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CAU TRUC DIA CHAT VA HOAT DONG KIEN TAO

HIEN DAI KFIU VUC TTTANU PHO DIEN BIEN

r. ud oAu
TAy B6c ViOt Nam ld vtng c6 tidm nang vd bidu

hiOn dOng ddt manh nhdt ViCt Nam. Nhidu hdn d0ng
d6't manh dd xdy ra & Dicn BiCn Phri n6m 1935,Tudn
Gi6o nam 1983 vi m6i dAy nha't trqn d0ng ddt DiOn
Bicn Phfr voi magnitud 5,3 do Richter, ngdy 19

thirg02 ndm 2001 dd gay h{u qui nang nd cho cf,c
tinh DiQn BiOn. Lai ChAu.

Trong nhiing nAm qua, mOt kldi luong lon c6c
c6ng trinh nghiOn cfiu d6 duo.c c6c nhd khoa hoc,
nhu Nguydn Dinh Xuy€n, Nguy6n Ngoc Thfry, Cao
Dinh Tridu, Nguy6n Van Giing, L"0 Huy Minh, t O

Duy Mch, Trdn Van Th6ng,... tridn khai dd nghicn
criu cA'u truc dia che't, d6nh gi6 citc hoat dOng kidn
tao hiOn dai phuc vu cOng t6c du b6o dOng ddt &
khu vu. c Tay Bic vd khu vqc Tp Dign BiCn [2].

Dd c6 them cdc thong tin chi tidt vi dinh luong
hon vd chlu tr[rc dia chdt c0ng nhu c6c hoat dOng
kiOn tao hiOn dai phuc vu viOc d6nh gi6 dO nguy
hidm d0ng ddt 6 khu vgc Tp DiOn BiOn, ndm 2007
trong khuOn khd c6c de Ai KHCN cdp Bq vd dd tdi
m6 sd 7154.06, cilc tzc gi6 bdi b6o ndy, ldn ddu tiOn

& Vict Nam, dd 6p dung phuong phdp dia chen
nOng phAn gi6i cao (DCNPGC), mOt phuong ph6p
duo. c 6p dung c6 hiOu qu6 trong thAp ni0n 90 cira
thd ki 20 vi ddu th€ kl 2l dd nghion crlu c6c ddi
sinh chdn & Hoa K!, c6c nudc ch4u Au vd ch0u A
[, 3, 4], dd khao s6t ca'u trirc dia cht/t vd hoat dong
kidn tao hi6n dai & khu vuc thdnh ph6 Di0n BiOn.

Bdi b6o ndy gioi thieu c6c kdt qui khio s6t chi
ti6tl tcdt dia chdt vi hoat dOng kidn tao hiOn dai &
khu vuc DiOn BiOn tr) c6c sd liOu do DCNPGC.

rr. KHAr QUAr VE rCrU wC K{AO SAT

C6c khio s6t dia chan dd duo.c ti6n hanh doc
mOt doan tuydn ddi 1,5 km cit ngang dia hio DiOn
BiOn, & khu vuc nim c6ch sAn bay Di0n BiOn khoang
500 m vd phia nam (hinh 1).

PHAM NANG W, rAr.tC DiNH NAN4,

NGI.JYEI\I DIJYBiNH

Vd mpt dia chdt, dia hdo DiQn Bi0n ld mOt trfing
tre ph6t tridn doc huong kinh tuydn, chidu rong 6-7
km vd chidu ddi khoing 20 km. Theo cic sd li€u dia
ch&'t, dia hdo Di0n Bi6n du-o. c khdng chd b6i h0 th6ng
dfrt gdy DiOn BiOn - t-ai ChAu vd ldp ddy bing c6c
thanh tao Pleistocen trung, Holocen vd hi6n dai gdm
s6t, c6t, dam san c6 ngudn gtic h6n hgp : aluvi, proluvi
vddeluvi. Theo c6c sei liOu khoan, chi6u dAy ciia lop
phri De Tt & khu vuc khio s6t khoang 150-180 m.

M6ng cira lcrp phii Dg Tt bao g6m c6c thdnh
tao basalt tudi N2-Qr vi c6c d6 luc nguyOn, phidn
silic vd de voi tudi $-Sr lln, T3 knm vd T3n-, sD.

n. K? THUAr rcrno sAr rHU. c DIA

Ddkhaos6t li*ciltdiacha/tdoc tuydn nghien ctu,
chtng tOi dd do dia chdn phan xa nOng phen gi6i
cao vdi hc thdng quan s6t didm s&u chung. Dd dim
b6o ghi duoc c6c mdt cit dia chdn phin 6nh trung
thu.c vd chi tiOt l6t cit dia chdt, di tidn hanh c6c
nghiOn cuu nhim lua chon mOt hO thOng quan s6t

s6ng tOi rru ; chrlng tOi ddnghiOn crlu bfic tranh s6ng

bing c6ch quan s6t trOn c6c bidu d6 ddi vd tidn hdnh
thrlnghiem dd lua chon di€u kiOn ph6t vd thu s6ng.

TrEn hinh 2 ld bfc tranh s6ng quan s6t duoc
trOn tuydn kh6o s6t. Tr) hinh 2 c6 th€ quan s6t thdy
brlc tranh gdm c6c s6ng sau :

- Song khOng khi (SKK-Air wave) c6 tdn s0 cao
vd tOc d0 truy€n s6ng khoring 340 m/s.

- S6ng met (SM) c6c loai thd hien 16 d6c didm
phAn t6n tdc d0 vd tdc d0 truydn s6ng rdt thdp xudt
hien 6 trung tAm bang ghi (s6t truc thdi gian).

- Song khfic xa (KX) xu6't hiQn & ddu bing ghi
v6i tdc do truydn s6ng tkhoing 1.000 - 2.000 m/s.

- Song phan x4 (PX) c6c loai xua't hien 6 phdn
bang ghi tir 20-30 ms dOn 400 ms vdi c6c truc
d6ng pha hypecbon deii xung.
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Ti lC 1:5.000

Hinh I . Vi tri tuydn ktrio sdt dia chdn khu vu. c DiOn BiOn
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Tr) c6c s0 IiOu quan s6t truong s6ng ciing nhu c6c

kdt qui thunghiOm chon lua didu kiOn thu ph6t s6ng,

ching tOi dd lua chon duoc hO thdng quan s6t dim
b6o theo d6i tin cay vd chi tidt l6tcatdiachdt 6 ktru
vuc kh6o s6t. Dd quan s6t s6ng doc nrydn dd sfr dung
hO thdng quan s6t c6 cic dic didm vi th6ng sd sau :
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- H€ thtfng quan s6t c6nh c6 crla sd rOng 24 m.
- Chi0u ddi chdng ddt m6y : (48-l) x 3 = l4l m.
- Khoing c6ch gita c6c nh6m m6y : Ax = 3 m.
- Nh6m m6y doc (3 m6y) dat trOn dey nh6m = 3 m.
- Khoing nd doc tuydn quan s6t : Al = 12 m.
- BOi.quan s6t bdng 6.

Distance lm)

Hinh 2. Truong s6ng dia chdn quan s6t duo. c bing bidu dd thdi khoing k6o dii



Ph6t s6ng duoc thuc hiQn bing nd 50 g thudc
min dat trong hd khoan & chidu sAu 3 m.

Song ghi bing tram dia chdn ghi sd 48 mach
STRATAVISOR do Geometrics Hoa K! san xudt
vd tidn hdnh vdi bu6c m6u h6a bdng 125 ms. C6c
s0 liOu duoc luu gitr & khuon ghi (format) SEG2.

IV. PHI.IOIIG PHAP XtJ LV VA
MINH GIAI SCJ r-rEU

1. Phuong phdp xt Iy s6'Iifu

C6c sd liOu thu thlp ngoii thuc dia dd duo. c xrl
l! bing phAn mdm Winseis Turbo 1.5. Phdn mdm
ndy duoc sft dung dd x& l!' sd liOu dia chdn phin xa
n0ng phAn giii cao 6 nhidu nudc phuong Tay. HQ
chuong trinh xrl lf nny c6 uu didm li cdi det d6
ding tr0n m6y tinh c6 nhAn. Ngodi ra, phdn mdm
c6 giao diOn don gien, t(ic d0 tinh todn nhanh vi
hoin toan dim bio xrl l! cdc sd liOu dia chdn phin
xa nOng vdi ch6't luong t&.

Que ftinh xrl l!' sfi liOu dd duo. c tidn hdnh theo
c6c budc xtr lj' sau :

- Tidn hanh chuydn khuOn c6c bang ghi.

- Quan s6t d6nh gi6 so bO ch6't luong tdi liOu
nguyOn thfiy (raw records).

- Hi0u dinh vd chinh srla,loai rrir c6c mach h6ng,
c6c mach nhi6u, ddi cuc c6c duong ghi ngu-d. c cuc.

- lAp cic bang didm s4u chung tD c6c bdng
didm nd chung ngodi thuc dia.

- Cit b6 (mutting) nhi6u s6ng maq s6ng khOng
khi vA s6ng khfic xa.

- Didu chinh biOn d0.

- Tidn hdnh loc s6ng bing cbc b0 loc dii. Vi0c
chon c6c tham sd loc tidn hanh du. a trOn kdt qui
tinh phd tdn sci c6c duong ghi vi quan s6t tnrc tidp
chdt luong c6c bang sau khi lgc.

- Tidn hanh qu6t toc do bing phuong ph6p qu6t
toc do khong ddi va bing phan tich phd tdc do.

- Dua vio kdt qui tinh tdc dQ tidn hinh x6c dinh
quy luAt tOc d0 v(ta).

- Tidn hanh hieu chinh dong dd nin thing bidu
dd thdi khoring s6ng phin xa mOt lAn dua vdo quy
luAt tdc d0 x6c dinh duoc.

- Ti€n hdnh x6c dinh hiOu chinh tinh dua vio
ph&n tich thdi gian xudt hiOn s6ng ddu tu ranh gi6i
khfic xa nim s6t mat ddt.

- Hi€u chinh frnh c6c duong ghi didm sAu chung.

- CQng s6ng didm sAu chung.

- In c6c kdt qui c0ng s6ng du6i dang c6c m6t
cit dia chdn nhu thd hien ftan hinh 3.

2. Phtrottg phdp minh gitii dla ch6t m{t dt dia chflh

C6c mat cdt dia ch0n nhAn dudc sau qu6 trinh
xrl lf bidu di6n ca'u truc dia chdt dudi dang truing
s6ng dia chdn quan s6t duoc fOn mit ddt. Dd nhan
duo. c mdt cdt dia chdt dudi sau ddi h6i phrii tidn
hdnh giii thich dia chdt cdc m6t cit dia chan.

Dd gi6i thich c6c mat c6t dia chAn phin xa, ngdy
nay & Viet Nam ciing nhu tren thd gidi ngudi ta sfr
dung phuong ph6p dia chdn dia tdng. Phuong ph6p
ndy duo. c c6c nhd dia chen cira cong ty E)O(ON - Hoa
K! dung ddu ld Vail vd Mitchum dd xua't vdo nhitng
ndm 70 cria thd kf trudc vi dd duo. c 6p dgng c6 hiOu
qui dd luen giii dia chdt c6c sd liOu dia ch0n n6i
chung vd sd liQu DCNPGC n6i riOng. Phuong phdp
dia chAn dia tAng tidn hanh ph0n tich c6c m6tc5t dia
ch4n dga vdo m0 hinh dia tAngphan tAp vd tidn hanh
phAn chia lfutcit dia chAn thanh c6c tAp dia chdn. Cdc
t4p ndy c6 su kh6c biOt vdi cdc rAp nim trCn vd dudi
n6 b6i c6c d6c tnrng cria trudng s6ng vi gid han 6
n6c vd dAy b8i cdc ranh gidi dia chdn dia tdng.

Ngdy nay, dia chAn dia tdng dd dua ra quy trinh
dd phan dch c6c mIt c6t dia chdn. Quy trinh ndy
gdm 4 budc co bin sau :

p
d
tich c6 li0n quan vdi nhau vd ngudn gtic vd duo. c gi6i
han b&i c6c ranh gilibdtchinh hgp. Didu ndy chi ra
mQt t{p dia chen ld mOt phAn vi dia tdng dia chdt.

BtAc 2 : x6c dinh c6c ranh gidi dia ch4n dia
tAng dua vdo c6c ddu hieu vd thdnim vd kdt thtc
c6c mdt phin xa nim trOn vd nim dudi c6c ranh
gidi dia chan dia tdng. C6c d6/u hi€u dd x6c dinh
c6c ranh gidi dia tdng, gdm : ddu hi6u chfing n6c
(toplap), bdo mdn c6t x6n (truncation), ddo kho6t

i & n6c t4p. Dd x6c dinh ranh
dey t4p ngudi ta srl dung c6c
(downlap), kd 6p (onlap),...

BrJ6c 3 : x6c dinh tudng cfra c6c tAp dia chdn.
Vi0c x6c dinh tucrng dua vio cilc ddc trung cfra
truong s6ng, nhu hinh dang, thd nim cfra c6c b6

6ng, tdn sd, biOn d0 cfra s6ng phin
idm hOn li€n quan chdt chE vdi su
a muc nudc bidn.
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BV6c 4: x6c dinh c6c dftt gly kidn tao. C6c drlt
g6y ki0n tao duo. c x6c dinh dua vio c6c d6lu hiOu sau :

- Tdn tai su dich chuydn theo phuong thing dung
m6t c6ch hQ th6ng c$a cilc mdt ph6n xa nim 6 hai
phia cria drlf gdy.

- Tdn tai chc d6i mdt s6ng.

- Song phin x4 tr) mdt truot cfra dut gdy, khi c6c
drlt g6y dd thoei.

Kdt qui phan tich mat cit dia chdn do duoc doc
tuyen kh6o s6t (hinh 3) duo. c gi6i thieu ften hinh 4.
TrOn hinh 4 ngodi c6c ranh gi6i phan chia c6c tAp
dia chdn cdn thd hien cic din g6y phd hriy kidn tao.

V. CAU TRUC DIACHAT vA
HOAT D KI{U VuC

1. Ceu ho cda lt4t clt dia chet

Mat c6t dia chxn quan s6t duo. c doc tuydn khio
sat (hinh 4) gdm hai phdn : phdn A (t4p A) nim tren
thd hicn 16 tinh phan l6p, phdn B (t4p B) nim du6i
kfiOng phin x4 s6ng (cAm), chri ydu chfa cdc loai
nhi€u phin x4 nhidu ldn, s6ng t6n xa vd phOng nhi6u
dn khOng quy lu&t. Ranh gi6i girla tAp A vd tAp B
lA bd mat khOng chinh hgrp R3 nim & n6c t{p B. Day
ld bd mat uon cong phin xa s6ng manh 6 khu vuc
gifia tuydn ; 6 ddu vd cudi tuydn bd mdt niy.nim
tuong ddi phing vd phin xa s6ng ydu.

C6c dactnmg truong s6ng cria tApB vd dic didm
phin xa s6ng cria ranh gidi R3 nim 6 n6c t6p ndy
chi ra, tAp B li c6cthanh tao d6 r6n chichon hin c6c
lop trdm tich cria tAp A nim dd phia trOn..Tdc d0
truydn s6ng dia ch4n ciad{t da t4p B chic ch6n lcrn
hon nhidu so vdi tap A, c6 thd dat tdi 4.000-5.000
m/s, cdn m&t d0 cira chfng dat2,5-2,6 g/..' [ll.
Chinh vi c6 su kh6c biet d6ng kd vd tr& s6ng gifla
tAp A vd t&p B nOn bd mdt n6c tAp B (ranh gi6i R3)
gdn nhu phin xa toin b0 nang luong s6ng dia chln
dAp vio n6, kdt qui ldm cho trudng s6ng 6 tap B
chi tdn tai du6i dang nhi6u dn. Vd mdr dia chdt, t4p
B c6 thd ld c6c d6 phun trdo chira olivin pNz-e, db
ph6t tridn 6 ddi nho trung tam. d khu vu. c ddu tuydn
c6 thd la c6c d6 phidn s6t bi phong h6a ctia hQ tdng
Sudi Bang tudi T3n-. sb, cdn 6 khu vuc cudi tuydn
c6 thd ld c6c thdnh tao luc nguyOn xen kep d6 vOi
hQ tdng Hudi Nhi ($-Dr /rn). C6c thdnh rao niy bi
phong h6a, nrlt ne th4m chi chrla c6c phdu karst tao
ra trudng s6ng t6n xe trCn mat cit dia chan.
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Nim dC trOn tap B ld tep A c6 chi€u dAy khodng
l2O - 125 m 6 khu vu. c gifa tuydn ; & ddu vd cueii
tuy€n chidu ddy cia t{p dpt tdi 150-160 m.

Tflp A tt trOn xu(ing dudi c6 thd chia thdnh c6c
phAn tdp Ao, Ar vd Az.

a) PhAn t6p Ao nim & phdn rren cing cfia l6t c6t
dia chAn. Phan t$p niy nim dd trOn bd mat ddo kho6t
ldng sOng Rl. C6c hoat dOng ddo kho6t bidu hi€n
kh6 manh 6 khu vuc giila tuydn, ch0ng bio mdn,
c5t x6n chc l6p trdm tich nim & n6c phxn tflp Ar.
Phen tAp As c6 chidu ddy dat tdi 30-40 m vd ddc
tnmg b&i truong s6ng kh6 ddng nhdr. C6c dac didm
nOu tr0n cria ph6n tap Aa chrmg t6 phan tdp ndy g6m
c6c thdnh tao Holocen v1i chcl6p cht cuOi & phdn
dudi vd cdcl}p s6t bOt nim & phdn tr€n l6t cit.

b) Ph6n tdp A, ndm l6t bdt chinh hgp phia duoi
t4p Ao, c6 chidu ddy dat tdi 70-80 m. Ph6n t6p A1

c6 trudng s6ng dia chan thd hipn rd tinh phtn lop
vi duoc dac trung b&i c6c lop c6 chidu ddy kh6 dn
dinh vdi c6c bd mat phan lcp phing, nim ngang. Dac
didm trOn cria truong s6ng chfmg t6 trAm tich cia
ph8n tap ,{1 duo. c thdnh tao trong didu kiOn mOi
trudng hdm tich ndng luong ydu, yCn tinh cfra c6c
h6 luc dia rOng lon, nu6c s4u. Ndu luu i tdi d4c didm
phin xa ydu, ph0n lop ddy d phAn du6i so vdi dac
didm phin x4 manh phan lcrp m6ng 6 phAn tr€n
cfia ph6n t4p, c6 thd suy nghi l6t c6t E phdn dudi cfra
phan t4p c6c trdm tich chri ydu ld hat min, gdm s6t
bOt hinh thanh trong di€u kiOn nudc hd sAu. Trong
khi d6 6 phdn tren cfia l6t c6t khi nudc hd can ddn,
trong l6t cit xua't hiQn c6c l6p cirt ddy hon vd c6
mdt c6c ldp than bin, s6t than phin xa s6ng manh
duoc hinh thanh trong didu kiOn dAm lAy khO can.

c) PhAn tQp A, h c6c thdnh tao hdm tich nim dd
h0n mat ndn d6 gdc kh6c vdi phAn t{p Ar. Truong
s6ng dia chdn cfia phen tAp ndy gdm c6c s6ng phin
xa y€u, khOng li€n tuc vd ufin cong nim phtr luot trOn
bd mit n€h da gdc (ranh gidi R3). Dec didm trOn cfra
fuong s6ng cho thdy phan t{pAe gdm c6c srin phdm
phong h6a, chi ydu ld c6c lop eluvi, lrroluvi c6 chidu
ddy 30-40 m. Chtng hinh thdnh trong giai doan k6o
ddi tr) sau Mesozoi ddn ddu De TrI trong didu kiOn
dia hinh cd nhO cao hOn mdt nu6c.

2. Cic hoat ddng ki€h tqo hipn dpi

C6c hoat dong kidn rao hien dai rhdhicn kh6 rd
tr€n mdt c6t dia chdt cia lop phri Dg T(r.



Tren tuydn khio s6t c6 thd ph6t hi€n duo. c 6 ddi
drlt gdy tt tAy sang dOng, ch0ng duo. c k!' hi0u : Fl,
F2,F3, F4, F5, F6. Trong c6c dut gdy tr€n, drrt giy
Fl vd F2 ld c6c dfrt g6y ttrufn, li€n quan v6i c6c ho4t
d0ng t6ch gidn theo phuong d0ng t6y. Hoat dOng
cfra c6c d(rt g6y niy lim phAn gitra cria l6t c6t sut
slu so vdi hai c6nh dOng, tAy vdi biOn d0 khoing
10-20 m. Neu luu !, cdc dtrt g6y niy chfi ydu hoat
dOng trong Holocen (- 10.000 nam) thi tdc d0 dich
chuydn thing dimg trung binh cfia dftt gdy khoing
l-2 mm/nam. l-t[€u c6c dft gdy Fl vd F6 phdt tridn
6 khu vuc ddu vd cueii tuydn thi hC thiing c6c drrt
gby F2-F6 khdng chd ddi n6ng cao cfra m6ng. d
phdn gifra tuydn gdm t$p hSp c6c dtn g6y thuQn,
nghich xen kE vd tao ra cdu tao dang hoa (flower
structure). BOn canh cic dtt gdy thuAn F2, F3, E
khu vuc d6i nang m6ng cdn tdn tai c6c d(rt giy
nghich F4, F5. Didu ndy chfmg t6, bOn canh c6c
hoat d0ng t6ch gi6n theo phuong dOng t6y c6 thd
ddxdy ra c6c pha n6n 6p doc phuong niy. C6c hoat
d0ng n6n 6p dd tao ra trOn mdt c6t dia chdt De Trl
c6c d(tt giy nghich c6 ddi ph6 hriy rOng rdi 30 m
(drrt g6y F5).

Nhu vay, c6c sCi liOu dia chAn de khing dinh cdc
hoat dOng kidn tao hiOn dai kh6 ph6t tridn 6 khu vuc
dia hdo DiOn BiOn. C6c hoat dOng kidn tao niy mdc
dir chriyduliOn quanvdic6choatdOng t6ch giin theo
phuong dOng tAy. Tuy nhiOn, xen kE vdi c6c hoat
d0ng t6ch giSn c6 thd de ffng xdy rucic ho4t dOng

n6n 6p, tao ra trong mat c6t cic dtrt gdy nghich. Song
ciing theo c6c sd liOu ndy, c6c hoat dOng kidn t4o &
khu vuc Di€n BiOn khOng manh, td{c dO dich chuydn
kh0ng vuot qu6l-2 mm/ndmvd dQ rQng ddi ph6 hriy
khong vuot qu6 vii chuc m6t. Vdi c6c hoatd0ngkidn
t4o nhu v4y, c6 thd suy nghi cutng d0 cfra c6c tr0n
dong ddt dd tung xdy ra 6 khu vuc Dien Bien it c6
khi nang magnitud vud que 6 d0 Richter.

rfr luAN
1. C6c s0 li€u do dia chdn nong phAn gi6i cao

d6 cung c{p c6c thong tin chi tidt vd l6t c6t dia chdt
vd c6c hoat d0ng kiOn tao hiOn d4i 6 khu vuc thenh
phfi DiOn BiOn.

2. CAc sd liOu dia chAn mdc di dd khing dinh
su c6 mdt c6c hoat dong kidn tao hiOn dai & khu
vuc Di€n BiOn, song theo c6c sd liOu ndy thi x6c
sudt c6c trfn dQng ddt vuot qu6 6 d6 Richter & khu
vu. c Di0n Bi€n li kh0ng cao.
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SUMMARY

Geologlcal structures and recent tectonic activities in
adjacent areas of the Dien Bien city

The first time in Vietnam, the high resolution
shallow seismic reflection has been carried out to
delineate subsurface geological pattern and paleo-
seismic faces in adjacent areas of the Dien Bien
city, locating at the Dien Bien Lai Chau active fault.

The seismic profile with length of 1500 m was
located from 500 m in the South of the Dien Bien
airport. The seismic survey implemented by using
common depth point method. The observed field
layout is distributed as followed :

- The receiver spread is 141 m.
- Receiver interval is 3 m.
- Shot interval is 12 m.
- The observed fold is 6.

The obtained seismic section along surveyed
profile shows the detailed structure of euatemary
overburden with thickness of 150-200 m and clearly
detects recent tectonic activity in adjacent areas of
the Dien Bien city. ln the seismic seciion, besides
normal faults, some reverse faults were detected.
The active faults mainly developed in the Upper
part (Holocene ? ) of the Quaternary overburden.

The evidence of active faults in the Dien Bien
area is clear but average velocity displacement is
not strong (not exceed 1-2 mmlyear). This fact
shows that, in the Dien Bien area, the magnitute of
paleoseismic events can not exceed more than six.
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