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oOxc oAr D0 LrJoNG, NGE ANNGNttt
VA NGAY 1211 NAM 2OO5

LE ru SON, v0 vAw crmw, NcurA.r NGOC rnrri.
NGtryEN euoc ouNc. NGLrtBi vAN leN4, NGLTI,EN oiNH xt-neN.
NCUrg.r QUOC CUOl.rG. NGLYEN rr6.i HI-NC, NGLIIEN I-E rrlnrg

r. vo oAu

14 gio 25 phtt 24 giay (gio cMT), tfic li 2l gid
25 pl'tit24 giay ngiy 7-l-2005 (gid Hd N6i), mot
trAn dong dAt manh 4,7 dO Richter dd xAy ra tai DO

Luong, NghO An ; gAy chain d6ng cdp 7 (theo thang
MSK - 64), lim hu hal nhrdu nhA cLia o xi Giang
Son, chan dong tu cap 4 ddn cdp 6 (MSK - 6q A

kh6p ving ddng bang sOng C:i. Nam ngiy sau d6,

Bdttg | . D6ng d31 3 D6 Lurong vi du ch6'n ghi ift.oc trr n4ng ludi tram dia chfn Vi6t Nam

vio txii 16 -eio 36 phut 24 giAy (CMT), tric 23 gicr

36 phut 24 giay Qid Hi NOi), cdng tai khu vuc niy
la xa:1-ra rin ddng ddt 4,6 <tO Richter (bdng | ; gay
chin dOn-e cdp 7 (MSK - 64), Innr hu hai nhi6u
trumg hoc vi nhi dArr o xi Dang Son, vd chAn dong
c'ap 1- 6 (LISK - 6a) kh6p vung ddng btng sOng Cri.
Sau cac kich dOng chinh, trong khu vuc con xay ra
nhidu du chdn, tuy khOng manh nhung cflng lirn
nhan dan ho'ing so, hoang matrg.
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Od Aann gil hau qud doug da't vi lAm 16 nguyon
nhAn ph6t sinh crla chc ffan dOng dCt niy, chring tOi
da khio sat chi tict bidu hiOn crla 2 trtur dOng ddr
ngly 7-l vd l2-l-2005 o DO Luong vd cic ving
lAn cin, lAp c6c b:in d6 trudng chdn dOng cria
ch6ng, da xti ljr circ sO liOu nAy vA sO liOu quan s6t
ciia rnan-e lu<yi tram dia chdtr Vi€t Nam, xic dinh
c<l ciu chdn ti€u vi c6.c ddc trung dOng luc ciia cic
trAn dOng ddt, so sAnh vdi binh dd kiOh tao vung
d6ng dt't de tim ra rrguy0n nhan thuc su ciia cic
trAn dOn-r dAt nAy.

II. Bor CANH ruml rao wnrc lONc oAr
DOng dit da xay ra trong vr)ng dirt gay Song

Cd. Theo tii lieu dia chdt ll, 2,31, ddi dft gay
Sdng Ci g6m hai dftt gAy : SOng C:i vd Cua ln (hinh

,f ). Drrt giy chinh SOng Cri c6 phuong rAy tAy bic -

dOng dOng nam (295-115') tu lanh thcj [)o vio
nu6c ta & khu vuc xI NAm C6n, huyOn Ky Son,
tinh NghC An rdi chay doc thung ling sOng NAnr
Mo di qua thi trAn Muong X6n, Mrrdng Thn (Ki
Son. NghC An), xu6ng t6i Cua RAo. Tri Cua Rio
drn ,gi) chay doc thun_e llng sOng Ci di qua cic
thi trfi Hori Binh, Tarn ThAi, Tarn Quang (Tuong
Duon-e. Nghe An), Con Cuong, Anh Son vi t6i thi
ran Do [,rrong. Ti rhi trdn D6 Luon,e v6 dong
dong nam, dft gay ph1t rridn dudi lop phil De Tf
vi ra Bidn Dong o khu vuc Cria Hoi. Chidu dii cria
drn giy o phdn dat lidn llnh thej nudc ra l) 195 km.

Dut gdy Cria L,o li dftr gey sinh kdm nim phia
c6nh dOng bic cria drit gAy chinh Song Ci. N6 rC ra
nr dut gay chinh o khu vuc Tam Quang r6i chay vd
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Hinh l. Binh dd ki6n tao dur gi1 \lq:- Ci

d6ng dOrrg nam di qua DOn Phuc (Con CuOng), Nghia

Hinh (Trlr K!'), Di6n Phn (Di6n Chau), rdichay doc

sOng Cua l,o vd ra Bift DOng o khu vuc Cria t-o

(thuOc xi Nghi Thiet, I uyOn Nghi Lnc). Chicu dii
cria dut gay Cria Ln o phin da't lidn ld I l5 km.
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Clc dft giy trong ddi dft gAy SOng Cd thO hien

ldt ro tren brin dO dia hinh, tren dnh v0 tinh vA tinh

m1)/ biiy boi nhirng khic biOt vd dia mao, dia chit
vrl kien trirc gi0a hai cAnh dft gAy.

Vd dia rnao, dOi vdi ditt gAy SOng Ca, doan tu
NAm C6rr t6i thi trdn Hoa Binh the hien duoi dang

mot drii dia hinh thdp h6n xuong (khodng 300 -

400 rrr.1 so voi hai ben t700 - 800 mt. Trong ddi nirl
xuCt hien nhidu vich trOn sucrn dang pha s6t tam

giic, the hiOn cinh quan sut vio truug tAm. Tron-c

clolrr rriy. plria cinlr ti) nrulr dut gAy Song Ci c,tn

phit trierr kieu dia hinh x€p lop dang vay nghi€n-l
^ 

| / r j +^ve Dnl:l Dac - oong Dac.

Doan thi trdn Hoi Binh den Tam Th6i, dftt gdy

SOng Cii trDng v6i thung lfrng sOng C[. Thung l0ng
niy rrhu rnOt ranh gidi ngln c6ch dia hinh nui hai
phia c6 dac diein phAn di kh6c nhau. Phia narn -

tay uarn. trong diti rOng 2 km, dia hinh c6 cAu trirc
phAn di dang bAc sut ddn ve phia don-r bic. Trong
khi d6, o phia b6c - dOng bic, dia hinh tuy it phAn

di nhung bi cit xd rdt manh bdi cAc dong chAy

phuong tay tay bic - dOng d6ng nam, gdn song

song vdi dirt gAy Sdng Cri.

Doan Tarn llrai - Tanr Quang, drit gly SOng Cri

trung voi thun-u llng doc quOc I0 7. Thung lung
n)y hiOn c6 do cao d/ry khor,ing I20 - 200 nr vi
duoc rao boi chc dA trdm rich cuoi kei, dam ket, cit
ket, bot ket, s6t kdt v6i rnot so via than, tufii
Neogen thu6c hO tdng Khe B0 (Nkb) [3,41. Chring
drroc gin ket tot, rit giong v1i cic d6 trdm tich tufii
Eocen - Miocen doc dia hio SOng H6ng. Ret c6 thc
thung lfing niy chinh lA tdn du ciia dong sOng Ci
cd trong Neo-qen. SOng Cii hiOn nay chAy o phia
b6c doan sOng cei niy, c6 dO cao d6y chi khoring
50 - 60 rn, khOng c6 thdm vi bii bdi. Quang cdnh

nhu vAy cho ph6p phrin do6n vd chuyen d6ng nAng

trong D0 Tri cua khu vuc doc qu6c 16 7 vA su dich
chuyen ddng sOng Ci tir tuyen doc cluOc 10 7 vd

phia bic t6i vi tri ngAy nay.

Doan tu Tarn Quang tr-vi thi truh Do Luong. dirt
gAy SOng Ci chay doc thung lfrng sOng Cd vi li
ranh gidi gifia hai hinh th€'nrii co phuong v] do cao

kh6c nhau. O c6c ddy nrii o cAnh nam - tAy nam lai
c6 phuong tay bic - dOng nam vi c6 dO cao l6n hon
rrhidu so vdi cAc dAy niri o cAnh bic - dong bic.

Tri thi trdn DO Luong ra d€h Cua Hoi, d0t giy,
Song Cri phrit trien trung theo c6c dong chA1, su61

phuong tay tay bic - dOng d6ng nam trOn ddng
blng ven biOn Nghe Tinh.

Ddi voi drit gAy Cua L-o, doan Tam Quan-u -

DOn Phuc - Nghra Hinh, drit gay chay trung vdi
cic doan sOng suOi phuong tAy tay bdc - dong dorrg

nam. phu luu cua sOng Cii. Clc doan sOng_su6i n)y
c6 trAra tich D0 Tf, c6 chidu dAi khoting 4 krn, 7 knr
r'i. l7 krn. Chrlng chay tu dOng d6ng nam lOn tay tay

bic. tao nOn kiOu uOn khirc dang chf S ciia he

thOng sOng suOi vi tao nen hinh hii the hicn xu thd
dich truot bang phtii crja dfit gAy Cua Ln trong DO

Tu. \Iat khic trong doan nAy d0t giy Cua [r con

li ranh -rioi giita hai hc thOng sdn \/in phucrng khic
nhau. Ho thong son van o cAnh dong bic c6 phuong

dong bic - tay naln, cdn he thciug son van o cinh
ta) nam c6 phuong tAy tAy bdc - dOng dorrg narn.

Tu NghIa Hinh toi Crla t,o, drit gAy Cua L,o

chal trung vdi clac doan thung lfing suOi phuong
tar tAr bic - dOng dOng nam. Dac biet 6 mit dOng

dOng nam. khu \,{c ngi ba queic lO I 16 di Cua Lo
(phia nanr ga D0 Carr), ndi cac hoat dOng trd cua

dut gar Cia L,o phdn Anh rdt rO tren dia hinh. O

dA1' c6c d51' n0i s6t, duoc tao boi citc dd cuOi k€t,
san kei. cit kei. bot ket rndu d6 crja h0 tAng D6ng
Do (T.n-r ddt 12.41, ddu c6 phuong k6o dii tay ta),

bic - dOng dOng nam. Trong d6 circ dAy niri o cirnh

nam ti\ nem. sAt dut gAy ddu c6 sudn dOng bac

keo dii duoi dang v1ch dOc dftng, con c6c dAy nii
s6t o cinh bic dOng bic thi lai bi chia c6t thlnh
nhidu khOi nho hon boi c6c thung lfrng phht trien
doc cic dut -ri1 phuong d6ng bic - tAy nam v)r

tron-e timg khOi nui lai tiep tuc bi ph6 huy rnanh

boi mang luoi muong x6i hicn dai ddy dac, do sau

toi hiing met. t?o n€n quang crinh cua mOt ving bi
dap r o manh do nen 6p. C6 the n6i tei hqp kien trric
o mur dOng dOn-s nam dft giy Cria l-o khOng chi
phan anh huong nghiOng mat truot ciia dfrt gAy vd

dOng bic mi con phdn inh rdt 16 ccy che dich truot
bing phai cua n6 trong hiOn dai. Mlt khlc, no con

cho thg noi dA1 rat c6 the dang c6 nhfng tich lu!
ning lucng o duoi sAu de gAy ra dOng ddt trong
tuon_g lai.

Ve dia chal r'A kich truc. nhin chung cd dut gi,r

Song Ca r i Cta L,o ddu cdt cac da trim tich tudi
Paleozoi vi \lezozoi s6m vi khOng che cic b6n
tr0n-g Kainozoi. trong d6 c6c b6n trDng \eogen ii
cia Rio. Khe BO. DOn Phuc. \{Au Duc d€u phit
trien o cinh dong bic cua hai dut ga1 ni;' tl-31 .

Su phnn bo cua cic b6n trdm tich \eogen nhu vay
de phan inh co ch€ thuan cria dut gAy Song Cri vA

Cta [n. roi mat truot cua ching ddu nghi€ng vd

oong oac.
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Ngodi ra, dft gdy Song Ci vd Oia b deu E
ranh gidi gifia c6c don vi ca'u rric co (fftg
phuong kh6c nhau. Phuong ciia cdu trfc d ciS
nam - tay nam dirt gay SOng Cri ln tay bic - dmg
nam, con o c6nh bic - d6ng bdc li tay tAy h5c -
dong dOng nam. Trong khi d6 phuong ct'u tuc o
c6nh nam - tay nam drlt gdy Ciia t o ln ay tey hic -
dOng dOng nam, cdn 6 c6nh bic dOng bic lai li
dOng b6c - tly nam. Phuong cdu trtc dong bic -
tay nam 6 c6nh b6c - dong b6c dtlt gdy Gia Ln
duoc tao b6i mat d0 cao ctia hO theing dut gay cung
phuong, dac bict la ti Tan K! vd phia dong. Chin-e

d6 tao vdi dLrt gay Cua [n mOt kidu hinh hni kidr
trfic dang duOi ngua (n6n 6p), neu d0t gay Cfra ln
vd Song C6 dich trucn b[ng phii, hoac dang t6ch

ddn ndu nguoc lai.

Doc dftt g6y Song Cei, Cria [d cdn c6 mot sri

khdi magma xAm nhAp, duo. c hinh thdnh chir yOu

trong Trias gifa-muOn, trong d6 doc dft gAy Son-e

C6, circ khOi c6 thinh phdn tir base dOn acid, thuOc

c6c ph[rc hO : Niri Ch[a (vaTj nc), S6ng Mi (1T2

sn). Phia Bi6c (yaTr pb), cdn doc dirt gay Cfta Ld
chi gap c6c khdi xAm nhAp thdnh phdn acid, thuoc
c6c phirc hO Song M5 (yT2 srn) [-3, 5]. Didu nny

cho thdy dO sAu cria cri hai dftt gay ddu lon, nhrmg

clft gAy Song Cri c6 dO sdu lon hon, c6 thd xuy€n vo,

con dirt gAy Cua [,o nOng hon, c6 thd chi trong vo.

Hoat dong trong TAn kich tao cia ci dft gdy

SOng Ci lan Cua I-n khong chi gay ph6 hu! trong
c6c trdm tich Paleozoi, Mezozoi, tao ra c6c bdn

trffng, c6c dia hdo l6ng dong c6c trAm tich tudi
Neogen & Cua Rdo, KhO BO, Don Phuc, MAu D[rc
mi cdn ph6 hriy ngay ci cdc dir trdm tich Neogen,

thudng xudt hicn dudi dang c6c khe nrit c6t.

Nghicn cfu khe nft bing c6c phuong ph6p ki€h
tao vat 1!'kh6c nhau dd cho thdy, trong c6c h0 khe

nut c0ng fng, h0 thdng khe nfit gdn song song vdi
dft gAy Song Cri vd Cfra I-d ddu c6 thd nam ddc

dfng, da so trong khoring 75-90" vd ddu nghi€ng
vd dong bic holc b6c - dOng bic (l'titth 2). Di6u ndy

chirng t6 drn gay Song Cri vi Cua I-.d ddu c6 mf,t
truot cim doc drrng, hoi nghiCng vd b6c - dOng bic,
trong d6 g6c nghi€ng cria dft g6y Song Cri li khoing
75-80", cdn ciia drit giy C\ia t o li khoring 80-90".

Mat kh6c, c6c hO khe nftt c6ng fng o c6c didm
khio s6t trong ddi drn giy Song Ci con cho tha'y ra't

16 mOi trudng dia dong luc sinh ra chirng ld trudt
bing, vdi c6c cuc tri ciia h0 khe nft chinh vd thf
ycu c6 th€ n[m doc dung cdn hO phu lai nam ngang
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E !f I- -f a, ng tmg vdi tnrdng

---rf-O- 
6 (o;) bic tay b6c

-rQr.f {abE v€ dudng phuong
(iE*b-.-- r-r rrorrg ru nuD cau

p lilr--Ef d rti druy'cn dich truot
ti-l-i-ircciriGna [n (hnrh 2).

U! - F 5t f lE cua c6c b6n trAm

tb ttfE-6h. f frt- Don Phuc, phdn

f t-sdth-rdbing phii cua dfrt

dt $-|Clf (Lli4 gn rinh thdnh tao.

Cr d-{f 
-f- 

tE cir d,n gay Song Ci
d 

-lI- 
A-A Lilr hei b6n trfing

|iqr - EEUL I - Ft d Bin Ban trcn
rtl f.-..- A Er 

'-ia 
* ta (Nam C6n)

kh.iBob*Fq - E! bic [71. Trfing ndy

06ltlEE,--c?cr*t duo.c chdn boi
cb iSCh-q q E - don-e dong nam,

drb d. E+a b € * qnh kia phuong
Uic rry E - rQ r. IHen do dich truot
bog F- e-* * Ci rlm cdu tri.rc t6ch

diltLiGctb-
Oi{ qf--f--i b cua dut giy Song

Ci vi CL fn q Q fi 5 m ra nhidu khe nrit
cit ilir r- 4 &.3 d !*ngen, lim lOch

hang lq frcfi * d (hinh l) vd tao ra
kien E6c rr Cti(A E - &E bic thuOc phdn

mut dnn3 - ftE n I _cL Gi. to, noi gap

nhau g-ehtlf,--gt FrS dong bic - tay

nam- Did rati;S cir dit giy Song Cri vi
Gia l-o d p n Q G6 Ei nirg tich lu! nang

lucng o &ft 
-&E 

- &rg nam. Biorr dO

tild biq il- GL -gr9 Oir fn trong Do Tir,
theo cic llft 6ci+ di c6lSng dong c6c

trdm tich Dq Ti- E f-f khing 9 km, tuong
img vfi dft e q l-f 5625 mm/nam. Ngodi
thenh phfi EtE tsi- 6 ry oia dfrt gAy SOng

Ca Ora [n q f fi ctu o tr€m thdnh phdn

thing dA6 ilr.o'-' th- TlEft chdt thuan ciia
hai tlfrt gry 4- cf n ft'tiLs diin ti tay bic
xu0ng dfiigtru-

Tinh h€l @g o cir cif, drlt gay hien nay

con bi&r hr€n 15 bti H @rg dong dt't trong
vung drn Sr1'19[ Tb Ei tip lich sii, vdo nim
l82l noi ttey rnry r! ndAne det cdp 8, con theo

tii liou dict re aF rh rurg the k1i 20. trong
vung dft Si)'firrt nfri&r i$n-e ddt cdp 6, trong
d6 c6 cic qh c+ 6. M 4-6- d ft Luong nam

1946,1948-DEtgdf Dobnrg ngdy 7-l vi 12-l
ndm 2(X)5 li b& hi{b di nher vd ld binh thuong
ciia hoat dQnS httr df qta he dn giy Song Cri.
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Nhirrtg lrgrroi th[r lrjat) : (_}S-TS NIu].oDiuh\u_\ctr.TS Lc Tu Sru
KS lJgur e u Qrrcrc f)lro?. KS Nrrrriu \-ru Ie o
CN Nculiu TLcu Hirugl. KS N3rrrru t)lq- Ctrou:

deh d0 sAu 12 km. Kdt quii x6c dinh co cau chan
tiCu sC cho thOm thOng tin \/d nguyCn nhan ph6r
sinh tran dong dAt niy.

IV. CO cAu crrAI Ieu vANGuGNNHAN
PHAT SINH CAC TRAN DONG IAT;/T VE

l2lt NAM 200-5 0 D0 LuoNG.

Co cdu chdn riOu cia c6c rran dong dit Do
Luong ngAy 1 ll12005 vA ngAy tlltl2O05 duoc x6c
dinh blng phuong phAp dCu dich chuyen s6ng p
dua vio s0 lieu dia chdn ciia trang lu6i tram dOn_e

IiS. Nguriu Lc lrhuh
Hitth 3. Binh d6 duong ding chdn dong dar Do Luong M4,7 ngAy 1-t-2005

TIi nh ll p ll i \ i€rr 1-ir t li- Dir fla u

HiNoi:7.10(15

dai Viet Nam. C6 16 dAu s6ng xlc dinh tu 12 tram
dia chAn. Chuong trinh FORMEC 16l duoc su
dung d€ dua ra c6c nghiOrn hqp li'. Chring rOi dI
dua vio hudr-rg cria circ dut gAy chinh rrong khu
vuc (hucrng TB-DDN) dO lua chon rndr drit doan
chinh. K€i quii dudc bidu di6n :ran hinh 5 , 6.

Cic thOng s0 vd chAn tiOu cria hai trAn dong dai
ld rlt gdn nhau vA ddu phrin rinh trudng fng sudt
chung cua khu vuc ld n6n 6p b6c - nam, t6ch dln
dong tAy. Trong trudng irng sudt nhu vAy, c6c drlt

-sA1 
phuong TB-DN c6 bidu hiOn truot bing phrir.
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Song Ci

dr lu+x
Tu c6c k6 qra nghiat cirtr rinh bAy 6 trcn c'

thti kdt luan :
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<- Hinh 5. Co cdu chfi tiOu
crla dOng ddt M = 4,7 ngity

710u200s

Phuong goc cam hudng truot
Mat dfit doan chinh : 306 gZ 156
Mat phu trd : 4O 67 9.0
Truc ring sudt n6n P : g6c nghiOng 10, phuong vi 335
Truc ring sudt gidn : g6c nghiOng 23,phuongvi26l
Co ca'u chan tieu : truot bing phii c6b9p phdn thuan nh6, mat truot gdn ddc dring (g2") c6m vd

phia dOng b6c.

Hinh 6. -+
Co cdu chan ticu ciia d0ng

da'tM=4,6ngdy
I l-01_2005

Mit dfit doan chinh ;

Mat phu tro :

Phuong goc cdm hudng truot

267 76 148
36 59 16.5

Truc ring sudt n6n P: , phuong vi 350
Tryc fmg sudt gidn i ,phuong vi 253
Co ca'u chan tieu : c6 hqp phAn rhuan nh6, mdt tludt gdn ddc <tung (76) cim vd

phia dOng bic.
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