quan. Két qua nghien ctru do da
xac lap dugce cac dac trung bién d6i truong ng
suat v6i chuyén dich twong ddi cua cac yéu to
cau trac trong khong gian. Dya vao d6, mot s6
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vi tri chan tiéu dong dit ciing dugc du bao cho
dai doc theo mot sé dut giy chinh trong khu
vuc [9].

Nam 2015, Tran Tuin Diing va nnk., da
dwa trén truong ung sudt hién dai va két hop
cing v6i cac tham s6 dong hoc dut gy xéac
dinh duoc xu thé dich chuyén ngang va thing
dung twong ddi ctia vo Trai dit. Trén co so dich
chuyén d6, cac tac gia da tién hanh danh gia va
phan viing du bao duogc kha ning truot 16 ngdm
day bién khu vic bé Phit Khanh va lan cin
[10].

Khu vuc nghién ciru nam trong mang Au-
A c4c co cAu chén tiéu cua c4c tran dong dat
noi mang da duoc ghi lai va phan b kha déu
trén toan khu vygc. Trong nghién ctu nay,
trudng tng suat khu vuc dugce xac dinh bang
tai liéu co cau chan tiéu ghi duoc trong hon
100 nam qua. Cac tham sb dut gdy (vi tri,
phuong vi, goc déc va do sau) duoc xac dinh
bing phuong phap trong luc va dia chan. Sau
d6, cac tham sd hinh dong hoc cua cac dit
gdy (nhu vecto trugt va xu thé truot, hudng
trugt) dugc tinh toan théong qua trudong ang
suat khu vuc hién dai. Trén co s& do, xu thé
bién dang dich chuyén hién tai theo phwong
ngang va phwong thing dung cua vé Trai dét
duoc xac dinh.

CO SO DU LIEU

Co ciu chin tiéu dong dat. Dir liéu co cau
chan tiu dong dat dwoc thu thap tr nhiéu
ngudn khac nhau; trong do, chii yéu tir Dy &n
co cAu chan tiéu toan cau (CMT) Project (41
tran tr ndam 1976-2016) [11] va bd sung thém
tir nghién ctu caa Bui Cong Qué va nnk (2010)
(4 tran tr ndm 1903-1988) [12]. Céc co ciu
chan tiéu dong dat nay déu la dong dat noi
mang, duoc thu nhan & d6 sau > 5 km va cuong
d6 M >3 (hinh 1).

Nghién cau nay st dung 93 co cau chan
tiéu dong dét ghi nhan duoc trong khu vuc. Tuy
nhién, trong khuén khé bai bao, chi biéu dién
moét vai vi du vé co cdu chan tiéu dong dat
duoc thé hién trong [11, 12] (bang 1).
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Hinh 1. Truong Gng suat khu vuc hién dai xac dinh theo tai liéu dong dat

Bang 1. Co cau chin tiéu dong dat [11, 12]

Tham sé ngudn déng dat  Phwong

P Cwong Pl
Bo sau do 5 nenep  Trangd ¢ ¢4y chén
TT The&igian Vidéo Kinhdd chantiéu dén Gadc A ngang thai tng A
(km) IONG  phwong Gé6c déc Géc trwot cwe dai suét tieu
dat M, vi o
. H SHmax
1 1905/7/13 110,5 19,9 - 75 313 66 160 2 B @
2 1969/12/17 110,55 18,11 33 4,7 45 78 -6 0 B 8
3 1977/8/29 119,61 17,38 24,6 6,3 1 41 70 104 TN I\E
4 1995/1/10 109,33 20,57 15 55 264 64 -173 127 TB 0
93 2015/11/7 119,8 16,64 61,5 54 121 35 161 174 B @

Ghi chi: TB: Truot bang; TN: Truot nghich.
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Dir liéu dia chan. Trong nhirng nim gin day,
trén ving bién Viét Nam, bang cac du an
khao sat trong nudc va cac hop tac qudc té,
da co thém rat nhidu két qua diéu tra, khao
st mai vé dia chat va dia vat ly bién véi do
chi tiét va vang bao phu rong hon, dic biét
la tai liéu dia chin thim do. Trong nghién
ctru nay két hop khai thac cac ngudn tai liéu
dia chan tir cac dy an khao sat, do la: AW-
HS; PK-03; PGS-08, 09; WA-74; NOPEC-
93; VOR-93; SEAS-95; SEAS-TC; TC-93,
95, 98; TC-03, 06; VGP-09, PV-08, STC-06;
CPV-05, 07; PKBE-07, 08. C4c ngudn tai
lidu noi trén ciing da dwogc tong hop, so sanh
trong nghién ctu cua dé tai KC.09-25/06-10,
2009-2010 [13]. C6 thé noi, day 1a nhiing
ngudn sé lidu ¢ do tin cay, ¢ gia tri bd sung
vao nghién ctu chi tiét va chinh xéac héa ciu
trdc kién tao, xac dinh cac tham sb dic trung
dut gay két hop cung voi tai liéu trong luc
[10, 12, 14].

Trueong vimg sudt hién dai va xu thé dich chuyén...

Tai ligu trong lwc. Tai li¢u di thuong trong luc
khu vyc quan ddo Hoang Sa va lan cin duoc
thu thap chu yeu tir cac chuyen khao sat chung
gilta Vi¢gt Nam va cac quoc gia khac nhu Nga,
My, Phap, Dtrc, Nhat Ban... va tir mot s6 dé tai
cap Nha nuéc duoc thuc hi¢n boi Vién Dia chat
va Dia vat ly bién cung cac vi¢n nghién ctu
khéc. Cac dé tai da hoan thanh va dua ra duoc
nhirng két qua madi vai cac ban d6 di thuong
trong luc ty 1¢ 1:250.000, 1:500.000 cho toan
bo khu vuc [6, 22]. Bén canh do, con c6 nguon
so ligu trong luc tir do cao v¢ tinh c6 do phan
giai dong nhat, chap nhan dugc ca vé do chinh
xac, thoi gian va kinh phi thuc hién, dac biét la
dbi voi nhitng vang nhay cam trén bién Pong,
vai do phén giai 1°x1” [15].

Trong nghién ciru nay, cac tac gia str dung
nguon tai liéu trong luc tich hop tir do cao vé
tinh va do dac thanh tau dua ra b dix ligu vei
d6 phan giai dong nhat cho khu vuc quan dao
Hoang Sa va lan can, ty 1é 1:250.000 (hinh 2)
[10, 15, 16].
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Hinh 2. Di thuong trong luc Bughe
PHUONG PHAP AP DUNG

Nghién ctru va xac dinh truong tng suat
khu vuc hién dai va cac tham so6 hinh hoc dat

gdy (vi tri, phuong vi, géc doc...) khu vuc quan
dao Hoang Sa va lan can la mét van de phuc
tap, khong thé giai quyet voi chi mot phuong
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phap duy nhat. T6 hop cac phuong phap nghlen
cau can phai c6 cai nhin tong quéat nhat vé moi
quan hé glua truong ng suat hién dai va hé
thong dut gay. Dya trén moi guan h¢ do, cuong
d6 va xu thé truot dich chuyén tuong dbi theo
phuong ngang va thang dang cua vat chat vo
Trai dat c0 thé dugc xéac dinh. Vi muc tiéu do,
bai bao nay &p dung mot s6 phuong phap sau:

Xiac dinh cac tham sé hinh hoc dirt gy bang
tai ligu trong luc. Hinh thai cau tric hé thong
cac dut giy trén khu vyuc Bién DBoéng ndi chung
va vung nghién clru noi riéng, cho dén nay van
12 mot vin dé da va dang dugc quan tim nghién
cru boi nhiéu nha khoa hoc trong va ngoai
nude. Trong bai bao nay, ngoai cac két qua minh
giai dut giy tir tai liéu dia chan (tham khao cia
cac dé tai nghién ctru giai doan trudce) [7, 13,
14], (jé ¢ dugc birc tranh phan bd khéng gian
h¢ thong dit gay tur trén xudng dudi thi phuong
phap trong luc duogc ap dung két hop.

Cac tham sb hinh hoc cua cac dut gy duoc
xéc dinh bang tai liéu trong luc, nghién ciu nay
str dung hai phuong phap, d6 la:

Loc trwong theo tan sé. Nhin chung, thanh
phan tan s cao Cla truong trong luc tuong u:ng
V6i budc song ngdn thuong lién quan dén cac
thé dia chit ting néng. Nguoc lai, thanh phan
tan sb thip cua truong trong hrc voi budc séng
dai thuong phan &nh cac ciu tric dia chét ting
sau hon. Trong nghién ctru ndy, cac tac gia da
&4p dung phuong phap loc truong theo tan sb,
duoc gigi thiéu trong nghién ctu caa Tran
Tuan Diing va nnk., 2016 [17], nham phan tach
hiéu &ng trong luc cua cac tang cau trac ¢ do
sau khac nhau tir di thwong trong luc Bughe.

Bo loc truong tan sé thap di thudng trong
luc duoc tinh theo céng thac [17]:

F{Age (% y)} =F{H(x y)}F{ag(xy)} (1)

Trong dé: F{} 1a bién d6i Fourier; Ague(x, ) la
di thuong tan sb thip duogc loc bai toan tir H(X
y); Ag(x, y) la di thuong trong luc Bughe day
du; H(x, y) 1a toan tir loc trudng tan sb thap.

Toan tu loc truong tan s6 thip Gaussian
duoc biéu dién:

H(xy)=¢"

oy e 2)
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Trong dé: D(X, y) 1a khoang céc giira cac diém
(X, y) trén ludi véi diem trung tdm cua ctra SO
loc; A 1a budc séng cut-off.

Sau khi ap dung loc trudng tan sé thap cho
nhiéu budc song 4 khac nhau, di thuong trong
luc twong ung VGi cac budc song nay s€ duoc
st dung dé xac dinh cac dic trung dut gay o
cac do sdu khac nhau (d¢ siu, huong cam,
phuong phat trién...).

Cuwe dai gradient ngang trong lec. Cac diém
cuc dal gradient ngang trong lvc (MGHG) cho
thay nhitng diu hi¢u v€ ranh gi¢i mat do dat da,
ma theo quan, diém vé minh giai trong luc,
ngudi ta co thé coi d6 1a cac dut gay. Cac du*t
giy thuong dugc thé hién bing cac diém
MGHG lién tyc va dai vecto chi phucrng theo
cing mot huéng. Khéi dit d4 co6 mat do cao
hon xung quanh s& dugc chi ra boi cac vec-to
chi phuong MGHG hudng vao phia trung tim
khéi [14, 18].

Trong bai bado nay, cac tac gia ap dung
phuong phap dugc gic’yi thiéu trong nghién cuu
cua Blakely, R. J., va Simpson, R. W., (1986)
[18], Tran Tuin Diing (2013) [14] xac dinh vi
tri va do 16n cia MGHG, cdng thire tinh dugc
biéu dién:

bd
Xy = — 3
Max 2a ( )
GMax =aX l\2/lax + bX Max H [Ag ]i,j (4)

Trong dé6: d 1a khoang cach gitra cac nat ludi s6
liu; a, b 12 hé sb khai trién caa ham bac hai
duoc tinh toan trén ludi di thuong trong luc,
H[Ag] , la gradient ngang trong luc.

Bing viéc phan tich, lién két vi tri va cuong
dd cua cac diém MGHG theo cach thue phu
hop, s& dua ra dugc mot bire tranh tong thé vé
phan bd khong gian hé thong cac dut gdy.

Xic dinh trwong wng suat khu vuc hién dai
va xu thé truot ciia dut gay

Xdc dinh truwong ung suat. Truong u'ng sut
khu vuc hién dai dugc dac trung boi cac CCCT
ctia c4c tran dong dat trong khu vuc va lan can
[11, 12]. Khu vuc nghién ctru dugc chia thanh
ba phan viing riéng, dua trén su twong dong vé
ddc diém co ché CCCT.



O day, phuong phap giai nguoc (ng suat de
xuit bai Angelier, J., (1990), duoc st dung dé
tinh toan truong ung suat tung phan vung noi
trén. Co s¢ clia phuong phap dya nay dua theo
gia thuyét cia Wallace-Bott: Ung suat truot
song song voi huong truot trén mat dut gay [1].
Véi gla thuyét nay thi truong rng Suit cua ting
phan vung sé duoc biéu dién bang mot tensor
tng sut gian lugc T - 1a mot ma tran doi Xung
3x3 [3]. Khi c6 T, phuong cua ba truc ung suat
chinh va d6 16n tuong ddi (o1, 0, 03) dugc Xac
dinh biang cong thuc sau:

(T-o,).i=0 (5)

Hay mot cach tuong minh:

XX Xy Ty 1 Xl 0
w Oy Ty, l|—0, 1 X, r =40
T o 11)|x 0

X zy 7z 3
Trong dé: o, 1a do 16n twong doi cia Gng suat
chinh; A 1 vecto ing suat don vi tuong Gng.

Do T |a ma tran di xang dwong nén tuong
quan d6 I6n o, dugc xdc dinh la nghiém cua

phuong trinh sau:

3 2 _
o,-lLo,+lo,-1,=0 (6)
O day:
l,=0,+0, +0
|2 — XX Txy + Gxx sz + ny yz
TYX o T 0, sz O,
Gxx Txy sz
I, =7, o, 7,
sz sz O-zz

Ung véi méi gia tri o, s& xac dinh dugc mot
d6 16n twong ddi wng suit chinh va hudng
tuong ng, dong thoi ty so ung suat dugc Xac
dinh la:

p-\270) ™
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Nhu vay, ngodi viéc xac dinh duoc ty sé
ing suét (¢), phuong phép nay con chi ra duoc
hudng ba truc ung SUt chinh, dic bi¢t vei
nhitng tap hop it s6 liéu. Diu nay co y nghia
thuc té d6i voi giai bai toan ngugc truong Gng
suat trén bién. Delvaux va nnk., (2010) da chi
ra rang voi phuong phap nay, ch1 can tdi thiéu
5 1oi giai co cau Chan tiéu dong dat cling co thé
xéc dinh duoc co ché tng suat khu vuc [19].

Xac dinh vecto trugt va xu the trwot trén mgt
dut gay. Khi co ty sb rng suat ¢ va huong cua
cac tryc ng suit chinh oy, o, o3, S€ xac dinh
g suat truot mat (os) va tng suit phap tuyén
(on) trén mat dut gdy nhur sau [20]:

o, =[(1—¢)2 I’m* + ¢’m?n’ + nzlz}; (8)

oh:k(¢;1 (1= g)m? j ©)

Trong do: 1, m, n la gia tri cosin cua goc gitra
phap tuyén mat truot voi Cac truc tng suét
chinh; ki= 01— 02; ¢ la géc ma sat trugt. Tu do,
huéng truot duge xac dinh dya vao ung suit
truot mat theo gia thuyét Wallace-Bott.

Xu thé trugt theo trudng wng suit khu vuc
trén mat dat gdy duoc dinh nghia la ty Sé gitra
ung suat truot mat va wng suat phap tuyén caa
mat do. Hudng truot caa dut gy duoc gia dinh
la song song véi phuong ciia wng Suat truot mat
[4, 7]. Céac buébc tiép theo sau cua nghién cuiu
nay sé tuan theo cac gia dinh néi trén.

Xu thé truot (Ts) duoc su dung dé xac dinh
mic d6 dich chuyén tuong d6i gitra cac canh
dut gdy. T, duoc Yukutake Y., va nnk., cdng bé
niam 2015, biéu dién theo cong thuc [7]

o]

T =
Hlo,|

s (10)
Trong d6: o, VA o, 1a tng sut truot mat va
g suat phap tuyén cua dut gdy; u 1a hé sé
ma sét trén mat dat gdy. Hé s6 ma sat trén mat
dut gdy ¢ day duoc lya chon la ¢ = 0.65 (dya
theo cong bé caa Schellart W. P., 2000) [21].

Do hé s6 ma sat da duoc dua vao cong thic
(10), nén gié tri xu theé trugt cang l6n thi cuong
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d6 trng suit truot cang tiém can vai luc ma sat.
Mot dut gdy ma xu thé trugt cé gié tri cang lon
thi cang khong 6n dinh trong mdi quan hé voi
truong tng suat khu vuc.

Xdc dinh xu the dich chuyén vé Trai dit. Co
so ly thuyét vé dac trung bién dang dich
chuyén vat chat VO trai dat dudi tac dong tong

hop cua ung suat khu vuc va hanh vi cua cac
dut giy da duoc trinh bay chi tiét trong cong

8u”
=_H AU {/1% 5

O ddy: v, 1a vector chi phuong cua phap tuyén
v6i bé mat d=, vi du (0,—sins,coss); A la hing
s6 Lame; 6;; 1a delta Kronecker.

Duya trén cong thuc (11) va quan hé tuong
duong khéi luc, truong dich chuyén ndi tai (u°)

trinh nghién cau cua cua Okada Y., (1992)
[22]. Dya trén co s phuong phap dugc gidi
thiu boi Steketee, J. A., (1958), Okada Y., da
dura ra cach tiép can mol trong tinh toan truong
dich chuyén [23].

Theo d6, trwong dich chuyén Ui (X, X, Xs)
gay boi mot mot doan dut giy Au; (&, &, &) cat
qua mot bé mat T trong mét méi truong dong
nhit, duoc biéu dién bai cong thic [22, 23]:

i
ou, +6u vdx
“lag o¢;
gy boi mdi diém ngudn cé thé dugc biéu dién
bang tong hop lyc tr cdc nhan cdng gidn
au'loé. Cac diém nguén gy ra truong dich

chuyén c6 thé chia ra 1am bén loai chinh
(hinh 2).

(11)

R
(Z+M,
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Ll o ey,
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TRUONG N0

TRUGT THED
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Hinh 3. Bon diém ngudn co ban gy ra truong dich chuyén [22]

Truong dich chuyén theo cong thuac (11)
duoc phat trién bai Toda, S., va nnk., (2009),
tich hop tinh toan trong phan mém méa ngudn
m¢& Coulomb [6]. Trong nghién cau nay,
trudong dich chuyén vat chat trong vo Trai dat
dugc coi 1a mot dai lugng tuong d6i, khdng co
thir nguyén, gia tri dich chuyén tuong di theo
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phuong ngang va thang dtng dwoc gan tir 0 dén
1 va tir -1 @én 1. Trong truong hop dich chuyén
tuong ddi theo phuong théng dung, khi gia tri
bién ddi trong khodng -1 dén 0 thi xu thé dich
chuyén huéng xudng dudi va nguoc lai.

KET QUA VA THAO LUAN



Hé thong dirt gdy. Ddi voi nghién ciru dut giy
dua trén dir liéu di thuong trong lyc, phan b6
khong gian ciia cac diém MGHG duoc coi la
phan b ctia hé thong dut giy va ranh gi¢i mat
d6 dat da. Theo cac nghién ctru [10, 14] vé mo
hinh 3D di thuong trong luc thi truong trong
luc & muc loc truong A = 75 km duoc cho la
phan 4nh t6t nhat cdu triic dia chit trong tang
Miocen-hién dai cia khu vuc nghién ciru.
Trong nghién cuu nay, di thuong trong luc
Bughe duogc loc voi cac bude song A = 25, 50,
75, 100 km (xem hinh 4-5) dugc sir dung
tuong (mg dé tinh toan gradient ngang va cuc
dai gradient ngang truong trong lyc. O ddy, su
lya chon cac budc song néu trén chi don gian
vé1 muc dich nhan dugc mét blc tranh chung
vé phin bd khong gian ciia hé théng cac dit
gy ¢ nhitng d¢ sau khac nhau.

Thong thuong, khi minh giai tai li¢u trong
luc thi cac tham so khong gian dut gdy (nhu la

Trueong vimg sudt hién dai va xu thé dich chuyén...

vi tri, phuong vi, goc dbc, do sau) duoc xéac
dinh dya trén phan b6 cia MGHG theo d6 sau
khac nhau (hinh 4-5). Cac dat giy thuong
dugc thé hién bing dai cac diém MGHG va
vector chi phuong cua chung theo cung mot
huéng. Bing viéc phan tich, két ndi cac vi tri
va d6 lon cia MGHG theo phuong thicc phu
hop, két hop vé&i két qua minh giai dia chan
tham do, phan bd khong gian cua hé thong dut
gy duogc dua ra trén hinh 6.

Trong nghién ctu nay, hé théng dat gay
dugc su dyng la tr minh gidi tai ligu cuc dai
gradient ngang trong lyc (d6i v6i nhitng noi
chura ¢6 hogc thua s6 liéu dia chan) trén hinh 4
va hinh 5 cua céc tac gia va tir minh giai tai liéu
dia chan cuia cac nghién ctu trudc [13, 16]. Vi
vay, ¢ day s€ khong tap trung vao mo ta chi tlet
cac dic diém coa chung Téng hop cac tham sé
hinh hoc cua hé dut gdy trong Miocen-Hién dai
dugc biéu dién trén hinh 6 va bang 2.

108 110 112

03 03 04 05 06

114 116 118
Gradient ngang trong lwc

08 10 12 15

01 02
[ N )

[ T ] MGal/km

© A=25km

Cuwc dai gradient ngang trong lwc

@ A=50km

Hinh 4. Gradient ngang (budc song loc truong A = 50 km) va cuc dai gradient ngang
trong luc (budc song loc truong A = 25, 50 km)
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Cuc dai gradient ngang trong lwc
O A=75km @ A=100km
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Hinh 5. Gradient ngang (budc song loc truong A = 75 km) va cuc dai gradient ngang

trong luc (budc séng loc trueong A = 75, 100 km)
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Hinh 6. Phan bé hé thong dut gay
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Bang 2. Tham s hinh hoc ciia cac dut gay ding cho md hinh tinh toan

Diém dau Diém cubi R ] ; 2 Can  Can Xu thé
STT Buong  Goc  Huong  Kieu 8, qusi  trwot
Kinhdd Vido Kinhdo Vide  Phwong cam  trwot  trwot . T,
Ving 1
1 106.477 20.665 107.245 20.331 113 70 112 ThPh 2 8 0.13
2 106954 19.700 107.792 18.899 134 72 -177 Ph 2 8 0.41
3 106363 19.897 105531 20.426 302 77 84 Ng 2 8 0.27
4 106746 19.189 106.624 19.572 342 75 46 Ng-Tr 23 83 0.67
5  106.648 17.927 106.695 18.759 3 70 62 Ng-Tr 2 8 0.66
Vung 2
31 109.120 16.803 109.005 16.085 189 67 146 NgPh 2 8 0.63
32 108339 18482 109.396 17.188 141 73 121 ThPh 2 8 0.72
33  109.629 17.453 110.694 18.080 60 65 132 ThPh 23 83 0.33
34 109.051 15486 109.405 14.734 155 66 91 Ng 15 75 0.65
35 109.120 16.803 109.629 17.453 38 66 156 Th-Ph 22 82 0.65
Vung 3
63 119213 16.329 119.237 17.740 1 49 64 Ng-Tr 5 11 0.82
64 118034 21462 118611 21.912 52 66 177 Ph 3 9 0.31
65 119.999 22544 119.934 22.999 352 70 1 Tr 25 85 0.23
66 117.371 20.101 117.683 20.549 35 66 169 Ph 3 9 0.18
67 115769 19.765 116.881 19.777 89 65 171 Ph 3 9 0.37
217 113.025 10.860 111.741 9.958 235 70 43 ThTr 44 67 0.60

Ghi chud: Th: Truot thuan, Ng: Truot nghich, Ph: Truot phai, Tr: Trugt trai, Th-Ph: Thuan phai, Th-

Tr: Thuan tréi, Ng-Tr: Nghich tréi.

Truong @&ng suat khu vuc hién dai. Truong
ung suat kién tao hién dai khu vuc duoc tinh
toan dua trén phuong viung suat nén ep ngang
cuc dai ciia cac co cau chan tiéu dong dat; dong
thoi két hop voi phuong chuyén dong cua phu
mang Dong Nam A. O phia tay khu vuc nghién
cau (vung 1), phuong nén ép ngang cuc dai la
A Kinh tuyén, trong khi ¢ ving 2 lai theo
phuong béc tay bic - nam dong nam; Phia dong
(vung 3) phuong nén ép ngang cuc dai lai theo
phuong A Vi tuyén (hinh 1).

Dua trén sy khac nhau Ve phuong nén ép
ngang cuc dai va dit ligu co cAu chan tiéu dong
dat, khu vuc nghién ctru duoc chia chi tiét 1am
3 phan viing (vung 1, vung 2 va vung 3) dé xac
dinh cac thdng s6 truong ng suat kién tao hién
dai. Trén co sO trudng ung suit dé xac dinh,
danh gia hanh vi hoat dong ctua cac dut gay
trong tirng phan ving cu thé (hinh 1).

Hé thong cac dut gay trén hinh 6 dwoc phan
chia thanh 3 nhém tuwong ng voi truong ng
suat cua cac phan vung: Vung 1, ving 2 va

ving 3 nhu trén hinh 1. Trén hinh 7 la minh
hoa Vé cach xac dinh cac tham sé cua doan dut
gdy trong cac ving twong ung. M6 hinh gom
hai dirt gay tao thanh mot dia hao, voi phuong
vi va goc doc bién d6i theo khong gian. Cac dut
gdy dugc chia thanh nhitng doan nho véi tiéu
chi: Trong mét doan dut gdy thi phuong vi va
goc doc phai la g?m nhu khong thay d6i, sau d6
xéc dinh thong so6 cho timg doan dut gay.
G6c dbc o cua dit giy ciling dugc xac dinh
theo cbng thuec:
[FG|

S =arctan—— thoa man 0< §<90°
CD

Gia tri xu thé truot va vecto truot cia cac
doan dut gay dugc xac dinh dua trén truong
{rng suat tai mdi vang. Trong viing nghién cuu,
cac tham sb cua 217 doan dit giy déu duogc
tinh toan, tuy nhién, trong khuén khé bai béao,
chi c6 mot sb két qua minh hoa dugc dua ra
trong bang 2.
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4

(b)

~aw Puong dang

but gay

{1

sau cac ranh gidi dia tang theo tai liéu dia chan

Puong phan khiuc tirng doan cua mot dut gay 16n

i SN Truyén mait ciat minh hoa
Hinh 7. Minh hoa cach x4c dinh tham sé cac doan dut gay
Bang 3. Két qua giai bai toan ngugc truong tng suat (hinh 1)
< g1 [of) g3
Vl]ng So CCCT A . . SHmax
Phwongvi Goccam  Phwong vi Géc cam Phwongvi  Go6c cam
1 9 166 11 329 78 75 3 0.33 166
2 8 154 7 046 67 247 21 0.67 156
3 101 286 21 18 6 124 69 0.45 104

Xu hwo’qg va dd lén cia truong dich chuyén
twong doi vé Trai dat. Mo hinh tmong dich
Chuyen hién dai vo Trai dat duogc xac dinh theo
cong thac (11). Cac sb liu dau vao cia md
hinh la cac tham so dat gay trén bang 2, ching
dugc xéac dinh dugc bang cac phuong phéap
khac nhau nhu da néu & trén. Qua két qua caa
nhiéu nghlen clru trong giai doan trudc [6, 20],
c6 thé ndi, phan 1on cac dut gay trong khu vuc
c6 thé da dung hoat dong, nén trong mé hinh
nay, bién d¢ truot (net-slip) duoc thay thé bang
tham s xu huéng truot (slip- tendency) Kha
nang va mirc do dich chuyén gay bai cac phan
doan dut gay duogc xac dinh theo nguyén tac so
sanh twong d6i giira ching véi nhau. Do sau
md hinh tinh todn duoc lay mac dinh & muc
10 km so vé6i mat nuéce bién.

Trén hinh 8-9, d6 I6n va hudng dich
chuyén tuong ddi cua vo trai dat trong khu vuc
duoc biéu dién qua hé mau va do lén cla
vecto. Mic du cac bién dang dich chuyén xuat
hi¢n trén toan vung nghién ctru, nhung tai cac
khu virc ton tai hé thong dut gdy I6n thi bién
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dang dich chuyén cé cuong d6 I6n hon. Nhin
vao do, ching ta c6 thé thay dwoc bac tranh
phéan bo manh yéu khéc nhau trong tung khu
vuc cu thé caa truong dich chuyén. i

Trén hinh 8, bien dang dich chuyén ngang
phat trien manh doc theo h¢ cac dut gay co qui
mo I6n. Khu vuc bac bé Phi Khanh va tay
quan dao Hoang Sa, bién d6 dich chuyén ngang
I6n va hudéng cua vecto chi ra xu the hoat dong
truot bang cua hé thong dat gay tai khu vuc
nay. Piéu d6 cho thay cac hé dut gdy trong cac
khu vuc nay chiu anh huéng manh mé cua
truong ung suat hién dai, chung c6 kha nang tai
hoat dong cao. ) i

Mot so bieu hign bien dang dich chuyén
ngang tuong doi & muc trung binh xuat hién &
khu vuc quan dao Hoang Sa. Tai cac khu vuc
nay, huéng ctia cac vecto dich chuyen ngang déu
cho thdy kha ning truot bang cua cac hé théng
cac dut gay. Trén khu vuyc triing sau Bién Pong,
muc do bién dang dich chuyén a thap, cho thay
truong (rng suat kién tao hién dai it tac dong dén
hé thong dut gdy o khu vuc nay (hinh 8).
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Hinh 8. Bién dang dich chuyén ngang vat chit vo Tréi dt xac dinh theo cac tham s dat gay
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Hinh 9. Bién dang dich chuyén dimng vat chét vo Tréi dat x4c dinh theo cac tham sb dt gy
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Trén hinh 9 thé hién bién dang dich chuyén
thing dimg tuwong ddi cua vo Trai dat, thé hién
xu thé lén- Xuong dia phuong quanh cac hé
thong dut gdy. Cac khu vuc ¢6 xu hudng dich
Chuyen 1én trén, do la phia bic bé Phi Khanh,
phia bac va nam quan dao Hoang sa. Trong khi
do, khu vuc nhu trung tam bé Phi Khanh, tay
va dong quin dao Hoang Sa, truong dich
chuyen dung lai co xu thé xudng duéi.

O phia bic caa khu vuc nghién ciru-déi dut
gdy Littoral, truong bién dang dich chuyén c6
xu huéng Xuong dudi, c6 cuong dé6 nhé hon
nhleu so vai xung quanh. O khu vyc trung tam
quan dao Hoang Sa mirc do bién dang dich
chuyen & mac trung binh, & day cling c0 sy dan
xen giira xu thé 1&n trén va xudng dudi.

Trung tdm khu vuc nghién ctu, cac vung
truong bién dang dich chuyén huéng xudng
dudi dan xen nhu:ng vung hu:ong [én trén chay
doc theo cac dut gdy. Cac vung dich chuyen
hu:ong xuong dudi cha yeu nam giita cac khoi
nang cau trdc. Co thé thay, & phan phia tay cua
khu vuc nghién cuu (Bic Phu Khanh), xu thé
dich chuyen hu:ong lén cua vo Trai dat la kha
manh. Diéu nay cho thdy mac d6 hoat dong
manh mé& cua hé thong dat gdy trong khu vuc
nay (hinh 9).

KET LUAN

Trén khu vuc quan dao Hoang Sa va lan
can, trudng tng suat khu vuc hién dai duoc xac
dinh théng qua cac tham sé co ciu chan tiéu
dong dat ghi dugc trong hon 100 nim qua. Cac
tham sb hinh hoc dut gay (nhu 1a vi tri, phuorng
vi, goc déc, hu:orng truot va do sau) duoc xac
dinh bang cac tai lieu trong luc vé tinh, dia
chan va truong tng Suat.

Xu thé va do 16n cua truong dich chuyén
tuong d6i vat chat vo Trai dat hién dai duoc
tinh toan dya trén méi quan hé giira trudng (ng
sut khu vuc vai cac tham s hinh hoc cua dut
gdy. Trén co s& vé xu thé va do 16n dé, co thé
xay dung lai co ché kién tao dia dong hrc qua
c4c thoi ky dia chat khac nhau cia khu vuc
quan dao Hoang Sa va lan can.

Truong @ng suat khu vuc hién dai dong
mot vai trd quan trong trong cac hoat dong dich
truot cia hé thng dit gay. Trén thyc té cac dut
gdy I6n c6 h¢ so ma sit cao, tich liily duoc
nhiéu nang lugng hon dudi tac dong cua trudong
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rng suat. Khi tich du ning luong, ching c6 thé
tai hoat dong va pha vo céu trac dia chat khu
vuc. Mol quan h¢ nay co thé duoc xem nhu 1a
mét yéu td then chét trong nghién ctu vé nguy
co tai bién dija chat trén bién.

Loi cam on: Cac tac gia cim on dé tai VT-
UD.03/17-20, dé tai VASTOG. 01/18-19 va
DLTE00.09/18-19 da hd tro cac diéu kién can
thiét dé hoan thanh nghién ctu nay.
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PRESENT-DAY STRESS FIELD AND RELATIVE DISPLACEMENT
TENDENCY OF THE EARTH’S CRUST IN THE HOANG SA
ARCHIPELAGO AND ADJACENT AREA
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Abstract. Present-day stress filed in the Hoang Sa archipelago and adjacent areas is determined
through the earthquake’s focal mechanism parameters that have been recorded during a time period
of more than 100 years. The geometric parameters of the faults (such as the location, strike and dip
angles as well as depth, length...) are determined by satellite-derived gravity, seismic data and
stress fields. In this study, predictive determination of the magnitude and tendency of the relative
displacement of the Earth’s crust is carried out by calculating and assessing the relationship between
the stress fields and fault’s geometric parameters. On the basis of the Earth’s crust relative
displacement, the geodynamic mechanism of the Hoang Sa archipelago and adjacent areas through
the different geological periods can be rebuilt. Magnitude and tendency of the relative displacement
of the Earth’s crust are represented by the color spectrum and the vector’s magnitude. Although the
displacement appears in the whole region, its intensities are different in particular areas that have
the faults systems with different grades.

Keywords: Hoang Sa archipelago, satellite-derived gravity, present-day stress field, earthquake’s
focal mechanism, Earth’s crust displacement.



