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TRUONG O'NG suAT KIEN TAO v A cAc CHUYEN DONG HI~N DA.I 

TRONG vo TRAI DAT KHU vvc BIEN DONG 

NGUYEN vAN LlfONG (I)' BiJI CONG QUE (2), NGUYEN vAN DlJONG (2) 

Tom tat: Trong bai b6o nay, cac dac die'm nla truO'ng f,tng sucft kie/1 tao va ccic chuye'n 

d(mg hien dr;zi trong vo Trai ddt khu v~rc Bie'n Dong da dtrQ'c nghien cU'u tren co so phdn tich so' 

lieu co cd'u chdn tieu nia 25 tr¢n dong ddt w'ra va manh da xdy ra trong khu vLfc . Ket qud cho 

thd:y, fn((Jn g U"ng Suci't kie/1 taO Cl-ta khu W(C ngftien cL(U phdn di khci pfu(c tap VOi true (rng sudt 

min thay d6i fir su dinh huang a vi tuye/1 trong VLtng Dong Bac Bie'n Dong, de/1 a kinh tuye/1 
trong VLtng ddo Hdi Nam va TB-DN trong cac vtlng con lai. Trong tntO'ng ltng sud't kie/1 tao 
nhtr vgy, hdu het cac d(rt gdy a vi tuye/1 va a kinh tuye/1 dt(Q'C dgc tnrng boi cac chuye'n d¢ng 
hien dai dang tn(Q't b!ing trai va phdi - tach thugn , trong khi d(a gdy Nam Hdi Nam Ia trw;tt 

b!ing trai-tach thugn. Ngoai ra, cac chuye'n d¢ng hi¢n dr;zi dr;zng cham nghich va tach thudn 

cfing di£Q'C phat hi¢11 trong cac h¢ d(a gdy a kinh tuyf'n va a vi tuye/1 thu f!c trfing SQU trung tam 

Bie'n Dong va h¢ bOn triing Dong B&c Bie'n Dong. 

I. MO DAU 

D¢ng dat gay song than thuemg bat nguon tU: cac chuy~n d¢ng d~c trung trong vo 

Tnii dat [8]. Do la cac chuyen d¢ng cham nghich (thrust dip-slip faulting) ho~c tach thu~n 

(normal dip-slip faulting). Cac chuyen d¢ng khcic nhu truqt bang (strike-slip faulting) ho~c 
d<:tng hon hQ'p v6i thanh phan truQ't cham (dip-slip component) nho deu khong co kha nang 
tn,rc tiep gay song than. Vl v~y, vi~c nghien cuu truemg ung suat va cac chuy~n d¢ng hi~n 
d<:ti trong vo Tnii dat nham phat hi~n nhfrng d<:tng chuy~n d¢ng co khii nang gay song than 
du6i day bi~n co m<)t y nghia then chat, t<:tO CCi sa khoa h9C cho nMn di~n va phan dinh cac 
vung nguon song than va danh gia d¢ nguy hi~m cua chung. 

Trong bai bcio nay' truemg Ung suat kien 1<:tO va cac chuy~n d¢ng hi~n d;:ti trong cac h~ 
dffi gay 16n CUa khu Vl:fC nghien CUU dUQ'C phan tfch chu yeu theo tai li~U d<)ng dat, CCi cau chan 
tieu d<)ng dat va cau true kien t<:tO. Cac ket qua trlnh bay a day co th~ xem la CCi sa bu6c dau rat 
quan tr9ng trong vi~c danh gia cac dieu ki~n phat sinh song than tren Bi~n Dong. 
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II. D!C DIEM KIEN T A.O KHU Vl)'C BIEN DONG. 

Bi~n Dong la m<)t trong nhfrng bi~n rla phia Tay Th<ii Blnh Duang, nai h<?i W cua 3 

mang th~ch quy~n: Au-A a Tay Bac, An-Uc a phia Nam va Thai Blnh Duang a phia Dong. 

Sl;l' va ch~m gifra h,IC dta an D<? v6'i mang Au-A dQC theo day Himalaya gay nen Sl;l' bien 

d~ng va pha huy vo Tnii dat phia Dong blnh nguyen Tibet, t~o thanh khoi tang ho~t d(>ng, 

dtch chuy~n huang Dong, Dong Nam v6'i toe d(> va huang phan dt phtl'c t~p. Oic chuy~n 

d<)ng phan dt nay la nguyen nhan cila cac pha huy kien t~o bi~u hi~n du6'i d~ng cac qua 

trlnh d<)ng dat, nui lua, hlnh thanh . cac trung, cac dta hao v6'i guy mo va SJ! dtnh huang 

khac nhau [1, 10, 12]. 

Nhu·ng cau true chinh khong che khung dnh dta d<)ng lJ!c Bifn Dong bao gom: d6'i 

rifta tach gian t~o dta hao d~ng bac tren them lt,tc dta Nam Trung Quoc; dol truqt: bang­

tach gian them lt,IC dta Vi~t Nam; Trung sau Trung tam Bi~n Dong v6'i VO D~i duang; cac 

khoi troi truqt: vo lt,Ic dta thoai hoa Hoang Sa-Maclesfiel va Truong Sa-Reed Bank; cac d6'i 

h<)i tt,I-nen ep Tay Philippines va Palawan-Kalimantan. M<)t so d~c difm cua cac dan vt cau 

true nay c6 th~ duqc tom t~t nhu du6'i day [12]. 

D6'i ri(to' tach gian tao dia lu1o dang bac them luc dia Nam Trung Qu6c d~c trung 

bai cac cau true dta hii.o va cac khoi nang xen ke. Cac trung tach gian rla lt,IC dta phuang 

DB-TN phat tri~n d9c theo cac h~ dti't giiy cling phuang v6'i m6ng bt chia cat bai h~ thong 

dill giiy TB-DN, hlnh thii.nh nen cac vung St,It lun dta hao va cac khoi nang dta luy. 

- Trung Ci'ra song Chau Giang phuang DB-TN duqc hlnh thanh bai qua trlnh tach 

gian rla lt,IC dta, bao gom he h~ thong CaC bon trung thanh phan, guy mo l6'n, phan each VOi 

l1,1c dta Nam Trung Hoa va khoi Hai Nam bai khoi nang Wanshan, v6'i trung Shoanfeng bai 

khoi nang Dongsha. Trung Ci'ra song Chau Giang bt chia cat bai cac h~ thong dti't giiy DB­

TN, a Vl tuyen va TB-DN, trong d6 cac dut giiy DB-TN, a Vl tuyen chiem uu the 6 phan 

dong Bac, trong khi cac dut giiy TB-DN ph6 bien han trong pMn Tay Nam. 

- Trung Dong Nam Hai Nam bao gom h~ bon trung nam ve phia Nam dao Hai Nam, 

phan each ve phia Tay v6'i trung Song Hong qua d!a luy TriTon phuang a kinh tuyen, ve 

phia Bac v6'i khoi Hai Nam quaM dut gay DB-TN cat qua rla lt,Ic dta Nam Hai Nam va ve 

phia Nam v6'i khoi Hoang Sa- Maclesfield quaM dut gay phuang DB-TN va a Vl tuyen. 

Cac h~ thong dul giiy a day phat tri~n theo huang DB-TN ho~c a Vl tuyen a phan dong Bac, 

chuy~n sang huang a kinh tuyen a phia Tay. 

Doi trtrcrt bang-tach gitin -them luc dia Viet Nam bao gom cac trung Song Hong, 

Quang Ngai, Phu Khanh, Nam Con San, Tu Chinh-Vung May, Natuna, Ma Lai-Th6 Chu 

va Pattani. Cac trung nay chu yeu duqc hlnh thanh trong Kainozoi va lien quan m~t thiet 

v6'i d~c difm dta d<)ng ll,l'c cua cac h~ dut gay Song Hong va Tay Bifn Dong. 

46 



- Triing Song Hong bao gom h~ cac bon triing phuong TB-DN 0 phia Bac va phucmg 

a kinh tuyen 0 phia Nam. Triing bi chia cat b0i cac h~ thong dill g<iy TB-DN va DB-TN, 

trong d6 dill gciy Song Hong, bM nguon tu sau trong h,rc dia, phat tri~n qua triing Song 

Hong v6'i duong phuong thay d6i tu TB·DN 0 phia Bik, a kinh tuyen 0 phia Nam. Cac du't 

gay DB-TN tu h;1c dia Trung Quoc, phat tri~n qua vinh Bac B(> t<;ti phan Tay Bac cua trilng 
Song Hong. 

- Dia hao Quang Ngai phuang a kinh tuyen, keo dai tu ban dao Son Tra den Quy 

Nhon, tiep giap d6'i nang Da Nang 0 phia Tay va dia luy Tri Ton 0 phia dong. Trong phan 

phia Nam cua dia hao, cac ho<;1t d(>ng nui lua Pliocene-D~ Tu duqc phat hi~n kha ph6 bien. 

- Triing Phu Khanh phuang a kinh tuyen, bao gom m(>t so triing nho phat tri~n tiep 
theo triing Song Hong. Cac dut gciy a kinh tuyen thu(>c d<;1ng truqt bang- tach thu~n, doi noi 

bi phan cat b0i cac dut gay TB-DN. 

- Trilng Nam Con San quy mo 16n, ve Tay Bac tiep giap v6'i trung Cuu Long qua 

khoi nang Nam Con San , ve phia Tay v6'i d6'i nang Co R<;it va ve phia Nam v6'i d6'i nang 

Natuna. H~ dut gciy Tay Bi~n Dong phat tri~n m<;1nh trong phan phia Dong cua trung. 

Khoz Hoang Sa c6 cau true vo l~c dia thoai hoa, bao gom cac di~n tich thu(>c quan 

dao Hoang Sa va bai ngam Maclesfield, tiep giap v~ phia Tay v6'i h~ dut gay Tay Bi~n 

Dong, ve phia Bac v6'i triing Dong Nam Hai Nam va ve phia Nam v6'i triing sau trung tam 

Bi~n Dong qua h~ dut gay BB-TN doc huang Dong Nam [12]. Cac ho<;tt d(>ng tach gian vo 

Trai dat trong Kainozoi da t<;to nen m(>t lo<;tt cac cau true d<;tng dia hao-dta luy phuang DB­

TN va A Vl tuyen nhu triing Tri Ton, nang Tay Hoang Sa, triing Qiongdongnan .. .. Cac cau 

true nang Tay Hoang Sa, nang Trung Tam va nang phia Dong d6ng vai tro xuong song cua 

vi l~c dta nay. 

Trang sdu trung tam Biln Dong tiep giap ve phia Dong v6'i khoi dao Luzon qua d6'i 

hut chlm Manila, ve phia Bac v6'i them l~c dia Nam Trung Quoc va quan dao Hoang Sa, 

voi quan dao Truong Sa a phia Nam va h~ dill g<iy Tay Bi~n Dong 0 phfa Tay. Trilng sau 

trung tam Bi~n Dong c6 ki~u vo D<;ii duong va bao gom 3 ph~ bon triing: Ph~ bon triing 

Tay Bac, ph~ bon triing phia Dong va ph~ bon triing Tay Nam [12]. Cac ph~ bon triing nay 
hlnh thanh b0i cac pha tach gian day bi~n ke tiep nhau, xay ra trong khoang thai gian 32-

15 tri~u nam each ngay nay. Tr~c tach gian trong cac ph~ bon triing Tay Bac va phia Dong 

CO phuang a Vl tuyen, VUOng g6c VOi cac dUt gay chuy~n d<;tng a kinh tuyen Va phan bo tlr 

khoang kinh tuyen l15°E ve phia Dong. Ph~ bon triing Tay Nam c6 d<;tng chii' V, thu h~p 

ki~u b~c thang ve Tay Nam, lien quan t6'i tr~c tach gian DB-TN va cac dill g<iy chuy~n 
d<;tng TB-DN. Ph~ bon triing nay phan each v6'i cac khoi Hoang Sa va Tru0ng Sa b0i cac 

dili giiy thu~n DB-TN, doc v~ trung tam bon triing va bi phan cat b6i cac dili gay chuy~n 

d<;tngTB-DN. 
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Klufi Truong Sa la m()t kien true vo h,1c dia thoai hoa, phfa Bac tiep giap v6i trung 

sau trung tam Bi~n Dong, Dong Bac kh6p noi v6i khoi Reed Bank thong qua trilng d!~ hao 

phuong kinh tuyen Binh Nguyen-Suoi Ng9c, Tay Nam kh6p noi v6i khoi Sarawak qua lie 
thong dut gay TB-DN va phia Dong Nam tiep giap v6i mang nu6c sau Palawan thon~ qu~ 
d6i nang rla DB-TN Hoa Lau-Tham Hi~m . Khoi Truong Sa duQc cau true boi cac trung 

Kainozoi v6i quy mo khac nhau, dUQC ngan each b6i cac d6i nang tuong doi va cac d6i 

nang rla. D6 la cac trilng San Ca phuong kinh tuyen, bi khong che b6i cac dut gily phuang 

kinh 114° 6 phia Tay va 116" 6 phia I)ong; trilng Tien Lfr phfa Nam trilng Son Ca v6i ranh 

gi6i gifra chung la kien true nang Phan Vinh; Trung Con Tay phuong DB---r:N, kf sat phi~ 

Dong Bac dao Truong Sa l6n va tiep giap ve Tay Bac v6i kien true nang rla Da Lat-Chfr 

Th~p ... [1, 10]. 

111. TRVONG ONG suAT KIEN TA-O v A cAc CHUYEN DONG 

HI~N DA.I TRONG VO TRA.I DAT 

1. M()t so khai ni~m ban dau 

Khi su dt,mg nguon d¢ng dat lo<;ti ngilu h,rc kep (Double-couple sourse model), cac 

mo hlnh co cau chan tieu dUQC th~ hi~n qua 7 thong so d¢ng h,rc: Ba ung suat co ban: nen 

(P), gian (T) va trung gian, (N), hai bf m<ftt ung suat tiep tuyen qrc d<;ti (NP1va NP 2) va hai 

vee to d!ch chuy~n th~ hi~n b6i cac g6c dich chuy~n (\}1 1, qJ 2) . Tren lu6i chieu Wulfa, v! trf 

CaC trt,IC Ung suat CO' ban va CaC vee to dich chuy~n dU'QC XclC dtnh bOi m(}t di~m tuang Ung 

v6i cac tham so g6c la phuong vi Az, 0~ Az~ 360°, tinh tu phuong Bac (khi Az =0) thu~n 

chieu kim dong ho va g6c doc 8, 0~ 8 ~ 90", tfnh tu chu vi lu6i (khi 8=0) t6i tam lu6i 

(8=90") . Cac m<ftt phing ung suat tiep tuyen Cl;(C d<;ti, NPI,2 duqc th~ hi~n boi cac cung tron 

16n cat chu vi lu6i t<;ti phuang vi Az = Az 1, 2 va c6 dinh ~ach chu vi lu6i m¢t kho<'mg each 

g6c 81, 2• Dl;(a vao Sl;f d!nh hu6ng va tuong quan gifra cac thong so d()ng ll;(c, nguoi ta phan 

bi~t 3 d<.mg mo hlnh co cau chan tieu d()ng dat d~c trung cho 3 ki~u chuy~n d¢ng d~c trung 

2gifra cac khoi tang . Oic mo hlnh CO' cau chan tieu CO' biin d<;mg truQt bang, cham nghich 

va tach thu~n dU'QC th~ hi~n trong hlnh 1 va mota chi tiet trong cac tai li~u (3, 5, 8] . 
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Hinh 1: Oic ki~u dtch chuy~n dta chan va co cau chan tieu co ban: 
Truqt bang (a, a') , cham nghtch (b, b') va tach thu~n (c, c' ) 



Trong thl;l'c te, philn 16'n de ca cau chan tieu d6u thu<)c d<.mg h6n hqp chua dong thai 

ca thanh phan truqt b?mg bin th~mh phan truqt cham, rna d¢ 16'n cua chung c6 th~ duqc 

danh gia d t,ra vao g6c truqt '+' 1 '2: 

D,= D0 sino 1 ,2 .sin \(.1 1,2 

Trong d6, D0 Ia d¢ Ion vee ta dich chuy~n t~i chan tieu . Drs' Drc va Dz Ia de thanh 
pMn dich chuy~n truqt bang, truqt cham va theo phuang th~ng dung [8]. Trong cong trlnh 
nay, d~ phan Io~i cac ca d{u chan tieu d~ng hon hqp, de tac gia dua ra m¢t so tieu chu~n 
mang tinh quy uoc nhu sau: 

- Ca cau chan tieu d~ng truqt bang-nen ep (truqt bang chua thanh pMn cham nghich), 

tuang ung voi truO'ng hqp ll'ng suat nen va gian gan nam ngang, ung suat trung gian d¢ doc Ian: 

Op <Or, ON~ 60-70", 0 ~ \jl 1 < 45° ho~c 135°< \jl1 ~ 180". Khi d6 Drs> Drc· 

- Co cau chan tieu thu¢c d~ng truqt bang-tach thu~n, khi ll'ng suat nen va gian gan 

nam ngang, ung suat trung gian d¢ doc lOn, Or < Op, ON ~ 60-70° va 0 ~ '+'1 > -45" ho~c -

180° ~ \jl 1 < -135". Khi d6 Drs> Drc· 

- Ca cau chan tieu d~ng cham nghich-truqt bang, tuang ung voi truO'ng hqp ung suat 

nen va trung gian giln nam ngang, ung suat gian d¢ doc l6n: Op,N < 30", 8r ~ 60-70", 4SO ~ 

'+' 1 ~ 135". Khi d6 Drs < Drc· Truong hqp d~c bi¢t, khi 70" ~ '+' 1 ~ 11 0", ca cau chan tieu c6 
th~ xem Ia thu¢c d~ng cham nghich (Drs c6 d¢ lOn khong dang k~). 

- Ca cau chan tieu d~ng tach thu~n-truqt bang tuang ung voi truO'ng hqp khi cac ung 

suat gian va ti'ng suat trung gian gan nam ngang, ti'ng suat nen d¢ doc lon: Or,N < 30", Or 2 

60-70° va -135" ~ '+' 1 ~ -4SO, d~c bi¢t khi -11 0" ~ '+' 1 ~ - 70", ca cau chari tieu c6 th~ duqc 

xem Ia thu<)c d<;mg tach thu~n. 

Trong de quy uac tren, de chuy~n d<)ng dia chan t~i chan tieu duqc xem nhu xay 
ra trong b~ m~t NP1 (la m¢t trong hai be m~t ung suat tiep tuyen ct,rc d~i c6 duO'ng phuang 

(th~ hi~n qua Az1) va g6c doc 81 gan trl.mg voi duO'ng phuang va huang doc cua h~/ho~c 

do~n dti't g~y nghien cuu. 

2. Tnr<mg ung suat kien t~o va cac chuy~n d()ng hi~n d~i trong vo Trai dat 

D~ lam sang to khung canh dia d<)ng ll;l'C vo Trai dat khu Vl;l'C Bi~n Dong, cac phan 
tfch chi tiet v~ truong ung suat uu the va de chuy~n d¢ng hi¢n d~i trong cac h¢ dti't g~y se 
duqc tht;t'c hi¢n rieng bi¢t cho tung vung va doi voi tung h¢ dti't g~y. 

- Bdc vinh Bdc b6. 
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Tu 1900 den nay a B~c vinh B~c b¢ da xay ra tren 30 tr~n d(>ng dat vai Magnitude 

M s; 6.8, d¢ sau chan tieu Hs; 15-30km [6], trong so nay da xac dinh duqc ca cau chan tieu 

d¢ng dat cua 5 d¢ng dat vua va m~nh nhu duqc chi ra trong bang 1. Cac mo hlnh co cau 
chan tieu d(>ng dat nay tuang tlf nhau va phu hqp vai m(>t truang ung suat kien t~o trung 

blnh d~ng truqt bang-tach thu~n vai cac ung suat nen va gian gan nam ngang theo cac 

phuang TB-DN va DB-TN: Pra(AZra=136° ± 7°, Ora= 23° ± 1° ), Tra (A~a=50° ± 1°, Ora= 

13° ± 10°) . Trang truemg ung suat kien t~o nhu v~y, tat ca cac dm gay c6 g6c doc 16'n, dinh 

huang a VI tuyen, gan vai be m~t NP,ra cua truang ung suat trung blnh (A~a= 273° ±5°, 

8ra = 69° ± 3°, \}' rs= -166° ± 7° ) cteu ho~t d(>ng truqt bang phiii. Cac dm gfry lien hqp vai 

chung, gan vai be m~t NP2Ts (A~8= 182° ± 7°, Ors = 74° ±5°, \}irs= -20° ±5°) ho~t d(>ng 
truqt bang trai (phuang phap xac dinh truang ung suat trung blnh theo so li~u ca cau chan 
tieu d¢ng dat, dugc trlnh bay chi tiet trong tai li~u [9]. 

Bang 1. So li~u ca cau chan tieu d(>ng dat m~nh khu VlfC vinh Bac b¢ va Ian c~n 

To~ d(l H NPI NP2 
p T B 

D(lng dat 
1T 

'I'" Az0

2 82° 'I'" cpo(N) A.o(E) km M Az'\ 8 0 zn 8 0 Az''-r 8/' Azu" 8u" I 0 p p 
Nam 

I 19(71903 21.00 106.70 2 1 5.1 282 72 -160 190 70 -15 143 23 52 8 322 62 

2 1936 22.33 109.35 6.8 Ill 65 - 173 19 86 -24 332 20 68 14 192 65 

3 ll/10/1988 20.90 107.24 10 4.9 275 70 -165 178 76 -20 137 24 50 3 328 64 

4 1213 1/1994 20.49 109.36 20 5.4 272 74 57 8 68 17 321 4 229 27 59 62 

5 Ol/10/1995 20.42 I 09.44 25 5.5 274 64 - 173 171 83 -26 124 23 229 13 338 63 

Cac do~n dut gay a VI tuyen, nai t~p trung nhieu nhat cac chan tam d(>ng dat trong 
khu Vlf'C, dugc xem la cac phan keo dai cua h~ dm gay Dong Trieu, tlr h,tc dia Vi~t Nam 

qua Bac vinh Bac b¢. Cac do~n dut gay nay ho~t d¢ng boi ca che truqt bang phiii-tach 
thu~n . Cac tr~n d(>ng dat 1988 (M=4.9), 1994 (M=5.4) va 1995 (M=5.5) va nhieu d¢ng dat 

kMc co th~ laM qua cua cac chuy~n d¢ng lo~i nay. 

He d{tt gay DB-TN Nam Hdi Nam 

Trong h~ dut gay Nam Hai Nam da xay ra 2 tr~n d¢ng dat m~nh vao thang 12 nam 

1969. Ca cau chan tieu cua cac tr~n d¢ng dat nay thu¢c lo~i truqt btmg-tach thu~n vai cac 
trt,lC ung suat nen va gian gan nam ngang theo cac phuang a kinh tuyen va a VI tuyen [2, 3] . 

Be m~t pha huy t~i chan tieu, NPI c6 duang phuang DB-TN va huang doc Tay Nam, gan 
trung vai duang phuang va huang doc cua h~ dut gay. Tu d~c di~m phan bo ung suat nhu 

v~y, c6 tM nh~n dinh dm gay DB-TN Nam Hiii Nam ho~t d¢ng boi cache truqt bang trai­

tach thu~n [2]. Vai cache nay, khoi VO Dong Nam bien d~ng theo xu huang lun chlm va 

dich chuy~n tuang doi ve Dong Bac so vai khoi dao Hai Nam. 
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Bang 2. Soli~u ca cau chan tieu d<)ng dat trong he du1 DB-TN Nam Hai Nam 
--

To~ d(J H M NPI NP2 
p T B 

Dl)ng dat 
km cp"(N) A."( E) Az"l ol" \flu Az"z Oz" \flu z op 0" Az"T 8-r'' Az11" 011" p 

I 12/17/1969 18.11 110.55 33 5.3 45 78 -6 136 84 -168 I 13 270 4 161 76 

2 12/20/ 1969 18.39 110.54 33 5.4 36 60 -2 127 88 - 152 356 22 257 19 130 60 

3 theo dtr chd/1 d<?ng dd't 1969/12117 23 63 8 292 83 154 340 15 245 25 98 62 

4 theo du cltdl t d<?ng ddt 1969112120 66 70 -174 334 82 - 18 289 18 20 10 135 68 

Khong ho~m toan giong nhu d<)ng dat chfnh, cac mo hlnh ca cau chan tieu xac dinh 

theo tai li~u du chan cling thu<)c ki~u truqt bang vai cac ung suat nen va gian c6 d<) doc 

nho, 8N =10-25°, nhung dinh huang gan vai cac phuang TB-DN (Az=289°, 334°) va DB­

TN (Az=245°, 20°). TruO'ng ung suat nay khong khac nhieu v6i truO'ng ung suat t~i khu Vl;fC 

Bk vtnh Bk b<) va mo ta cac chuy~n d<)ng truqt btmg phai dQC cac du't do~n a Vl tuyen. 

He d{a gay DB-TN tren them luc dia Nam Trung Qu6c . 

Tren them h,.tc dia Nam Trung Quoc cac du1 gay DB-TN va a v'i tuyen chiem uu the. 

Tu thai tien Slr tai nay' nai day da xay ra 69 tr~n d<)ng dat vai Magnitude M~ 7 .5, d<) sau 

chan tieu H ~ 30-35 km [6]. Bang 3 trlnh bay soli~u ca cau chan tieu cua 9 tr~n d<)ng dat 

vua va m~nh, 4.7~ M ~ 6.9, trong h~ du1 gay nay. Ket qua phan tich cho thay, tnrO'ng ung 

suat 6 day thay d6i tu d~ng truqt bang-tach thu~n 6 phan phfa Tay sang d~ng tach thu~n va 

tach thu~n -truqt bang 6 phfa Dong. Ki~u u·ng suat trUQl bang-tach thu~n c6 tn,.tc nen TTB­

DDN (ca cau chan tieu so 1, 2, 3) ho~c DDB-TTN (co cau chan tieu so5) . Trong tnrO'ng 

ung suat nay, cac h~ dili gay phuang DB-TN va a v'i tuyen ho~t d<)ng b6i cache tnrqt bang 

phiii-tach thu~n vai thanh phan tach thu~n khong dang k~ (Drc<< DrB). 

V e phfa Dong kinh tuyen 118°E, cac tr~n d<)ng dat so 6, 7 , 9 xay ra trong h~ bon 

triing phuang a vi tuyen thu<)c vung Dong Bftc Bi~n Dong [9]. Ca cau chan tieu cua cac 

tr~n d<)ng dat nay th~ hi~n tr~ng thai Ung suat d~ng tach thu~n v6i tfl,lC Ung suat gian va 

trung gian gan nam ngang theo cac phUOng a kinh tuyen Va a Vl tuyen, Ung SUat nen CO 

d<) doc lan (8p= 64-74"). Cac dich chuy~n dia chan dt,r bao xay ra tren cac be m~t a Vl 

tuyen boi ca che tach thu~n-truqt bang phiii vai thanh phan truqt bang khong dang k~ 
(Dr8<< Drc) khi khoi vo phfa Nam dut gay bi lun chlm, tach gian va dich chuy~n tuang 

doi ve phfa Tay. 

T~i dau phfa Dong h~ bon triing, cac tr~n d(lng dat so 4, 8 (bang 3) l~i c6 ca cau chan 

tieu d~ng tnrqt bang-tach thu~n v6i ung suat nen phuang a vi tuyen, ung suat gian a kinh 

tuyen va be m~t tnrqt phuang TB-DN. Chuy~n d<)ng tnrqt bang trai-tach thu~n xay ra d9c 

theo dm gay TB-DN, mo ta S\! chuy~n d<)ng tuang doi huang Tay Bac cua khoi VO phfa 

Dong so vai khoi VO phfa Tay. BKS 
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Bang 3. Soli¢u co cau chan tieu d(>ng dat khu Vl,fC them h;IC dta Nam Trung Quoc 

D(lng dat Tol;ld(l H 
TT M 

NPI NP2 
p T B 

Nam cp"(N) A."(E) km Az'\ o1" \f'() Az"l Oz o 'Po z"P 8/ Az"T oT" Azu"o11" 

I 03/19/1962 22.88 114.62 20 5.3 67 77 174 158 84 13 292 5 23 13 183 76 

2 09/26/1966 22.30 117.90 51 4.9 243 55 -166 145 79 -36 98 33 198 15 310 52 

3 01!27/1986 21.70 111.9 20 5.0 63 82 -175 334 85 -10 290 10 20 1 121 80 

4 03/12/1991 23.34 119.66 15 5.5 307 81 -4 37 86 -171 262 9 172 4 58 80 

5 09/14/1992 21.27 117.94 35 5.5 206 84 176 297 86 6 72 2 162 7 326 83 

6 09/16/1994 22.53 118.71 16 6.9 256 35 -116 107 59 -74 56 71 184 12 278 . IS 

7 10/19/1994 22.36 118.48 16 5.0 67 41 -110 274 52 -73 239 76 352 6 83 13 

8 11/10/1994 22.63 118.66 15 4.9 303 44 -30 55 70 -130 281 49 173 15 71 37 

9 12/2!/1994 22 .59 118.62 16 4.7 245 34 -128 109 64 -68 56 64 162 16 279 20 

Trang sau trung tam bien Dong 

Ho~t d(>ng dta chan vung triing sau trung tam Bien Dong chU. yeu lien quan den cac 

dll't g~y a kinh tuyen, DB-TN va TB-DN, phan bo tu khoang kinh tuyen 114°-l15°E trove 

phia Dong. Trong so nay, h¢ dll't g~y kinh tuyen 114° c6 quy mo va d(> xuyen cat 16n, cat qua 

hai diu true chinh cua ldlu Vl,l'C Ia triing sau trung tam Bien Dong va qu~n dao Truemg Sa. H¢ 

dll't gay DB-TN B~c Truong Sa d6ng vai tro ranh gi6'i, phan each diu true Truemg Sa va triing 

sau trung tam Bien Dong, trong khi h¢ dll't g<ly TB-DN 6 vung nay c6 the xem la cac dll't g<ly 

chuy~n d~ng trong ph1,1 b6n triing Tay Nam cua trung sau trung tam Bien Dong [1, 9] 

Bang 4. Soli¢u co cau chan tieu d(>ng dat khu Vl,fC triing sau trung tam Bien Dong. 

Tol;ld(l H M NPI NP2 
p T B 

TT 
Nam q>"(N) A."(E) km Az'\ o1" 'Po Az"2 02" '¥0 

zHp opn Az"T o-r" Azn" On" 

1 10/07/1965 12.46 114.45 26 5.8 332 33 71 170 58 101 250 22 160 78 344 20 

2 02/04/ 1966 12.39 114.32 7 5.0 274 75 -140 172 45 -18 130 38 40 22 284 47 

3 01/27/1969 12.35 114.46 68 5.0 270 70 -156 . 170 65 -21 130 32 40 5 306 57 

4 12/07/1982 12.43 114.57 48 4.7 300 75 - 117 170 30 -38 140 64 50 .40 298 23 

5 09/06/1998 14.16 117.40 36 4.5 47 62 103 200 31 66 127 16 346 70 221 12 

Cac tr~n d¢ng dat trlnh b~y trong bang 4 xay ra trong ph~n VO D<;ti duang, t<;ti rla phia 

Nam cua triing sau trung tam Bi~n Dong, noi giao cat cua 3 h¢ dll't g<ly tren. T~i day, cac 

dich chuy~n dia chan d<;tt tai cac d¢ sau dang k~ (60-70 km theo tai li~u d(ing dat). 

So li¢u co cau chan tieu trlnh b~y trong bang 4 the hi¢n truong ung suat phan dt 

m~nh va rat phuc t~p, khac bi¢t nhau tu ngu6n d(>ng dat nay sang ngu6n d(>ng dat khac. Co 

cau chan tieu d(>ng dat 1965 (M=5 ,8) thu(>c d~ng cham nghich vai ung suat nen g~n nam 

ngang theo phUOng a vl tuyen, Ung SUat gian d(> doC l6n (8T=78") Va be m~t trUqt phUOllg a 
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kinh tuyen, doc hu6ng Dong, trung vai SlJ dinh hu6ng cua h~ dtit gay kinh tuyen 114°. 

Tren b~ mi;tt nay khoi VO phia Dong d!ch chuy~n len tren va chuy~n d(>ng v~ phia Tay theo 

co che cham ngh!ch, tuang tt.r nhu co che ho<;1t d(>ng hi~n d<;1i cua dai hut chlm Manila. 

Ok co cau chan tieu so 2, 3, 4 tuang tl;f nhau, mo ta ki~u phan bo ung suat truQt 

bang- tach thu~n, trong d6 co cau chan tieu so 2, 3 c6 ung suat nen va gian d!nh hu6ng 

phuang TB-DN va DB-TN, M mi;tt truQt phuang a vi tuyen thu(>c h~ dtit gay Bac Truang 

Sa. Cac chuy~n d(>ng dia chan tren cac b~ m~t nay xay ra b6i co ch,e truQt bang trai-tach 

thu~n, mo ta Sl;f lun chlm va chuy~n d(>ng tuang doi huang Dong cua khoi vo Dl;li duong so . 

v6'i khoi Truang Sa. Co cau chan tieu so 4 la m(>t chuy€n d(>ng dia chan d<;1ng truqt: btmg 

phlti-tach thu~n, xay ra tren b~ mi;tt phuang TB-DN doc hu6ng Dong Bac khi khoi VO phia 

Dong Bac dtit gay bi lun chlm va d!ch chuy€n tuong doi xuong Dong Nam. 

Trong pMn phia Dong cua h~ dtit gay Bik Truang Sa, d(>ng dat M= 4.5 (1998) c6 co 

cau chan tieu d<;1ng cham ngh!ch vai ung suat nen TB-DN, ung suat gian d(> doc Ian 

(8T=70°), con M mi;tt truqt: duqc dl;t doan phuang DB-TN doc huang Dong Nam. DQc theo 

M mi;tt nay, khoi vo phia Dong Nam dtit gay chuy~n d(>ng len tren v~ phia Tay Bac theo co 
che cham nghich. 

He dt/:t gdy Tay Bien Dong. 

Cho den nay, co che ho<;1t d(>ng cua h~ dtit gay TBD m6'i chi duqc phong doa~ tren co 

SO phan tfch cac d~c di~m hlnh thai-d!a d(>ng ll;fC cua cac khoi tang trong khu Vl:fC cfing nhU 

diftc di~m cau true kien t(;lO cua cac dtit gay lien quan. Tuy nhien, do thieu nhfrng so li~u 
thl:fC te V~ dia chat, dia ffil;lO, V~t ly kien t(;lO Va d~C bi~t la SO li~u CO cau chan tieu d(>ng dat, 

cac phong doan, nh~n dinh v~ hu6ng chuy€n d(>ng hi~n d<,ti trong h¢ dtit gay Tay Bi€n 
Dong con c6 rat nhi~u mau thuan [12]. 

Bang 5: Soli~u co cau chan tieu d(>ng dat trong h~ dtit gay Tay Bi€n Dong va lan c~n 

D(lng dat To~ d(l H NP1 NP2 
p T B 

TT M 
Nam cp"(N) A."(E) km Az"1 o1" 'I'll Az"2 02" '1'11 

ZCIP 0" Az"T O·r" Az8"ou" p 

1 11/07/2005 10.08 108.26 12 5.2 23 79 -22 117 69 -168 339 23 75 9 182 67 

2 11/08/2005 10.12 108.26 10 5.3 27 82 -22 120 68 -172 341 22 77 8 174 76 

B:'ing 5 va hlnh 2 cho thay, cac trifm d(>ng dat m<,tnh M=5.2, 5.3 (2005), xay ra t<,ti 

vung kh6'p noi cua cac h~ dtit gay a kinh tuyen Tay Bi€n Dong va DB-TN Bac nang Con 

San. Tuy nhien, xem xet v~ tuang quan khong gian gifra vt trf chan tieu d(>ng dat va cac h~ 

dtit gay k~ tren thl c6 nhi~u kha nang cac tr~n d(>ng dat nay xay ra trong h~ dtit gay Bac 

nang Con San, tl;li vung chuy~n huang, tl.r DB-TN sang BDB-NTN cua M dtit gay. Co cau 

chan tieu cua cac tr~n d(>ng dat nay tuang w nhau, cung th€ hi¢n truang ung suat d<_tng 
truqt: bang-tach thu~n v6'i ung suat nen va gian gan nam ngang theo phuang BTB~NDN va 
DDB-TIN, b~ ml]lt truqt: BDB-NTN (Az1=23-27°), doc 79°- 82° v~ phia Dong. . 
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Hinh 2: D~c di~m phan b6 ung suat va CC1 cau chan tieu d¢ng dat khu Vl,l'C Bi~n Dong. 
• Oic tr(;lng thai ung suat truqt bang (1), cham ngh!ch (2) va cham thu~n (3) . 

• Dtit gay (4). 
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Truemg Un.g suat mo ta a tren rat gan v6'i ki~u phan b6 Un.g suat trong cac h¢ dUt: g~y 

phuang a kinh tuyen va a vi tuyen khac trong khu vgc nhu Bac vtnh Bac b¢, tMm h,Ic dta Dong 

Nam Trung Quae, trilng sau trung tam Bi~n Dong ... V6'i d~c di~m phan b6 Un.g suat mang tinh 

quy lu~t nhu v~y doi v6'i hai h~ thong dUt gay lien h9P-a kinh tuyen va a vi tuyen a khu vgc 

nghien cl1u, c6 th~ nh~n dinh dmg chuy~n d¢ng hi~n d<;ti trong h~ dUt: gay Tay Bi~n Dong 

thu(>c d~ng truqt: bang trai-tach thu~n trong truemg Un.g suat v6'i tn,Ic nen TB-DN va tfl,IC gian 
DB-TN. Chuy~n d¢ng nay mota qua trinh nang len va dtch chuy~n tuang doi xuong phia Nam 
ciia khoi Dong Duang so v6'i mang Bi~n Dong dang lun chlm tuang doi. 

IV. KET LU!N 

Truemg ung suat kien t~o va cac chuy~n d(>ng hi~n d~i trong VO Trai dat khu vgc Bi~n 
Dong duqc nghien cuu tren co so phan tich 25 mo hlnh co cau chan tieu d(>ng dat, trong d6 

5 w cau chan tieu thu¢c B~c vtnh Bac b¢, 4 co cau chan tieu thu¢c M dut g~y N am Hai 

Nam, 9 co cau chan tieu a ven bi~n va them ll,lc dta Dong Nam Trung Quoc, 5 co cau chan 

tieu a trilng sau trung tam Bi~n Dong va 2 co cau chan tieu trong h¢ dut gay Tay Bi~n 

Dong. 

Truemg Un.g suat d~ng truqt: bang-tach thu~n chiem uu the trong khu Vt!C nghien CUu v6'i 
trl,IC Un.g suat nen thay d6i tu a vi tuyen a Dong B~c Bi~n Dong den a kinh tuyen trong h~ dUt: 

gay Nam Hai Nam va TB-DN trong cac vung con l~i. Trong truemg ling suat nay, cac chuy~n 
d¢ng truqt: bang phiii-tach thu~n xay ra tren cac dUt: do~n a vi tuyen a B~c vtnh Bac b¢, tMm 

ll;lc dia Dong Nam Trung Quae va Trilng sau Trung tam Bi~n Dong. Cac chuy~n d¢ng truqt: 

bang trai-tach thu~n th~ hi~n r6 trong cac h~ dUt: gay phuang a kinh tuyen Tay Bi~n Dong va 

kinh tuyen 114°. Cac chuy~n d(>ng nay xay ra bai truemg ling suat kien t<;tO d<;tng truqt: bang v6'i 

Un.g suat nen va gian gan nam ngang theo cac phuang TB-DN va DB-TN 

Cac chuy~n d¢ng bai co che cham nghtch xay ra trong cac dUt g~y a kinh tuyen va 
DB-TN thu(>c trilng sau trung tam Bi~n Dong. D9c h~ dut g~y kinh tuyen 114°, khoi vo 

phia Dong dtch chuy~n len tren va chuy~n d(>ng ve phia Tay bai co che ngh!ch cham. 

Cac chuy~n d¢ng tach thu~n va tach thu~n-truqt: bang xay ra trong h~ bon trilng 

Dong Bac Bi~n Dong. Chung th~ hi~n qua trlnh lun chlm, tach thu~n va dtch chuy~n huang 

Tay cua khoi vo Bi~n Dong so v6'i ll;lc d!a Dong Nam Trung Quoc. 

Cac chuy~n d¢ng cham nghtch, tach thu~n va tach thu~n-truqt: bang trong cac tr~n 
d¢ng dat 16'n a trilng sau trung tam Bi~n Dong va M bon trilng Dong B~c Bi~n Dong deu 

c6 kha nang gay ra s6ng than. 

* Cong trinh nay dUlJc thW hi¢n nho szr h6 tr9' ve' kinh phi ota Chuong trinh NCCB 

thut)c cac llnh V~(C KHIN- Giai dor;zn 2006-2008. 
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TECTONIC STRESS FIELD AND MODERN MOVEMENTS 

IN THE EARTH'S CRUST IN THE EAST SEA REGION 

NGUYEN VAN LUONG Ol, BUI CONG QUE <2l, NGUYEN VAN DUONG <Zl 

Summary: In this paper, characteristics of tectonic stress field and modern movements 

tn the Earth's crust of the East Sea have been studied on the basis of analysing focal 

mechanism data of 25 moderate and large earthquakes occured in the region. It is shown that, 

the tectonic stress field of studied region is rather complicatedly differential. in which the 

compressive stress axis varies from the orientation of sub-latitude in the northeast East Sea to 

sub-longitude in the Hainan island area and northwest-southeast in remain areas. In such a 

tectonic stress field, almost sublatitudinal and sublongitudinal faults are characterised by 

mordern movements of left- and right lateral strike-normal dip slip types, while the South 

Hainanfaults are of /eft lateral strike-normal dip type. In addition. thrust- and normal dip slip 

movements are also excavated in sublongitudinal and sublatitudinal fault systems in the 

Central East Sea deep depression and basin system of the Northestern East Sea. 

Ngay nh{in bai: 23 - 8 - 2007 Dja chi: a Vi~n d!a chat va D!a v~t ly bi~n 
h Vi~n V~t ly D!a cau 
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