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TOM TAT: Bai b&o nay trinh bay ot s két qui cia viéc danh gia hén trang treot 16 ngim
bang md hinh 3D hinh thélia hinhday bién va @u tric dirt gay trén tiém luc dia Nam Trung B.
Trén md hinh 3D, &l hiéu truot |6 xuat hién doc theo son luc dia, tz0 thanh nt¥ng dii sut bdc
hep, nim ¢ cacdé sau 700 - 800 m, 1.200 - 1.300 m va 1.500 - 10 nat so khoi trurot dang
g0 doi phan b rdi rac trén cac kic thém d@6. Cac diu higu nay @ng dioc phét hén trén cac tugn
dia chin ait ngang son vadac biét rd nét trén 8 liéu Multibeam ndi day trong chuyn khio sét
nam 2013 da dé tai cip Nha nrdc KC09.11/11-15. Béngoh d6, két qui phan tich theodu trac
dit gay trén binh#s va mit cdt dia chin con cho thy, doc sron doc c6 th xudt hién cac @ mat
truot dang cung tron ma ranh gi trong 1a cacadiit gay vaday la cac I8 mat 1ép haic ranh gisi mat
bdt chinh hop. Két qua phan tich du trac duit gy twi Pé tir ciing xacdinh duoc khu wc nay kho
c6 thé xay ra kiéu truot theo k& mat duit gy, Wi vi goc @im aia cacdut gay theong lon hon géc
nghiéng @a sron dsc. Tuy nhién, s co6 mit cia hé thong duit galy pheong vubng goc i bé mit

sion doc, & lam pha v tinh lién Iét va ting nguy e truot 16 ¢ day.

Tir khéa: M6 hinh 3D, son luc dia, diu hiéu truot |6, truot |6 ngam, trret cung tron

MO DAU

Khu wuc ngoai tm luc dia Nam Trung B
(ving bén Phi Yén - Khanh Hoa),im céch
bo bién khaing 70 - 100 km (kinh tudn
10930"), chiéu sauday bén thayddi kha dot
ngot tir 300 m xwng 1.500 m. Theo cad $iéu
dija cHin, géc dc aia dia hinh mép ria tm
hién tai nam trong khang 15 - 48 (Tran Tuan
Diing, 2010). § thayddi dot ngot ciadia hinh
day bién cung Wi d6 déc aia n6 co th gay ra
hi¢n tugng tot |6 dat d& ¢ day. Bén anh

dat t6i 6 do richter, cang lamahg nguy ©
truot 16 dat trong khu wc.

Nghién aru truot 16 & khu wrc nayda duoc
thuc hién qua 24dé tai: Dé tai thr nhit cap Vién
Han lam Khoa bc va Cong ngh Viét Nam
(2009-2010)“Nghién ciu, ds bao cac nguye
truot 16 dat da doc ddi ven bin va trén tiém
luc dia Nam Trung B trén @ so phan tich cac
tai liéu dia chit va dia vit ly”, do TS. Tén
Tuan Diing - Vién Dia cHit va Dia vat ly bién
lam chi nhiém. B¢ tai nayda phan tichdanh
giddugc hién trang trurot 16 doc dii ven bén va

nhiing yéu t dia hinh, khu wc nay con phat thém Iyc dia trong khu wc nghién éu. Cac kt

trién cac i théng dut gdly kén tao tré doc kinh

qud phan tich béc dau da xacdinh duoc mot

tuyén 10930'. Bi kém ching la cac qua trinhss yéu t lién quandén truot 16 n@m vadua ra

phun trao ndita te va dong dat voi cuong do
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ngim ding nhr nhitng céinh bao ¢ hién twong
truot & trén tlm luc dia Nam Trung B. Thi
hai 1adé tai Khoa ke va Céng ngh doc lap
cap Nha mréc (2007-2010)*Nghién aiu danh
gia do nguy hém aia dong ddt va song thn ¢
ven bén va hii dio Vit Nam vadé xuit cac
gigi phap phong tranh, gm nke hgu qui”, do
GS. Bui Céng Q& lam chi nhigm. Dé tai nay
da tién hanh nghiéniu ciu tric kén tao - dia
dong hrc trén khu wc Bién Bong va lan gn,

xac dinh duoc cac vung phat sinéong dat va
cac vung ngon co6 kh _nang gaydong dat song
than Noi dung @ia bé tai nayda dé cap dén
van dé truot 16 ngim va phan tich 6t s5 dic
trung trong séngdia chin lién quandén trrot
|6 ngim. Tuy nhién, cac & qua nghién du &
day mbi chi dirng ki & viéc xacdinh cac biu
hién trrot 16 trén ndt SO mat cit dia cHin.

Trong khi d6, nghién ¢u truot lo ngim
trén tré giéi da duoc quan tamit nhiéu thap
nién @a thé ky truéc. Cac nghiénte da ch ro
nguyén nhan gay radm twong tnrot 16 va i
quan 1§, tacdong qua i cta no Wi cac hat

dong dong dat ndi kra va song tin [1-4].
Ngoai ra, not s nghién &u khac con chOang,
sy dich chuyn aia nh,rng dut gay ngoa| kb
haic truot 16 ngim ding c6 tie 1a ngLﬁn gay ra
séng thn [5, 6]. Gin day, cac Iét qua_nghién
ciru cia [7, 8] con choang ap st 16 rong cao
va dong dat manh co ti¢ ciing la ngén kich
hoat gay tuot 16. Cac Kt qua nghién au trén
dadinh hrong dugc pham vi phan d, dién tich
va thé tich aia cac kibi truot bang viéc phan
tich cac tai Bu do sau bi am day bin
(Multibeam, Echo sounder), Sonar quebm
dia chin phin xa .. lam © s cho vic dr
doan cac ang tai bén tiém rang lién quan.

Tiép theo, trong nghiénie nay, chdng toi
St dung © hop cac ngan tai ligu Multibeam va
dia chan phin xa dé phan tichdanh gia hin
trang tnrot | ngam lam @ so viéc du doan tai
bién truot ¢ tiém niang trén tkkm luc dia Nam
Trung BS.

CO SO TAl LI EU VA PHUONG PHAP
LUAN

Hién twong turot 16 ngaim xay ra prﬁ bién
trén nhing sron dia hinh c6dé doc nhit dinh
ca ¢ trén hc dia va dii bién. Nguyén nhan
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gay ra hén tuong truot |6 nay co th 1 do dch
chuyén kién tao, dong dét, nai lra hay tmot
trong luc cia nhing khbi dat, da c6 thanh p}n
vat chat khongdong nkit ... Ranh grl gitta cac
khéi truot co th; la b mat dat gay, khe nt,
mat l6p haic be mat vo phong hda. Nimng
khéi truot 1o thu:orng cO kich tlréc khac
nhau, tay thgc vao frng nguyén nhan tac
dong dén chung.

Co sotailigu

Dé thuc hién nghién au nay, cac ngin tai
liéu ar dung goHm:

Cac tuygn dia cHin phin xa minh gii:
trong bao caalé tai Khoa hc va Cong ngh
doc lap cip Nha nréc (2007-2010): Nghlen
cuu danh g|ado nguy hém aia déng dat va
song thin log vung ven kin va hii ddo Viét Nam
vade xuat cac giii phap phong tranh gm nte
hdu qui” doBui Cong Q4 la chi nhiém.

S5 liéu do sau Multibeamdugc thu thp
boi hé théng do da tia SeaBeam 3030arg trén
tau HQ 885 aa boanbo dac bién & hai db va
Nghién bién (Poan 6 Hi quan) trong
chuyén khio sat mm 2013 @a & tai
KC09.11/11-15"Nghién_czu, ainh bao nguy
Co truot |6 ngam trén tm luc dia Nam Trung
bg” do TS. Tén Tuin Diing lam ctii nhiém.

Phwong phap

Trong nghién 6u nay, nét t& hop céc
pheong phaptuec ar dung:

Phrong phap xay @ng va phan tich mo
hinh $ 3D hinh thai u tracdja hinhday bén;

Minh giai tai liéu Multibeam;
Phrong phéap tich ép GIS.

Ngoai ra, trong nghiénaci con & dung cac
tiéu chi phan tich Bn twong trot I trén cac
bang dia cHin trongde tai Khoa hyc va Coéng
nghé doc lap @p Nha mréc BDTBL 2007G/45
(Bui Cong Qu va nnk, 2010).

1) Ton tai hién tugng cac ranh @i phan
xa bi cat cut mot cachdot ngot;

2) Ton tai cac tuong song Bn don khong
quy luat dang chaosticva cac nit phin xa bi
udn rép bien dang lién quan ¥i khoi dat da ki
truot |6 dap Vo,
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3) Ton ti cac niit ranh goi dbc, wi goc
d trén vai chc do lién quanden dia hinh son
déc caaday bén ;

4) Ton tai cac diu hiéu tru:ong song phn
anh & c6 mit cua cacdut gay kién tao va cac
mat truot;

5) Ton tai cac diu hieu bat chinh hyp dia
chin phin anh céac kéi truot 16 nim khong
chinh hyp (khdng song song) trén cac thamt t
tram tich satay bén.

HIEN TRANG TRUQT LO TREN THEM
LUC PIA NAM TRUNG B Q

DAu hiéu trwet 1¢ trén mé hinh $ dia hinh
3D

DAu hiéu truot 16 trong khu we nghién éu

|& ngim duogc thé hién |& nhing kic thim hep,
& cac do sau khang 7000 800 m, 1.2000
1.300 m va 1.50@ 1.700 m, kha ting va ft
r6 rang (inh 1 va hinh 2 Theo plrong Tay
Bic - bong Nam, du hiéu truot 16 khong
nhiéu nhr phuong trén nleng ding At dé nhan
thiy o hinh 1a Céac du hiéu truot 16 theo hai
phuong nay c6 th bi anh hrong byi hoat dong
kién tao cia hg thong dat gdy phrong kinh
tuyén 109 vadut gay phrong Tay Bic - Pong
Nam. Bén enh nhing diu hiéu sit bic mang
tinh k& théng do técd@ng aia cac hat dong
kién tao, trén son va chan dc luc dia con phat
hién thay th:ng khbi trugt dang go doi lon,
nho nam rai rac. Day c6 tie [ nHing khbi truot
trong luc trén cac & mat |6p haic bd mat bat
chinh hyp cia cac kibi d& khéngddng nhit.

the hién rd theo hai plrong chinh trén mé hinh Khéi nhé 6n nkﬁt quan satiugc trong khu wc
nghién &u ném ¢ khaing ba do 109,83 -
12,38.

s6 3D, d6 la: phrong & kinh tugn va phrong
Tay Bic - béng Nam, i khaing Vi d6 11° dén
14°. Theo plrong & kinh tugn, diu hiéu truot

Hinh 1. Biéu hién truot lo n%m trén tm luc dia Nam Trung B trong cac khang foa do:

a)11,5-12va 109,4 - 110

b) 12 - 12,8va 109,4 - 110%c) 13 - 13,8va 109,4 - 1102

d) 13,5 - 14va 109,4 - 1102

DAu hiéu truot |6 & hinh 1duoc thé hién rit rd trén cac rit cit dia hinhé hinh 2
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DAu hiéu trwot 16 trén tai li éu Multibeam

M0 hinh $ 3D dia hinhday bién va not s
mat cit dia hinh dc theo son luc dia Nam
Trung Bo da thé hién rt ré cac du hiéu truot
l6 & day. Ngoai ra, cacal hiéu nay condugc
phat hén thiy trén tai [Bu Multibeam trong
chuyén khao sat am 2013 da dé tai
KC09.11/11-15. Kt qua phan tich ot |& trén
ngwn tai liéu nay, trong pim vi tr toa do
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Hinh 2. So d6 vi tri tuyén mit cit va cac nit cit dia hinh

10947,62 - 11°26,81' dén 11007,52' -
11°43,94' fiinh 33 cho thiy, b& mit day. bién bi

phan d manh n8 boi cac kibi c6 mau &c khac
nhau. Ngn cach gia cac chdng la riimg dii

mau kep nhat hon thé hién tach gian @a dia
hinhday. Mau 4c cia cac klﬁl thaydol te Tay
sangDong va tr Tay Namdén Dong ﬁc phin
anh xu té truot sut caa cac kidi nay. Diu hiéu
truot sut nayduoc thiy ré trén nit cit dia hinh
& hinh 3b

(b)

\ .

20 25 30 km 35

Hinh 3. Hinh anh cac kidi truot trén & mit dia hinhday bién trong plam vi toado 10947,62" -
11°26,81' va 11t7,52' - 1843,94'dugc minh gii tir tai lisu Multibeam
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Hinh 4. Hinhanh 3D k& mat day bién thé hién ré cac kidi truot sut di chuyén theo lwong tr Tay
sangbong va TNDB trén tai léu Multibeam trong pdm vi toad) ¢ hinh 3a

DAu hiéu trwot 16 trén bing dia chin mit cit dia chin (Bui Céng Qé va nnk, 2010)
PP N S y en . duocthé hien o hinh 5
Két qua minh gai dau hiéu truot |6 trén cac
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Hinh 5. Dau hi¢u truot 16 trén cac it cit dia ctin tuyén VOR-93-102, VOR-93-103, VOR-93-
104, VOR-93-105, 83-61, VOR-93-112 (Bli CongéQa nnk, 2010)
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Két qua minh gii dau hiéu truot |6 trén cac  hinh 5 duoc dung trong khong gian 3Db
mat cit dia chin phin xa ¢ hinh 5cho thy, hinh § tr mét cheong trinhdugc cac tac gi
hién twong tirot 16 xuat hign trén fau hét cac  viet bang ngdn ng lap trinh VB6 va nit 6
mét cat nay, @c theo son luc dia Nam Trung Module phu trg khac kem theo.

B6. Hinhanh aia cac tugn mat cat dia chin &

Hinh 6. Vi tri tuyén mat cit dia cHin trénhinh 5dwoc thiét 1ap trong khong gian 3D

Sau khi cac it cit dia chin duoc thiét 1ap  cac nit cit khac am riéng bét, viec mo pling
trong khong gian 3D, ranh @iday aia khoi  day aia khoi truot duoc ticn hanh theo cacek
trugt duogc ket noi va theé hign ¢ hinh 8a Do qua phan tich trongd¢ tai DTPL 2007G/45
nguwn tai ligu chra dugc cip nhit day du, nén (Bui Cong Qe va nnk, 2010). Ngoai raygon
chdng t6i chhmd phong hinh dngday aia khoi  tai cia ke thong cacdat gay phrong vudng goc
truot trong khong gian 3D theo fihg tai ligu  véi khoi truot doc sron doc dugc mo plong tir
hi¢n c6. Cling han, trong plam vi cac tugn tr  tuyen dia chin VOR-93-301 [iinh 7), co tie
VOR-93-102den VOR-93-106, du hi¢u tragt  lam pha & lién kit va chia nb cac kli, lam
|6 xuat hi¢n lién tic ¢ cac nat cat dia chin nén  ting nguy © truot cia sron (hinh 8.
khoi truot dugc két noi doc toan tugn. Con hi
] i A B A /! Ty [/
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Hinh 7. M3t cit dia cHin VOR-93-301 dc thém luc dia Nam Trung B
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Hinh 8. Hinhanh 3D k& mat day khdi truot dwoc minh gii tir hinh 6 va hinh 7

DU POAN TIEM NANG TRUQT LG suon, ching toi gi thiét réng trén B mat swon
TREN THEM L UC PIA NAM TRUNG B Q  lucdia Nam Trung B co tte xay ra hién twong
truot 16 theo kéu truot cung tron ma ranh i
2‘; g?;r? tiem nang truet & dya vao tai ligu phia trén ¢a khbi 1a cacdut gay va ranh @i
day aia khbi co the 1a cac nat lop haic bé miat
Céan ar vao diu higu truong séng trén cac bat chinh hyp (hinh 9.
mit cit dia cHin phan xa cung \6i d6 déc aia

Hinh 9. M6 phong kiéu truot cung tron trén bdbmat sron doc
cia tuyén mit cit dia chin VOR-93-106

Ranh g(yl day aia khbi truot lo tiém ning va duoc thé hién trong khéng gian 3D nh
dugc két ndi tuong tr cac mat cit tronghinh 8  hinh 10
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Hinh 10. M6 phong khbi truot tiém ning trong khéng gian 3D

Panh gia tiém niang trwot |6 dwa vao du
trac dat gay

Dya vao s d6 ciu tracduat gy twi Bé Tu
khu wrc thém luc dia Nam Trung B (du:oc
tong hop tir cAcdé tai nghién Gu két hop giira
Vién Dja cHit bia vat ly bién (dé tai
KC09.11/11-15), &n Dau khi Viét Nam va tr
cac ngwn khac hinh 113, chung t6i mo pbng
hinh thai va phong phét trén cia ching trong
khoéng gian 3Df{inh 115).

Két qua phan tich ot |6 trén cAc &u tric
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duat gay nay cho ty, trong khu wc aron luc
dia Nam Trung B kho co the  xay ra kiéu truot
|6 theo 18 mat dut gdy vi cac B mat dut gay
thuong c6 goéc dc 16n hon goc nghiéng i@
swon (hinh 11h. Co clﬁng, ¢ day ch xay ra
hién twong tnrot sut theo cac & mat nay Tuy
nhién, & ton ti cua cacdat gdy co plong
vuong gobc i kho| truot doc theo son dugc
md phong tir tuyén dia chin VOR-93-301 c6
thé l1am pha & lién két va chia nid khdi nay
lam tang nguy © truot I6 (hinh 119.

(b)

———— r'_..,...--———.=<——:t—-

/ (c)

/5“’

Hinh 11. So d6 vi tri dut gay trongbé Tt (a) va hinhinh 3D a@ia né trong khu we (b), (c)
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MOQT SO KET LU AN

thiy, diu hiéu treot 16 xudt hién & nhiéu noi
trén & mat suon djc ngoai thm hic dia.

Trén m6 hinh & 3D dja hinhday bén va
cac mit cit dja cHin phin xa, diu hiéu treot 16
xuit hién tao thanh cac 4r thém hep, chay doc
suon doc & cac khdng d6 sau 700001 800 m,
1.200001.300 m va 1.50011.700 m mée. Cac
dau hiéu truot 16 sut bac dang tuyén nay co th
xay ra do hat dong kién tao aia ke thong dut
gay kinh tugn 109 va caadut gay phn:orng Tay
Bic - béng Nam. Quéa trinh wot 16 co khi
nang Xay ra cao, viv day On tai nhu:ng dut gay
c6 phrong A W tuyen vuong goc & khéi
truot, lam pha & lién kKt va chia nb khéi, dan
dén lam ting nguy © gay tuot.

Trén tai léu Multibeam, du hiéu truot 1o
dugc thé hién ré i sy phan d mau dc gita
cac kidi dia hinh theaid sauday bén. Ranh
gi¢i gifra cac kii 1a cac di mau fep r6 rang,
thé hién cac khe tach glanuﬁhaydol gradient
mau @ia cac kibi theodd sauday bién, thé hién
Xu heéng dch chuﬁn aia cac kii truot sut tur
phia Tay Nanién Bong Bic.

Két qui nghién @u con cho thy, cac kidi
trugt 6 the xay ra trén cac dmat lop, b mat
bat chinh |"[Yp va Xy ra kiéu truot cung. Trong
khu wc nay at kho co th xay ra kiéu truot
theo & mat dat gay @nh sron vi géc dc cia
cacduat gay thmng I6n hon géc nghiéngia b
mat sron, co claing & day ch xay ra hén tugng
truot sut trén son theo cac dmit dut gay.

Véi két qua bandau, nghién @u da pHin
naodua raduoc birc tranh éng thé vé nguy @
truot 16 n@m trén ttm luc dia Nam Trung B.
Tuy nhién,dé co duoc két qua danh gladmh
luong va chinh xac dn, nghién au cn phii
phan tich thém céac #ncit dia crﬁn néng phan
gidi cao¢ ty I¢ I6n hon va ndt 6 tai ligu dia
chit vadia vat ly khéac .

Loi cam on: Cac tAc gi cam on Dé tai
KC09.11/11-15d4 K tro cac didu kién cin
thiét dé hoan thanh nghiénra nay.
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ASSESSING SUBMARINE LANDSLIDE STATUS BY USING SEABE
TOPOGRAPHY 3D MODEL AND FAULT STRUCTURE ON SOUTH
CENTRAL VIETNAM'S CONTINENTAL SHELF

Phi Truong Thanh, Tran Tuan Dung
Institute of Marine Geology and Geophysics-VAST

ABSTRACT: This paper presents some results of assessingasirteaandslide status by using
seabed topography 3D model and fault structure outts Central Vietnam’s continental shelf. On
the 3D model, landslide evidences occur as narrod/ straight steps along continental slope at the
depths of 700 - 800 m, 1,200 - 1,300 m and 1,30@00 m; some landside blocks occur as different
dome forms on the middle slope and slope foot.ldindslide evidences are also identified on the
perpendicular seismic profile to slope surface drid especially clear in the new-multibeam data
of marine survey in 2013 of national project KCO911-15. Besides, the results of analyzing
structural map of fault and reflected seismic gesfialso show that, circular failure modes can
occur along the continental slope in study. Thenoauy of failure blocks can be fault on the crest
of slope and unconformable surfaces. The diffeamatytical results from the fault structure map
in Quaternary also show that it is hard for plarséidre mode on the fault surfaces to occur in this
area, because the dip angle of fault is alway$i@ighan slope angle. However, the occurrence of
perpendicular faults to slope surface can brealpsisurface and increasingly cause submarine
landslide in this area.

Keywords: 3D model, continental slope, lanslide evidencednwarine landslide, circular
failure.
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