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CAU TRUC DIA CHAT VA HOAT DONG KIEN TAO
HIEN DAI KHU VUC THANH PHO DPIEN BIEN

I. M3 DAU

Tay Béac Viét Nam 1a vang c6 tiém nang va biéu
hién dong dat manh nhat Viet Nam. Nhiéu tran dong
d4t manh d3 x4y ra & Dien Bién Phti nam 1935, Tudn
Gi4o nam 1983 va moi day nhit tran dong dat Dien
Bien Phl v6i magnitud 5,3 do Richter, ngdy 19
thang 02 nam 2001 d3a gay hau qua ning né cho cic
tinh Pien Bién, Lai Chau. '

Trong nhiing nam qua, mot khdi lugng 16n cic
cong trinh nghién ciru di duge cac nha khoa hoc,
nhu Nguyén Dinh Xuyén, Nguyén Ngoc Thiy, Cao
Dinh Triéu, Nguyén Van Giang, Lé Huy Minh, L&
Duy Béch, Trdn Van Thang,... trién Khai d€ nghién
ciru cdu trie dia chat, danh gi4 cic hoat dong kién
tao hién dai phuc vu cong tac du bio dong dit &
khu virc Tay Bic va khu vuc Tp Dién Bién [2].

D€ c6 them céc thong tin chi tiét va dinh lugng
hon vé cu tric dia chét ciing nhu cic hoat dong
kién tao hién dai phuc vu viec danh gia do nguy
hiém dong dét & khu vuc Tp Dien Bién, nam 2007
trong khuon khd cac dé tai KHCN cap Bo va dé tai
ma s3 7154.06, cac tic gid bai bio nay, 14n d4u tién
& Viet Nam, d3 ap dung phuong phép dia chin
nong phan gidi cao (DCNPGC), mot phuong phip
dugc ap dung cb hieéu qua trong thap nién 90 cla
th€ ky 20 va ddu thé ky 21 d€ nghién ciru cac déi
sinh ch4n & Hoa Ky, cac nudc chau Au va chau A
[1, 3, 4], d€ khdo sit cdu tric dia chat va hoat dong
kién tao hién dai & khu vuce thanh phd Dién Bién.

Bai bao ndy gidi thiéu cic két qué khdo sat chi
tiét 14t cat dia chat va hoat dong kién tao hién dai &
khu vire Dién Bién tir cic s0 ligu do PCNPGC.

II. KHAI QUAT VE KHU VUC KHAO SAT

Cac khdo sat dia chdn da duge tién hanh doc
mot doan tuyén dai 1,5 km cit ngang dia hao Dién
Bién, & khu vire ndm cach san bay Dién Bién khodng
500 m vé phia nam (kinh 1).

PHAM NANG VU, TANG DINH NAM,
NGUYEN DUY BINH

Vé mit dia chdt, dia hao Dién Bién 13 mot triing
tré phat trién doc huéng kinh tuyén, chiéu rong 6-7
km va chiéu dai khoang 20 km. Theo cic s6 lieu dia
chdt, dja hio Dien Bien dugc khdng ché bdi he thdng
dat gy Dién Bién - Lai Chau va l4p ddy bing cac
thanh tao Pleistocen trung, Holocen va hién dai gém
sét, cat, ddm san c6 nguén géc hén hop : aluvi, proluvi
va deluvi. Theo cic s6 lieu khoan, chiéu ddy ctia 1op
pht De Tit & khu vuc khio sat khodng 150-180 m.

Mbéng cia 16p phtt De Tir bao gém cic thanh
tao basalt tubi N,-Q, va cac d4 luc nguyeén, phign
silic va d4 voi tubi S;-S; hn, Ts knm va Ty, sb.

III. KY THUAT KHAO SAT THUC DIA

Dé&Kkhdo sat 14t ct dia chitdoc tuyén nghién cir,
chiing toi da do dia chdn phdn xa nong phan giai
cao vdi he théng quan sat diém sau chung. P& ddm
bdo ghi duge cic mit cit dia chan phan anh trung
thuc va chi tiét 1at cit dia chat, di tién hanh cac
nghién ciru nhdm lya chon mot he théng quan sit
séng t6i uu ; chiing t6i d4 nghién citu birc tranh séng
bang cach quan sat trén cac bidu d6 dai va tién hanh
thir nghiém d€ lya chon diéu kién phat va thu séng.

Trén hinh 2 13 bic tranh séng quan sat duoc
trén tuyén khdo sat. Tir hinh 2 c6 th€ quan sét thay
birc tranh gém cAc song sau :

- Song khong khi (SKK-Air wave) c¢6 tdn s6 cao
va téc do truyén song khodng 340 m/s.

- Séng mat (SM) céc loai thé hién 16 dic diém
phan tan téc 4o va téc do truyén song rdt thap xuat
hién & trung tam bang ghi (st truc thdi gian).

- Séng khic xa (KX) xuét hien & ddu bang ghi
véi tée do truyén song tkhoang 1.000 - 2.000 m/s.

- Séng phén xa (PX) cac loai xut hién & phin
bang ghi tir 20-30 ms dén 400 ms véi cac truc
déng pha hypecbon d6i xirng.
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Hinh 2. Truong song dia chdn quan sit dugc béng biéu dé thoi khodng kéo dai
Tir cc s6 lieu quan st trudng song ciing nhur cac - He théng quan sat canh c6 clra s6 rong 24 m.:
két qud thir nghiém chon lua diéu kién thu phat song, - Chiéu dai chang ddt may : (48-1) x 3 =141 m.
ching t6i da lya chon duge hé théng quan sat dim - Khodng cach giita cac nhom may : Ax =3 m.
bdo theo d6i tin cdy va chi tiét 14t cit dia chat & khu - Nhom may doc (3 méay) dat trén ddy nhém =3 m.
vuc khao sat. D€ quan sat song doc tuyén di st dung - Khodng né doc tuyén quan st : Al = 12 m.
he théng quan sat c6 cic dac diém va thong so sau : - Boi quan st bang 6.

148



Phat séng duoc thuc hién bang né 50 g thudc
min dat trong hd khoan & chiéu sau 3 m.

Séng ghi bing tram dia chdn ghi s6 48 mach
STRATAVISOR do Geometrics Hoa Ky san xu4t
va tién hanh véi budc miu hoéa bang 125 ms. Cac
s& lieu duoge luu giit & khuon ghi (format) SEG2.

IV. PHUONG PHAP XU LY VA
MINH GIAT SO LIEU

1. Phuong phap xa Iy s6licu

Cac s6 lieu thu thap ngoai thuc dia d3 duoc xi
1y bing phin mém Winseis Turbo 1.5. Phdn mém
ndy dugc sit dung dé xi 1y s6 lieu dia chan phan xa
nong phan gidi cao & nhiéu nudc phuong Tay. He
chuong trinh x& Iy ndy c6 wu diém 14 cai dat d&
dang trén méy tinh ci nhan. Ngoai ra, phin mém
c6 giao dién don gidn, t6c do tinh todn nhanh va
hoan toan dam bdo xit Iy cac s6 lieu dia chan phén
xa nong vdi chat luong tét.

Qué trinh x 1y s6 liéu da duge tién hanh theo
che budc xit 1y sau :

- Tién hanh chuyén khuon céc bang ghi.

- Quan sit dénh gia so bo chét luong tai lieu
nguyén thlly (raw records).

-Hiéu dinh va chinh sira, loai trir cAc mach héng,
cac mach nhiéu, déi cuc cic dudng ghi ngugc cuc.

- Lap cic bang di€m sau chung tir cic bang
diém nd chung ngoai thuc dia.

- Cit bo (mutting) nhiéu séng mat, séng khong
khi va séng khiic xa.

- Biéu chinh bién do.

- Tién hanh loc séng bing cac bo loc dai. Viec
chon cic tham s6 loc ti€n hanh dua trén két qua
tinh phd tdn s6 cac dudng ghi va quan sat truc tigp
chdt lugng cac bang sau khi loc.

- Tién hanh quét t6c do bing phirong phap quét
t6c do khong ddi va bing phan tich phd téc do.

- Dya vao keét qud tinh t6c do tién hanh xac dinh
quy luat t6c do v(ty).

- Tién hanh hiéu chinh dong d€ nin thing bidu
d6 thoi khoang séng phdn xa mot 14n dua vio quy
luat t6c do xac dinh duge.

- Tién hanh xé4c dinh hiéu chinh tinh dwa vao
phan tich thdi gian xudt hién song ddu tir ranh gi6i
khiic xa ndm st mat dat.

- Hiéu chinh tinh cic dudng ghi di€m sau chung.
- Cong song diém sau chung.

- In cac két qud cong song dudi dang cic mit
cdt dia chén nhu thé hién trén hinh 3.

2. Phuong phap minh gidi dia chat mat cit dia chan

Céac mat cdt dia chin nhan dugc sau qua trinh
xir 1§ biéu dién céu triic dia chat dudi dang trudng
song dia ch4n quan sat dugc trén mat dat. DE nhan
duge mat cit dia chat dudi sau doi hdi phai tién
hanh gidi thich dia chat cAc mat cit dja chan.

D¢ gidi thich cac mat cit dia ch4n phan xa, ngdy
nay & Viét Nam ciing nhu trén the giéi ngudi ta st
dung phuong phap dia chan dia tdng. Phuong phap
ndy dugc cicnha djachdn clia cong ty EXXON - Hoa
Ky ding ddu 1a Vail va Mitchum dé xuat vio nhimg
nam 70 clia th€ ky trude va da duge ap dung cd higu
qud d€ luan gidi dia cht cac s6 lieu dia chdn noi
chung va s8 lieu DCNPGC ndi rieng. Phuong phip
dia chén dia tdng ti€n hanh phan tich cic mat cit dia
ch4n dua vao mo hinh dia tdng phan tap va tién hanh
phan chia lat ct dia chdn thanh cac tap dia chan. Cac
tap nay c6 su khac biét voi céc tip nam trén va dudi
no bdi cic dic trung clia trudng séng va gidi han &
néc va day bdi cac ranh gioi dia chan dia tdng.

Ngay nay, dia ch4n dia tdng da dua ra quy trinh
d€ phan tich cdc mat cit dia ch4n. Quy trinh nay
g6m 4 budc co bén sau :

Budc 1 : phan chia cic mat cit dia chén theo
phuong [hdn;_, dimg thanh cic tip dia chén, V& mat
dia chat, cic tap dia chdn gém tap hop cac 16p trim
tich ¢6 lién quan v&inhau vé nguén gdc va dugc gidi
han bdi cac ranh gidi bét chinh hop. Diéu ndy chi ra
mot tap dia chan 1A mot phan vi dia ting dia chat.

Bubc 2 : xic dinh cic ranh gidi dia ch4n dia
tdng dya vao cic ddu hieu vé thé ndm va keét thic
cdc mit phan xa ndm trén va nim dudi cic ranh
gidi dia chdn dia tdng. Cac ddu hieu d€ xac dinh
céc ranh gidi dia tdng, gém : ddu hiéu chéng noc
(toplap), bdo mon cdt xén (truncation), dio khoét
dé x4c dinh ranh gic')‘i & néc tap. D& xac dinh ranh
gioi bat chinh hop & diy tap ngudi ta sir dung cac

- d4u hiéu : chong day (downlap), ké ap (onlap),...

Budc 3 : xic dinh tudng cla cic tap dia chan.
Viéc xac dinh tudng dua vio cic dac trung cla
trudng séng, nhu hinh dang, thé ndm cla cic bé
mdt phdn xa song, tin s6, bién do cha song phan
xa. Cic dac di€m trén lien quan chit ché voi su
thing gidng clia muc nudc bién.
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Budc 4 : xac dinh cac dit giy kién tao. Cac dirt
gly kién tao dugc xac dinh dua vao cac d4u higu sau :

- Tén tai syt dich chuyén theo phuong thang démg
mot cach h¢ théng cla cic mat phdn xa nim & hai
phia cta dut gly.

- T6n tai cac d6i mat song.

- Séng phén xa tir mat trugt cla dit giy, khi cac
dirt gy d6 thodi.

K¢t qud phan tich mat cit dia chan do duge doc
tuyén khdo sat (hinh 3) duoc gioi thiéu trén hinh 4.
Trén hinh 4 ngoai cic ranh gidi phan chia cac tap
dia chdn con thé hién cac dat gdy pha hiy kién tao.

V. CAU TRUC DIA CHAT VA
HOAT PONG KIEN TAO HIEN DAI KHU VUC
THANH PHO DIEN BIEN

1. C3u tao cda Iit cit dia chat

Mt cat dia chan quan sat duge doc tuyén khio
sat (hinh 4) gém hai phdn : phdn A (tap A) ndm trén
th€ hién rd tinh phan 16p, phan B (tap B) nim dudi
khong phan xa séng (cam), chli yé&u chira cic loai
nhiéu phan xa nhiéu 14n, s6ng tin xa va phong nhiéu
6n khong quy luat. Ranh gidi giita tap A va tap B
12 bé mat khong chinh hgp R3 ndm & néc tap B. Pay
12 b€ mat udn cong phan xa sdéng manh & khu virc
gilta tuyén ; & ddu va cudi tuyén bé mat niy nim
twong ddi phing va phan xa song yéu.

Cac dac trung trudng song cia tap B va dac diém
phan xa song clia ranh gisi R3 ndm & néc tap niy
chi ra, tap B 1a cAc thinh tao d4 rin chic hon han céc
16p trdm tich ctia tap A ndm de phia trén. T6c do
truyén séng dia chan cua dt da tap B chac chén 16n
hon nhiéu so vdi tap A, c6 thé dat tdi 4.000-5.000
m/s, con mat do ciia ching dat 2,5-2,6 g/em” [3].
Chinh vi ¢6 sur khac biét dang k€ vé trd song gitta
tap A va tap B nén bé mit noc tap B (ranh gidi R3)
gdn nhu phdn xa toan bo ning lugng séng dia chin
dap vao no, két qud 1am cho trudng séng & tap B
chi t6n tai duti dang nhi€u 6n. V& mit dia cht, tap
B ¢6 thé 1a cac da phun trio chira olivin PN,-Q, db
phat trién & d6i nho trung tam. G khu vire ddu tuyén
cb thé 1a cac da phién sét bj phong hoa clia h¢ ting
Sudi Bang tudi T, sb, con & khu vuc cudi tuyén
c6 thé 14 cac thanh tao luc nguyén xen kep da voi
h¢ tdng Hudi Nhi (S,-D, hn). Cac thanh tao nay bi
phong hoa, nirt né tham chi chra cic phéu karst tao
ra trudng song tan xa trén mit cit dia chan.
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Nam de trén tap B1a tap A cb chiéu ddy khoing
120 - 125 m & khu vyc giita tuyén ; & ddu va cudi
tuyén chiéu ddy cla tap dat t&i 150-160 m.

Tap A tir trén xudng dudi ¢6 thé chia thanh cic
phan tap Ag, A| va A,.

a) Phan tap A, ndm & phén trén cling ca lat cit
dia ch4n. Phan tap ndy nim dé trén bé mit dao khoét
long song R1. Céc hoat dong dio khoét biéu hien
kha manh & khu vuc giita tuyén, chiing bao mon,
cét xén cac 16p trdm tich ndm & noc phan tap A,.
Phan tap A, c6 chiéu ddy dat t6i 30-40 m va dic
trung bdi truong séng kha ddng nhat. Cac dic di€m
néu trén clia phan tp A, chimg té phan tap niy gém
céc thanh tao Holocen vdi cic 16p cat cudi & phin
dudi va cac 10p sét bot ndm & phén trén 14t cit.

b) Phéan tap A, nim 16t bat chinh hop phia dudi
tap Ao, c6 chiéu ddy dat toi 70-80 m. Phan tap A,
c6 trudng song dia chan thé hién 13 tinh phan 16p
va dugc dic trung bdi cac 16p ¢b chiéu ddy kha 6n
dinh voi cAc bé mat phan 16p phing, nim ngang. Dac
diém trén cda truong séng chimg td trim tich clia
phan tap A, duwgc thanh tao trong diéu kién moi
truong trdm tich ning lugng yéu, yén tinh clia cac
hé luc dia rong 16n, nude sau. Néu luu ¥ t6i dic diém
phén xa y&u, phan 16p ddy & phin dudi so véi dic
diém phdn xa manh phan 16p méng & phdn trén
clia phan tap, c6 thé suy nghi l4t cit & phdn dudi cha
phan tap cic trdm tich cht y&u 13 hat min, gém sét
bot hinh thanh trong diéu kién nudc hé sau. Trong
khi d6 & phdn trén cta 1t cat khi nudc hé can dén,
trong lat cit xudt hién cic 16p cit ddy hon va cb
mat cic 16p than bin, sét than phan xa séng manh
duoc hinh thanh trong diéu kién dim 14y kho can.

c) Phan tap A, 12 cic thanh tao trdm tich nam dé
trén mat nén da géc khic voi phan tap A,. Trudng
song dia chan clia phan tap ndy gém cic séng phan
xa yéu, khong lién tuc va udn cong nim pht ludt tren
bé mit nén d4 g (ranh gidi R3). Diac diém trén cla
truong song cho thdy phan tap A, gém céc sin phdm
phong hoa, chll yéu 1a cae 16p eluvi, proluvi c6 chiéu
ddy 30-40 m. Ching hinh thanh trong giai doan kéo
dai tir sau Mesozoi dén ddu De T& trong diéu kién
dia hinh ¢6 nho cao trén mit nudc.

2. Cic hoat dong kieén tao hién dai

Cac hoat dong kién tao hien dai thé hien kha 15
trén mat cét dia chat cla 16p phii e T



Treén tuyén khdo sat c6 thé phat hién duoc 6 doi
dirt gly tir tay sang dong, chiing duge ky hieu : F1,
F2, F3, F4, F5, F6. Trong cac dat gy trén, dit gly
F1va F2 1a c4c dirt giy thuan, lién quan voi cac hoat
dong tach gidn theo phuong dong tay. Hoat dong
cla cac dirt gy nay lam phin gilta clia lat cit sut
sau so v&i hai canh dong, tay vdi bien do khoang
10-20 m. Néu luu y, cic dat giy niy chi yé&u hoat
dong trong Holocen (~ 10.000 nam) thi téc do dich
chuyén thang dtng trung binh cfia dirt gdy khodng
1-2 mm/nam. Néu cic dat giy F1 va F6 phat trién
& khu vuc ddu va cudi tuyén thi he théng cac dirt
gy F2-F6 khong ch€ d6i nang cao clia méng. &
phén giita tuyén gém tap hgp cac dat gy thuan,
nghich xen k& va tao ra cu tao dang hoa (flower
structure). Bén canh cac dit gy thuan F2, F3, &
khu vyc déi nang mong con tén tai cic dat giy
nghich F4, F5. Diéu nay ching t3, bén canh cic
hoat dong tach gidn theo phuwong dong tay cb thé
da x4y ra cac pha nén ép doc phuong nay. Cac hoat
dong nén ép di tao ra trén mat cit dia chat De Ta
cic dit gdy nghich c6 doi ph4 hiy rong t6i 30 m
(durt gly F5).

Nhur vay, cac s6 lieu dia chdn da khing dinh cac
hoat dong kién tao hién dai kha phat trién & khu vuc
dia hao Dién Bien. Céc hoat dong kién tao ndy mic
dix chd yéu lién quan v&i cic hoat dong tach gidn theo
phuong dong tay. Tuy nhién, xen k& vdi cac hoat
dong tach gidn co thé d4 timg xdy ra cic hoat dong
nén ép, taora trong mat cit cic dat gy nghich. Song
cling theo cac s6 liéu ndy, cic hoat dong kién tao &
khu vuc Di¢n Bién khong manh, téc do dich chuyén
khong vurot qua 1-2 mm/ndm va do rong doi pha hly
khong vuot qua vai chuc mét. Vdi cic hoat dong kién
tao nhu vay, c6 thé suy nghi cudng do clia cic tran
dong dat da timg x4y ra & khu virc Dién Bien it c6
kha nang magnitud vuot qua 6 do Richter.

KET LUAN

1. Cac s liéu do dia chdn nong phan gidi cao
da cung cdp céc thong tin chi tiét vé 14t cdt dia chat
va céc hoat dong kién tao hién dai & khu vuc thanh
phd Dién Bién.

2. Cic s0 lieu dia chan mic di di khang dinh
sit c6 mat cac hoat dong kién tao hién dai & khu
vuc Dién Bién, song theo cic s lieu nay thi xic
suit cic tran dong dét vugt qui 6 do Richter & khu
vue Dién Bién 13 khong cao.
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SUMMARY

Geological 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 Quatemary
overburden with thickness of 150-200 m and clearly
detects recent tectonic activity in adjacent areas of
the Dien Bien city. In the seismic section, 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 mmiyear). This fact
shows that, in the Dien Bien area, the magnitute of
paleoseismic events can not exceed more than six.
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