33(1), 18-28

Tap chi CAC KHOA HOC VE TRAI DAT 3-2011

KET QUA XU LY BUOC PAU SO LIEU PO SAU
TU TELUA TUYEN HOA BINH - THAI NGUYEN
VA TUYEN THANH HOA - HA TAY

~ LEHUY MINH', PINH VAN TOAN?, VO THANH SON',
NGUYEN CHIEN THANG', NGUYEN BA DUAN', NGUYEN HA THANH',
LE TRUONG THANH', GUY MARQUIS®

E-mail: lhminhigp@gmail.com

Wién vat Iy dia cau, Vién KH & CN VN
Vién Dia chat, Vien KH & CN VN
3’Vién Vit Iy Pia cau Strasbourg, Cong hoa Phap

Ngay nhan bai: 20-4-2010

1. Mé dau

Déi dit giy Song Hong 1a mot trong nhimg déi
dut gay c6 kha nang phat sinh dong d4t manh trén
linh thé mién Bic Viét Nam va Bién Pong. Pt
gdy kéo dai hon 1000km tir Tibet dén vinh Béc bo
1a ranh gi¢i phan chia gitra khdi luc dia Nam Trung
Hoa va khdi Pong Duong. N¢ 1a ddi tugng nghién
clru ¢6 y nghia dic biét quan trong d6i voi nhiéu
linh vuc khoa hoc va thyc té, dic biét 1a dia dong
lyc thach quyén khu vue DPong Nam A, va vi thé tir
trudc dén nay da co kha nhiéu cong trinh nghién
clru vé cu trac sdu doi dut gy nay bang phuong
phép do sau tir telua [1, 12] cua cac tac gid trong va
ngoai nudc [6, 9, 10]. Trong khudn khd dé tai doc
lap cép Nha nudc “Nghién ciru cdu triic sdu thach
quyén mién Bdc Viét Nam bcfng do sdu dia chén va
tir telua nham nang cao do tin cdy cua cac dw bdo
thién tai dia chat® hai tuyén do sau tir telua Hoa
Binh - Thai Nguyén (TX Hoa Binh - V3 Nhai, Thai
Nguyén) va Thanh Hoa - Ha Tay (Nhu Xuan,
Thanh Héa - My Puc, Ha Tay) da duoc thuc hién.
Trén hai tuyén do ciing dong thoi tién hanh do dia
chén do sdu nham xac dinh mot cach tin cdy céc
mit ranh giéi chinh trong vo Trai it nhu ranh
gidi vo trén - vo gilra, ranh gidi vo gilra vo dudi va
ranh gidi vo dudi - Manti (mat Moho). Bai bao nay
trinh bay phan tich budc dau cac két qua do sau tir
telua & hai tuyén trén va két qua minh giai vé cau
trac dién tré cla cac 10p trong vo Trai Dat.
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2. Thue dia do siu tir telua tuyén Hoa Binh -
Thai Nguyén va Thanh Héa - Ha Tay

Thiét bj dung dé do dac 1a tram do sau tir tellua
Géo-Instrument ctia Vién Vat 1y Dia cAu Paris vién
trg cho Vién Vat Iy Dia céu, day la tram do sau tu-
tellua hién dai ghi s6 duy nhit & Viét Nam hién
nay. Thiét bj gdm: tram do trung tdm, may tinh,
cac dién cuc, cac cam bién tu, day ndi céc dién
cuc,... Cac dién cyc su dung trong do sau tu telua
1a cac dién cuc khong phén cuc c6 thé tiép xuc rat
nhé (mot vai mV) va do troi rat yéu. Cac dau thu tir
dugc sir dung 1a dau thu kiéu cam tng c6 d6 nhay
¢d 107 nT, day nbi tir ddu thu tir téi may ghi la
50 m, dam bao tranh dugc cac ngudn nhidu tir nho
& gﬁn vi tri dat tram ghi. Cac dau thu tir nay la loai
dau thu dugc san xuét tai Trung tim Dia vat 1y tai
Garcy, Cong hoa Phap.

Trén tuyén do siu tir telua Hoa Binh - Thai
Nguyén (HB-TN) chiing toi di tién hanh do dac
dugc 33 diém do va tuyén Thanh Hoa - Ha Tay
(TH-HT) do dugc 31 diém. Do dai coa tuyén HB-
TN khoang 122km, khoang cach giita cac diém do
trung binh la 4,35km, 46 dai tuyén TH-HT
khoang 128,9km, v6i khoang cach dém do trung
binh 1a 4,16km. Toa dd va tén tung diém do duoc
liét ké trong bang 1 va dugc biéu dién trén hinh 1.
Tai ting diém do sau ching toi tién hanh do
dac hai thanh phan truong dién va hai thanh phan



truong tir theo hai huéng vudng goc véi nhau mét  phan NS va mot huéng duoc chon vudng goc
cach twong ng; mot hudéng dugc chon song song  véi phuong cau trac (N50°) duoc goi la thanh
vGi phuong cau truc (N140°) dugc goi 1a thanh  phan EW.

Bing 1. Toa d6 cac diém do sau tir telua tuyén Hoa Binh - Thai Nguyén va tuyén Thanh Héa - Ha Tay

Toa dd R .
. Do cao (m) Dia danh
biem Vy do Kinh do
Tuyén Hoa Binh - Thai Nguyén
NO1 21°42'55,38" 105°55'53,16” 40 Déng Chua, La Hién, V& Nhai, Thai Nguyén
NO2 21°41'14,28" 105°55'29,10 45 Deo Khé, Khe Mo, Ddng Hy, Thai Nguyén
NO3 21°40'0,96” 105°53'12,78" 40 Khe Mo, Déng Hy, Théi Nguyén
NO4 21°37°0,88” 105°52'24,84” 40 Cay Thi, Linh Son, Béng Hy, Thai Nguyén
NO5 21°3240,02” 105°47'50,04” 35 Nha Tho, Thinh Blrc, Tp. Thai Nguyén
NO6 21°29'54,24” 105°48'33,54” 25 Xuan Bang, Binh Son, Séng Coéng, Thai Nguyén
No7 21°27'12,06" 105°45'32,58" 30 X6m Chéng, Phic Thuan, Phd Yén, Thai Nguyén
NO8 21°24'15,30" 105°44'52,38" 75 Ngoc Thanh, Tx. Xuan Hoa, Vinh Phu
NO9 21°20'0,60” 105°4205,76” 10 Vinh Béng, Trung My, Binh Xuyén, Ha Tay
N10 21°19'40,32 105°41'50,46” 20 Vinh Tién, Ba Hién, Binh Xuyén, Vinh Pha
N11 21°1724,72" 105°39'39,90” 10 N6i Phat, Tam Hop, Binh Xuyén, Vinh Phu
N12 21°14'59,94” 105°37'31,62 5 Xuan Lang, Thanh L&ng, Binh Xuyén, Vinh Phu
N13 21°12'40,44 105°33'32,94" 7 X6m L&, Tam Héng, Yén Lac, Vinh Pha
N14 21°09'44,94 105°33'22,92 6 Nhat Chiéu, Lién Chau, Yén Lac, Vinh Phu
N15 21°08'22,08 105°33'53,10” 6 Xém Tam, Vong Xuyén, Phic Tho, Ha Tay
N16 21°07°39,60” 105°3321,18” 7 Lac Xuyén, Véng Xuyén, Phic Tho, Ha Tay
N17 21°04'54,48" 105°32'30,00” 8 Yén L6, Cam Yén,Thach Thét, Ha Tay
N18 21°04'09,54” 105°29'34,50” 15 Thién Ma, Son Béng, Phuc Tho, Ha Tay
N19 21°02'11,46 105°28'40,08” 23 Dbéng Mo, Ha Tay
N20 20°59'10,20” 105°25'00,06” 85 Xoém Meé, Yén Quang, Lwong Son, Hoa Binh
N21 21°00'25,98" 105°26'42,30” 36 Déng Téi, Yén Trung, Lwong Son, Hoa Binh
N22 20°54'47,04” 105°23'13,86" 71 X6m Ban, Phic Tién, Lwong Son, Hoa Binh
N23 20°53'40,20 105°23'25,74” 42 Xém Md, Dan Ha, Ky Son, Hoa Binh
N24 20°45'47,58" 105°20'50,04” 110 Déng Chua, Théng Nhét, thi xa HB, Hoa Binh
N25 20°47'47,88" 105°21'21,06” 25 Bai Yén, Dan Chu, Tp. Hda Binh, Hoa Binh
L14 21°09'49,44 105°33'31,44” 10 Cuwu Ap, Lién Chau, Yén Lac, Vinh Phuc
N27 21°20'15,12" 105°42'00,60” 7 Vinh Béng, Ba Hién, Binh Xuyén, Vinh Phic
N28 21°19'38,22” 105°41'54,78” 19 Vinh Tién, B4 Hién, Binh Xuyén, Vinh Phic
N29 21°24'46,8” 105°44'50,58” 70 Ngoc Thanh, TX Xuan Hoa, Vinh Phtc
N30 21°17'16,62 105°39'39,96” 8 N6i Phat, Tam Hop, Binh Xuyén, Vinh Phic
N31 21°14'5,34” 105°35'29,16" 7 Dong Thén, Tam Hong, Yén Lac, Vinh Phic
N32 21°214,8" 105°42'18,36" 20 Vinh Béng, Trung My, Binh Xuyén, Vinh Phic
N33 21°14'48,42 105°37'20,22 2 Yén Lan, Thanh Lang, Binh Xuyén, Vinh Phtc
Tuyén Nhw Xuan, Thanh Héa - My Birc, Ha Tay
TO1 19°28'14,34” 105°24'21,54” 143 Doi 6, Bai Tranh, Nhw Xuén, Thanh Hoéa
T02 19°31'28,32” 105°249,72" 122 Xuén Hoa, Nhw Xuan, Thanh Héa
TO3 19°33'39,42 105°23'3,12” 96 Xuén Hoa, Nhw Xuan, Thanh Héa
TO4 19°37'10,92 105°22'36,66” 113 Thanh Hwong, Xuan Quy, Nhw Xuan, Thanh Héa
TO5 19°38'28,74” 105°23'56,82" 106 Tan Thinh, Héa Quy, Nhw Xuan, Thanh Héa
T06 19°41'55,44” 105°27'21,66" 64 Thanh Hoéa
TO7 19°51'19,68" 105°24'39,42 60 Lang Bai, Xuan Phu, Tho Xuan, Thanh Héa
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Bing I (tiép theo)

T08 19°42'9,48” 105°27'47,88" 53 Thwong Vinh, Nhw Xuan, Thanh Hoa

T09 19°44'49,62" 105°25'48,42 38 Thwong Ninh, Nhw Xuan, Thanh Héa

T10 19°48'17,28" 105°22'53,52" 35 Liém Thanh, Luan Thanh, Thuwong Xuan, Thanh Hoa
T 19°55'22,62” 105°22'42,60” 20 Bai Do, Xuan Bai, Thuwong Xuan, Thanh Hoa

T12 19°58'1,02” 105°24'45,12 31 Thanh Céng, Kién Tho, Ngoc L&c, Thanh Héa

T13 20°08'12,42" 105°24'17,52" 91 Quang Toa, Quang Trung, Ngoc Léc, Thanh Héa.
T14 20°09'33,9” 105°26'40,44" 96 Lang Quan, C&m Chau, Cam Thay, Thanh Héa

T15 20°11'15,60” 105°28'3,78" 40 Lang Lua, Ca&m Son, C&m Thuy, Thanh Héa

T16 20°18'8,46” 105°30'39,66” 30 Nang Trwong, Thach Quang, Thach Thanh, Thanh Héa
T17 20°17'44,94 105°30'30,3” 20 Théng Nhét, Thach Twong, Thach Thanh, Thanh Héa
T18 20°13'23,94” 105°28'40,92 21 Ngoc Liém, Cam Tu, Cdm Thay, Thanh Héa

T19 20°15'34,62" 105°30'14,94” 115 Ddi Ma, Cam Tu, Cdm Thay, Thanh Héa

T20 20°24'58,56” 105°30'10,56” 30 Xuan L&o, An Nghta, Lac Son, Hoa Binh

T21 20°24'22,14 105°35'46,26” 60 Di Dan, Yén Lac, Yén Thay, Hoa Binh

T22 20°26'23,94” 105°36'59,7” 37 Bia Pa, Bao Hiéu, Yén Thuy, Hoa Binh

T23 20°27'13,62 105°38'34,68” 45 Bai C4, Bao Hiéu, Yén Thuy, Hoa Binh

T24 20°32'43,32" 105°42'10,68” 40 Huwng Thi, Lac Thay, Hoa Binh

T25 20°35'57,6” 105°43'35,04” 10 An Phu, My B, Ha Tay

T26 20°05'21,18" 105°24'21,24” 60 Dién Son, Ngoc Son, Ngoc Lic, Thanh Héa

T27 20°03'05,28" 105°26'9,42 21 Ngoc Trung, Ngoc Lac, Thanh Hoa

T28 20°00'2,52" 105°24'41,04 25 Minh Tién, Ngoc L&c, Thanh Héa

T29 20°14'58,44” 105°30'9,54” 50 Lwong Thanh, C&m Ta, Cam Thly, Thanh Hoa

T30 20°28'41,58" 105°40'412,22" 40 Déng Bai, Lac Hung, Lac Thay, Hoa Binh

T31 20°31'20,52” 105°40'41,52” 25 Suédi Man, Hung Thi, Lac Thay, Hoa Binh
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Hinh 1. So db cac tuyén do sau tir telua Hoa Binh - Thai Nguyén
va Nhu Xuén, Thanh Hoa - My Puc, Ha Tay

20



3. Xir Iy s6 liéu do su tir telua

Dua trén cac chudi $6 liéu cac thanh phén
truong dién va truong tir thu dwoc chung t6i tién
hanh xir 1y bang phan mém MT [6], mt phan mém
di kém hé théng thiét bi Géo-Instrument dé thu
dugc cac dudng cong dién tré suat biéu kién theo
hai huéng NS va EW nhu da néu, viéc xir Iy biang

phin mém nay doi hoi 8 bloc sb lidu lién tiép ¢
chat lwong t6t. Hinh 2 1a vi du cac dudng cong do
sau thanh phin NS (cac diém tron) va thanh phin
EW (cac diém hinh thoi) thu dugc tai diém L14.
Tép hop céc duong cong do séu thu dugc tai tat ca
cac diém do 1a co so cho cac phép nghich dao 1D
va 2D xay dung cac mat cit chu trac dia dién vo
Trai Dét trén tuyén nghién ctru.

1000
E
<3
S 100
<
>
0
a
<®
S
g | |
= 10_,'kfk'}\n',‘,,,,L,,,,‘,,,,‘,,,,l,,,,‘
@ O - - - - - - - - - - d4<- - - -l - - - - - - ZI
@ T
1 - - - - - - - - - - _ 1 _ - __1____
| | | | | |
T T T
1 |||||||Ii |||||||Ii |||||||I| |||||||I| |||||||Ii |||||||Ii
0.001 0.010 0.100 1.000 10.000 100.000

1000.000
Chu ky (sec)

Hinh 2. Cac dudng cong do su tir telua thanh phan NS (cac diém tron) va thanh phin EW
(céc diem hinh thoi) tai diém L14 tuyén Hoa Binh - Thai Nguyén

4. Biéu dién gia mat cat dién tré suat bieu kién

Dé o duoc 3’/ niém so bd vé céu tric dién tro
sudt tren toan tuyén do chung toi xay dung céc gia
mit cit dién tré sudt biéu kién, tryc hoanh la
khoang céch giira cac diém do dac, truc tung la tAn
sb do dac dugc v€ & ty 1€ logarit. Hinh 3 1a gid mat
cit dién tré suat biéu kién d6i véi thanh phdn EW,
hinh 4 13 gia mat cit dién tré suit biéu kién ddi voi
thanh phan NS d6i voi tuyén HB-TN. Ching ta
biét rang tan s6 song dién tir cang cao (chu ky cang
ngan) d6 sau tham nhdp cang ndng, tin sb cang
thip (chu ky cang dai) d6 sau tham nhap cang lén,
do do gia mit cit co thé cho chung ta y niém so bo
vé cau trac vo Trai Dét trén tuyen nghlen cuu. Trén
tuyén c6 nhung diém c6 dién tro suét thap hon so
v6i cac diém xung quanh, vi du cic dlem NO04,
NO8, N13-L14, NI18,... Chung ta biét rang & cac

d(n gut gay, da trong vé bi dap VO’ do d6 dién tro
suét tai diém dut gay dién tr& sudt thuong nho hon
s0 voi diém xung quanh [4, 5, 10, 11]. Nhu thé so
Vi cdc ddu higu dia chit va dia vat Iy khic c6 thé
nhéan dlnh rang diém N04 gan dut gay Quoc Lo 13,
NOS8 gan dut gay Pong Triéu- Uong Bi, dlem N13-
L14 gan duat gdy song Chay, diém N18 gin dat giy
song Hong. Tuy nhién hinh thai cu thé cua cac dit
gdy nay chi co thé thu dugc trén co s& tién hanh
cac phép nghich dao 2D xdy dung cac mit cit dia
dién céu triic sdu vo Trai Dat & tuyén nghién ciru.

Mit khac ¢ phan nhiéu cic diém do, ving tan s6
trung binh dién tré' suat biéu kién cao hon phan tan
s0 thip va tan s cao, diéu d6 cho ching ta ¥ niém
réng trong m6 hinh mat cat dién tro sult vo Trai Dat
xay dung duogc, phﬁn gitta ciia mat cit s& ¢ dién tro
suét cao hon phan trén cung va phin dudi sau.
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Hinh 4. Gia mit cit dién tro suat biéu kién thanh phan NS, tuyén Hoa Binh - Thai Nguyén

Gia mit cat dién tro suat biéu kién thanh phan
EW va thanh phan NS tuyén NX-MP duoc trinh
bay trén hinh 5 va hinh 6. Ching ta c6 thé thay
rang & phan 16n cac diém trén tuyén phan tan sd
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trung binh c6 dién tro sudt cao hon ¢ phan tan s cao
va phan tan sd thip. M6 hinh vo Trai Dat s& c6 ba 16p
tiéu biéu véi dién tro sudt ¢ trén cing cua vo va 16p
dudi ciing ctia vo ¢6 dién tro thip so véi 16p vo gitra.
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Hinh 6. Gia mit cat dién tro suat biéu kién thanh phan NS tuyén Thanh Hoa - Ha Tay

5. Két qiia nghich dao s liéu va thao luin

Trudc hét chung t6i trinh bay cac két qua
nghich dao 2D. Trong phép nghich dao 2D ta phai
lam hop ddng thoi tht ca cac dudong cong dién tré
sut bing mo hinh dién tro sut ctua moi trudong bén
dudi. Chinh vi thé nén bang phép nghich dao 2D
c6 thé phat hién dugc cac bat dong nhit theo
phuong nim ngang, nhét 1a cac déi dut giy, do vay
chung toi bat ddu viéc minh giai s6 liéu do sdu tur
telua bang viéc thuc hién phép nghich dao 2D.

Chung t6i st dung phép nghich dédo 2D bing
phuong phap giam du nhanh (Rapid Relaxation
Inverse-RRI) [8] thuc hién v&i phin mém Geotools
[2]. Phép nghich dao 2D RRI ¢6 thé dugc thuc hién
riéng 1& ddi vdi timg thanh phan, hodc dong thoi ca
hai thanh phan. Trong phan tich 2D s6 lidu tir telua
cac tuyén HB-TN va TH-HT chung t6i chon mé
hinh ban déu 1a nira khong gian ddng nhit c6 dién
trd sudt 100 Q.m. Trong qué trinh tinh toan ching
toi théy r?lng viéc lya chon nghiém 2D cho nghich
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d4o ca hai thanh phan NS va EW d6i vdi cac tuyén
do khong cho két qua hoi tu, ma chi chon dugc
nghiém cho thanh phan EW va két qua dugc trinh
bay trén hinh 7, 8. Céac hinh v€ dugc xay dung &
cung ty 1& ngang va ty 18 dimg, truc hoanh 1a chiéu
dai tuyén, truc tung 1 do sau. Tir thong tin dia chét
tuyén Hoa Binh - Thai Nguyén cét qua nhiéu dut
giy: dut giy song Hong, dit gay song Chay, dl'rt
gdy song Lo dut giy Pong Triéu - Uong Bi...

trén mat cit dia dién hinh 7 ching ta c6 thé nhan
thdy biéu hién cua dit giy Muong La - Bic Yén,
dut gy song Hong, dut gy song Chay va dut giy
song Lo bang cac ranh gioi thay dbi dién tro 1o rét
cét qua toan bo vo Trai Dat. Cac doi dut giy nay
nhu thé 1a cac dut gy 1on xuyén vo, diéu nay phu
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hop véi cac két qua nghién ctru trude ddy. Put giy
Muong La - Bic Yén c6 huéng cim gin nhu thing
ding. Dat gay séng Hong va dl'rt gdy song Chéy co
goc déc khoang 88" nghiéng v& phia dong bic (tic 1a
veé ph1a cudi tuyén Thai Nguyén); dut gdy song Lo co
goc déc khoang 92° hudng vé phia tdy nam (phia
Hoa Binh). Céac két qua nay phu hop vé6i nhimng két
qua nghién ciru trude day, nhét 1a cac két qua nghién
ctru dia chin siu ngoai bién. Khoang cich giita cac
diém do kha thwa nén c6 thé vi tri diém do khong
nam trong d6i pha huy dut gay trén mat cit dién tro
suat khong thé hién dugc, nhat 1a cac dit giy nho co
d6i pha hay hep, chinh vi thé cac dut giy nhu dut
giy Dong Triéu - Udng Bi, dit gy Qudc 16 134, dut
giy Déo Khé khong phat hién dugc.
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Hinh 8. Mit cit dia dién tuyén Thanh Hoa-Ha Tay, nghich dao 2D thanh phan EW

Trén tuyén TH-HT, dut gy song M3, dut giy
Son La va dit giy Kim Béi ciing dugc thé hién
bang doi co dién tro sudt thay d6i kha rd rét. Trén
mit cat dia dién cia ca hai tuyén, dién tro suit cua
vo Trai dat thay dbi lién tuc tir vai chuc Q.m t6i
hang ngan Q.m. C6 mot xu thé chung ¢ ca hai
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tuyén la phﬁn dudi cia mat cit, & do sau dudi
khoang 20km dién tr¢ suat nho hon phan bén trén.
Phan phia trén ¢ d6 siu nho hon khoang 5km dién
trd suat ciing nho hon phan bén duéi. Kiéu cau triic
vo ¢6 16p vo bén trén va 16p vo bén dudi nhd hon
16p vo giita dwoc goi 13 céu trac vo Phanerozoi,



kiéu trac vo phd bién quan sat duoc & nhidu vung
trén thé gidi [3, 9]. O kiéu cu truc vo ndy viée xac
dinh ranh giéi Moho tu tai li¢u tir telua s€ kho khan
vi su chénh 1éch dién tr& suét gitta Manti va 16p vo
bén dudi kém rd rét, thong tin vé mat Moho chi ¢o
thé thu duoc mot cach tin cdy tir phan tich sb liéu
dia chin do siu. Trong cac mit cét dia dién ¢ hinh
7 va hinh 8 dya vao hinh thai bién ddi cua dién tré
suét theo chiéu sdu & vi tri dut gdy, chung toi gia
dinh rﬁng cac dut gay da néu (Muong La - Bic
Yén, song Hong, song Chay, song Lo, song M4,
Son La, Kim B6i) 14 nhiing dut gdy sau xuyén vo,
tuy nhién didu nay ciing con mang tinh chi quan,
chua c6 két qua do sau tir telua bang cac thiét bi
khéc hién dai hon dé so sanh.

Cung voi viéc nghich ddo 2D ching t6i cling
tién hanh viéc nghich dao 1D s6 liéu thu duogc tai

cac diém do di néu. Dé xay dung mo hinh dia dién
bang minh giai 1D chung t6i sir dung phuong phap
thir va lya chon. Tuy nhién nhu ching ta biét bai
toan 1D cho két qua da nghiém, do vy nguoi ta
phai c6 thong tin bd sung dé loai di tinh da nghiém,
& day két qua xac dinh cac ranh gidi chinh trong vo
Trai Dét nho phuong phéap do sau dia chén trén céac
tuyén da dugc su dung. Trén tuyén HB-TN, ranh
gidi giita 10p vo trén va 16p vo giita thay doi trong
khoang 1-4km, ranh gidi gitta 16p vd gitra va 16p
vo dudi & dd sau 14-17km, mat Moho & dd sau
trong khoang 30-32km. Trén tuyén TH-HT, céac
ranh gidi twong ung la 3-4km, 14-17km va khoang
32-37km. Két qua nghich dao 1D bing phuong
phép thtr va lya chon véi cac d¢ sau tham khao néu
trén tir s6 liéu dia chdn duogc trinh bay trén hinh 9
va hinh 10 (d6i v6i tuyén HB-TN), hinh 11 va hinh
12 (dbi véi tuyén TH-HT).
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Hinh 9. Mit dia dién tuyén Hoa Binh - Thai Nguyén, nghich dao 1D béng phuong phap thir va lya chon
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Hinh 10. Mat dia dién tuyén Hoa Binh - Thai Nguyén ¢ khoang 5 km dau tién, nghich dado 1D
bang phuong phap thtr va lya chon

Hinh 9 chi ra rang 16p vo bén dudi & phan 16n
cac diém c6 dién tré sudt tir 300Q.m dén 2000Q.m
thdp hon han 16p vo giita c6 dién tro sut tir
2000Q.m dén 6000Q.m, va cao hon dién tro suit

clia manti tir 5Q.m dén 200Q.m. Lép vo bén trén &
phan 16n cac diém déu c6 dién tré sut thap hon
16p vo gitra. Két qua phan tich thu dugc trén hinh 9
tuong d6i phu hop véi két qua phan tich sé liéu do
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sau tu telua ¢ vung triing Ha Noi trén cac tuyén Ba
Vi - Bic Ninh va Thanh Son - Thai Nguyén [9,
10]. Trén hinh 9 vi tri cac dut gdy dugc xac dinh tir
két qua nghich dao 2D twong tng di néu & hinh 7.
Hinh 10 biéu dién mat cit dia dién chi tiét cua hinh
9 dén d6 sau Skm. C6 thé thiy rang 16p dién tro
suat cao 2000-6000Q.m thay dbi trong khoang do
sau tir 1500m & khu vye Hoa Binh dén gan 3000m
¢ khu vuc Thai Nguyén, phin gitia tuyén & khu

vuc Vinh Phic 16p dién tré sudt cao nay nhd 1én
cao dat t6i do sau khoang 1000m, diéu nay c6 thé
do d6 day cua ting trAm tich bén trén & khu vuc
d6i dat gay song Hong va phia Thai Nguyén day
hon ¢ khu vyc Vinh Phuc, trong khu vuc doi dut
gdy song Hong con co 16p dién tré suat c& vai chuc
Qm & phﬁn trén cung cuia mat cét, kiéu chu trac
nhu vy phu hop véi kiéu cdu triic cua bodn triing
song Hong nhu da néu trong [6].
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Hinh 11. Mit dia dién tuyén Thanh Hoa-Ha Tay, nghich dao 1D bang phuong phap thir va liwa chon.
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Hinh 12. Mit dia dién tuyén Thanh Héa - Ha Tay & khoang 5km dau tién, nghich dao 1D
bang phuong phap thir va Iya chon

Mat cit dia dién ddi véi tuyén TH-HT trén hinh
11 ciing cho thiy rang 16p vo bén duéi c6 dién tro
suat tir 50Q.m dén 1700Q.m thip hon 16p vo giira
c6 dién trd suat tir 1700Q.m dén 5000Q.m, va cao
hon dién tré sut ciia manti ¢& 50-200Q.m. Lép vo
bén trén ¢ phan 16n cac diém ciing déu c6 dién tro
suat thap hon 16p vo giita nhu ¢ tuyén HB-TN. Mit
cit dia dién chi tiét dén d6 sau 5 km cua tuyén TH-
HT trén hinh 11 cho thdy 16p c6 dién tré suat cao
1700-5000 Q.m nim ¢ d6 sau khoang 3500m co
nhitng thay d6i c6 tinh cuc bd trong khoang vai
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tram mét; ranh gidi cac 16p dién tré sudt thap hon &
phia trén ciing bién doi tuong tu.

Nhu vay qua phan tich ¢ trén ta thdy dic diém
vé chu trac vo trén hai tuyén HB-TN va TH-HT &
két qua nghich ddo 1D cé su tuong ty nhau, nhung
dai bién dbi cua dién tré sudt trong cac 16p & hai
tuyén c6 khac nhau. Dién tro sut 16p vo bén dudi
thip hon 16p vo bén trén phu hop véi két qua
nghién ciru ctia Poan Van Tuyén va nnk [11, 12] &
khu vyc déi dut giy song Hong.



Nhu d4 néu thong tin vé cac ranh gidi chinh cua
v6 Trai dat nhan duoc tir phan tich sé liéu dja chan
tham do, hinh 9 va 11 cho thiy dién tr& suit trong
mdi 16p tir két qua 1D bién ddi trong dai kha rong.
V6i két qua phan chia ranh gi¢i nhu vay thi sy bién
d6i manh cua dién tré sut trong mdi 16p ciing thé
hién trén mat cit 2D. Diéu nay c6 thé hiéu dwoc vi
thuc t& dién tré sudt cua dat da phu thudc vao rat
nhiéu yéu t6, trong d6 cac yéu t6 vé ham luong
chit 16ng, d6 khoang hoa, do rdng,... 1a nhimng yéu
t6 quan trong lam dién tr& sudt cia d4 co thé giam
manh. Tuyén HB-TN cit ngang qua d6i dut gay
Séng Hong, trén mat cit 2D cho théy dién tro suét
& khu vuc gitta tuyén tir dat giy Muodng La - Bic
Yén t6i dit giy song Lo dién trd sudt & phan vo
giita va dudi thip hon & phan dau (Hoa Binh) va
phan cudi tuyén (Thai Nguyén); su bién doi theo
phu’ong ngang cia dién tré suit trong khu vuce gitia
tuyen cung o ret hon. Céc vung dién tro suat cao &
d4u va cudi tuyén HB-TN phan anh ring cu trac
clia vo & day rat rén chéc, trong khi trong khu vic
d6i dut gay Song Hong dién tro suit phan vo trén
va vo gilta nho hon va sy bat dong nhét theo
phuong ngang cua chu trac dién tré 13 rat rd rang,
diéu nay phan 4nh mirc d6 hoat dong kién tao
manh mé cla d6i. Trong cac mit cit dién tro suat
Vo Trai dat cit qua cac d6i dut gay [6 10, 11], s
ton tai ctia 16p vo dudi ¢ dién tré suit thap thuong
duoc cho 1a lién quan véi sy chdy déo cua vét chét
dudi tdc dung cua nhiét va nudc gidi phong trong
qué trinh bién Chét, hodc sy nang 1én cuc bo cua
manti. Trén cac mat cit dién tro suit ¢ hinh 9 va
hinh 11 chung ta c6 thé thay dién tro suat 16p vo
dudi bién ddi tir vai chuc Q.m dén hang ngan Q.m,
c6 nghia la sy chay déo chi cé thé ¢o tinh cuc bo
lan can cac dat giy [4, 5] chir khong thé trong
pham vi toan bo 16p vo dudi. Nhu vy két qua
nghich dao 1D s6 liéu do sdu tir telua véi thong tin
vé d6 day cac 16p tir s liéu dia chén ciing kho co
thé cho thong tin ddy du vé trang thai vat chit cua
vo Trai Dét trén tuyén do, thong tin nhu vy co thé
thu dugc mot cach tin cdy hon tir két qua nghich
dao 2D.

6. Két luan

Trong khuén khé d& tai “Nghién citu cdu tric
sdu thach quyén mién Bdc Viét Nam bcfng do sdu
dia chén va tir telua nham nang cao do tin cdy cua
cac dw bao thién tai dia char’ chung t6i da thuc
hién do sdu tir telua trén tuyén Hoa Binh - Thai
Nguyén véi 33 diém do va tuyén Thanh Hoa - Ha

Tay véi 31 diém do, d6 dai cua ca hai tuyén
khoang trén 120km.

Céc két qua nghich dao 2D béng phuong phap
giam du nhanh xay dung dugc mat ct dién tro suét
clia vo Trai Dét cho thdy sy biéu hién cua céc dit
gay 16n trén tuyén HB-TN nhu dut gdy Muong La
- Béc Yén, dat gdy song Hong, dut gay song Chay
va dut gdy song Lo; trén tuyén TH-HT thé hién rd
cua dut gdy song Ma, dut gdy Son La va dut gay
Kim B01 day la nhung dat gy sau xuyén vo, co
hudng cim gan nhu thing dung.

Nghich dao lD bang phuong phap thu va lya
chon cho thiy rang trén ca hai tuyen clu trac dia
dién cua vo Trai Dt 3 16p tidu biéu, véi 16p giita
¢6 dién tré sudt cao hon 16p trén va 16p dudi, 16p
Manti c6 dién trd suét thdp hon 16p vo dudi.

Dién troé sudt trong mdi 16p bién dbi theo
phuong ngang phu thuéc vao muc d¢ hoat dong
kién tao khu vuc; trong d6i dut giy song Hong,
dién tré sult cua vo thap hon khu vuc lan can va
bét dong nhét rd rét theo phuong ngang khing dinh
hoat dong kién tao manh mé cua déi. Sy gidm dién
tré sut o rét 1an can cac dut gy hoat dong nhu
dut giy song Hong, dut gdy song Chay, dut giy
Son La,... dugc cho 1a lién quan téi nhiét va chét
long dugc giai phong trong qua trinh bién chét
hodc sy nang 1én cia manti ¢ 1an can ching.

L&i cdm on: bai bao dugc hoan thanh trén co s&
két qua nghién ctu cua d& tai doc lap cAp Nha
nude “Nghién ctru cdu trac sdu thach quyén mién
Béc Viét Nam bang do sdu dia chin va tir telua
nhim nang cao do tin cdy cua cac du bao thién tai
dia chat”.
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SUMMARY

Preliminary results of processing the sounding magnetotelluric data of Hoa Binh - Thai Nguyen and
Thanh Hoa - Ha Tay profiles

Two magnetotelluric surveys from Hoa Binh (HB) to Thai Nguyen (TN) and from Thanh Hoa (TH) to Ha Tay (HT)
have been carried out. The lengths of these profiles are about more than 120 km with 33 stations (HB-TN), and with 31
stations (TH-HT). The geoelectrical cross-sections along two profiles obtained by two-dimensional inversion of the
magnetotelluric data, recording interval ranges from 10 to 10° s are presented. It is shown that the main faults such as
Muong La-Bac Yen, Red River, Chay River and Lo River on the HB-TN profile; Ma River, Son La and Kim Boi on the TH-
HT one, could be recognized by rapid resistivity changes in the crust resistivity models. They are all trans-crustal deep
faults with the vertical or nearly vertical dip. Assuming the Earth crust of three layers: upper, middle and lower with the
depths of about 1-4km, 14-17km and 30-37km, respectively, from the seismic exploration data, the 1D geoelectrical
models are obtained by using the MT software. It is shown that the middle crust’s resistivity is significantly higher than
the lower and upper one, but the each layer is not homogeneous conductively. The resistivity decreases clearly in the
active fault (Red River, Chat River Lo River...) zones, which could be related to the metamorphism releasing heats and
fluids or upwelling of the mantle.
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