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1. MO PAU

O Viet Nam céc nghién cttu cdu tric sau trong
nhiéu nam qua cht yéu ti€n hanh bang str dung tai
lieu trong luc. Ly do chinh 1a chi c6 tai liéu trong
luc va tai liéu tir hang khong méi phu duoc hau hét
dién tich ca nuGc. Nhiéu phuong phép phan tich ca
dinh tinh va dinh luong da dugc céc tac gia st dung.
Thong qua cdc nghién citu, mot s6 tic gia da xay
dung dugc so d6 céu tric sau vo Trai Dat, bao gébm
cac ranh gidi co ban cla vo : méng két tinh, mat
Conrad va mat Moho [ 4, 10, 11, 14, 15 ]. Do tinh
da tri twong d6i cao cia bai todn ngugc trong luc
nén cac két qua nghién cttu cdu tric vo Trai Dat
clia cac tac gia khac nhau con cé su khac biét rat
ddng ké. Mot so tdc gia ciing da st dung két qua
nghién ctu it 6i bang phuong phép tir Tellua dé doi
sanh cho xay dung mo hinh ban dau phuc vu tinh
todn mo hinh mat do, nhim nang cao do tin cay cla
phép phan tich trong luc. Trong thuc t€, bai toan
nguoc tir Tellua van 1a bai todn khd da tri do tdc
dong clia nguyén ly tuong duong, sai s6 do dac. Do
tinh trang chua c¢6 dugc s6 lieu di do tin cay dé doi
sanh, lién k&t nén rit khé danh gia do tin cay cla
céc so d6 cau triic sau theo tai liéu trong luc.

Cho dén nay tai liéu dia chan do sau van dugc
coi la tai liéu c6 do tin cay cao nhit trong nghién
cttu cau tric sau, nhung viéc khao sit bang phuong
phép nay khé khan hon nhiéu so véi phuong phép
khéc va chi phi ciing rat ton kém, nén ciing chi tién
hanh dugc mot khoi lugng han ch€ va st dung né
vira dé danh gid do tin cay cla céc két qua nghién
cu bing cdc phuong phdp khdc, vira c6 thé st
dung nhu tai liéu twa cho xay dung mo hinh ciu
tric vo trong xt 1y phan tich céc tai liéu dia vat ly
khdc. Trong khuon khé dé tai khoa hoc cong nghé
cép nha nuéc : "Nghién citu cdu triic sdu vo Trdi

TRAN ANH VU, NGUYEN THI HONG QUANG

Pdt mién Bdc Viét Nam bing dia chdn do sdu va tir
Tellua, nham ndng cao doé tin cdy ciia cdc dy bdo
thién tai dia chdt" da tién hanh dugc 2 tuyén dia
chén do sau, cét qua phin 16n cac don vi cdu tric
chinh clia viing ldnh thé phia Béc, v6i do dai méi
tuyén do dat xdp xi 130 km. Khdi lugng khao sit
nhu trén van con qua it so v6i nhu ciu nghién ciu,
tuy nhién day la loai tai liéu c¢6 kha nang cung cdp
cdc thong tin vé cdu tric sau mang tinh dinh lugng
tot hon. Thiét bi ghi séng dia chin dugc cic nha
khoa hoc cua trudng Dai hoc Texas tai El Paso (M¥)
cung cap. Quy trinh cong nghé tir khau khao sat dén
x{t 1y phan tich tai liéu, trao déi kinh nghiém ciing
dugc cic nha khoa hoc My tham gia truc ti€p. Thong
qua xUr ly phan tich tai liéu dia chan da xay dung
dugc mo hinh cau tric van t6c truyén séng trong
vo Trai Dat. Noi dung bai bdo chi gidi thieu mot s6
két qua budc dau xur 1y phan tich tai liéu cua tuyén
do Thai Nguyén - Hoa Binh (hinh 1). Mac du mo
hinh dugc xay dung con kha don gian, do sau xic
dinh dén céc ranh gidi trong vo con tuong doi tho,
nhitng gid tri nay c6 thé coi 12 gid tri trung binh c6
co s& dé tin cay.

I. XAY DUNG MAT CAT SONG DUGI TUYEN
PO THAI NGUYEN - HOA BINH

1. Xu ly s6'liéu truong song dia chdn

Tuyén do nay bét dau tir khu vuc dong béac huyén
V6 Nhai - Thai Nguyén chay theo huéng tay nam
qua lan can Phé Yén, Vinh Phiic, Ha Tay cii va két
thudc tai khu vuc tdy nam thanh ph6 Hoa Binh, dai
xdp xi 130 km. T dong bic xudng tay nam, tuyén
cit qua hé thong dit gy vong cung duyén hai
dong Bic Bo, ti€p dén 1a he dit gdy Song Hong va
doan tay nam cit qua dut gdy Nghia Lo - Ninh
Binh (hinh 1).
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Hinh 1. Phan b6 tuyén do dia chin do sau

Thiét bi sir dung trong nghién citu nay 1a may dia
chan chuyén dung Reftek-125 do hiang Refraction
Technology (M¥) ché tao va dugc phong thi nghiém
Dia vat ly J. Miller thudc truong Dai hoc Texas &
El Paso cung cép trong khuon khé hgp tc giita Vien
Dia chit v6i phong thi nghiém nay. C6 200 may
duoc bo tri doc tuyén do véi khoang céach thay déi
trung binh trong khoang tir 500 m dén 1.000 m, phu
thuoc vao diéu kién dia phuong. Day 1a loai mdy
gon nhe, c6 dai dong hoc dén 24 bit va khong can
day cdp néi gitta cdc may thu. Mat do ghi tin hiéu
dugc thuc hién 1a 250 miu/giay. D€ tao séng dia
chan trén tuyén do da ti€n hanh 6 vu né min tai 3 vi
trf, méi vi tri ¢c6 2 vu nd trong cac 16 khoan dudng
kinh 16n tir 220 mm dén 300 mm, sau tir 26 dén 32 m.
Do phéan b6 dan cu doc theo tuyén do khong cho
phép tién hanh céc vu nd theo khoang cich déu trén
tuyén, nén gitta diém nd ddu miit bac vé6i diém nim
phia trong tuyén do dat xap xi 50 km va giita diém
nay véi diém dau mit tay nam xap xi 80 km. Lugng
thu6c nd st dung cho cdc vu nd thay déi tir 550 dén
hon 850 kg. S6 liéu thu dugc tir cdc may ghi sau d6
dugc chuyén vao mdy tinh lién két thanh mot tép
thong nhat cho ca tuyén va dugc bién déi vé dinh
dang SEGY dé c6 thé sir dung cdc phan mém phé
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bién hién nay cho khau x& 1y phan tich ; toa do cic
diém do ciing dugc két ndi vdi tai lieu ghi séng. Dé
gidm b6t anh hudng cla cdc tin hiéu nhiéu, da ding
bo loc dai tan s6. Sau nhiéu lan thir nghiém loc véi
cdc dai tan s6 khéac nhau da lua chon dugc dai tin
s0 < 1 -2 dén khoang tir 14 dén 20 Hz t6 ra kha di
hon. Phép loc nhu trén dugc ti€n hanh cho cac vu
nd riéng r&, doi voi tuyén Thai Nguyén - Hoa Binh
c6 dén 6 vu nd tai 3 vi tri. Do viéc tao séng va ghi
séng déu phéi thuc hién trong thdi gian ban ngay,
¢6 nhiéu hoat dong clia con ngudi nén cdc bang ghi
séng déu c6 phong nhiéu khd cao. C6 thé thdy, tin
hiéu séng dia chan phan dnh khd md trén bang ghi
séng do cac vu nd tai diém La Hién tao ra (hinh 2).
Céc bang s6ng thu dugc tlr ngudn nd tao séng & Phé
Yén phan anh chit luong t6t hon (hinh 3). Trong khi
dé, cic bang séng thu dugc do ngudn nd tai diém Hoa
Binh ¢6 chat lugng kém hon so véi tin hiéu séng ghi
duoc do céc vu né tai La Hién va Phé Yén. Viéc xir
1y s6 liéu tién hanh cho ca cdc bang séng tao ra bdi
cdc vu nd riéng & 1in c4c bang téng do 2 vu nd tai
mdi diém nd trén tuyén do. Nhim tang khé niang theo
ddi t6t hon cac séng phan xa tir cdc tAng sau hon da
tién hanh hiéu chinh bién do theo nhiing khoang thoi
gian truyén s6ng. Dua trén kinh nghiém ctia cdc nha
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Hinh 2. Trudng s6ng quan sit véi diém né La Hién
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Hinh 3. Trudng s6ng quan sat véi diém né Phé Yén

nghién ctu trong finh vuc dia chan do sau [1-3, 5-8], khoang thoi gian
truyén séng duoc lua chon trong phép hiéu chinh nay 1 clta s 5 - 6 giay.
Pé thuan tién hon cho viéc lién két diac diém clia biang séng véi cdc yéu t6
célu trdc vo Trdi Dat dudi tuyén do da ti€n hanh hiéu chinh thoi gian truyén
séng gitta diém thu va phat séng theo cong thic :

T = T,-X/60 (1)

trong d6 T - thdi gian truyén séng tir ngudn phat dén may thu, T, - thoi gian
truyén séng phdp tuyén ngay dudi diém nd, trudng hop nay T, chi tinh cho
séng di thang ; X - khoang c4ch giita nguén phat va thu séng ; V = 6,0 km/s
dugc coi 1a van toc truyén séng P trung binh trong 16p vo luc dia phan phia
trén vo Trai Dat. Gia tri van t6c nhu trén nhiéu khi cling khong that phit
hop cho nhitng viing cu thé, béi vay trong xir Iy s6 liéu dia chan ngudi ta
thudng st dung phuong phdp quét van toc, v6i nhi€u gid tri van téc khdc
nhau, theo cong thic téng quat hon :

T = T,+X¥YV? 2)

Céc mat phan xa va khdc xa séng thudng dugc phan dnh bang nhiing
khoang gid tri van t6c¢ dac trung, nén khi lua chon dugc gid tri van téc phu
hop v6i mot ranh gidi nao do, két qua quét van téc s& cho mat cat séng
phéan &nh t6t hon cdc y&u td céu tric lién quan dé€n mat ranh gidi nay. Do

van toc truyén séng trong
vo Trai Dat ting dan theo
chiéu sau nén khi quan sét
cdc mat cat thoi gian lan
lugt 1a két qua quét van toc
tir nho dén 16n, cac séng dia
chan & ting nong mo dan,
trong khi cdc séng & ting
sau lai rd dan 1én. Phuong
phap quét van tdc twong doi
hiéu qua déi véi cac ving cé
céu tric dia chét phuc tap,
bdi n6 cho ta kha nang lua
chon gan nhu truc ti€p gia
tri van t6c phu hgp véi timng
ranh gi6i dia chan ton tai
trong vung nghién cwu.
Bing phuong phap quét van
toc, dac diém phan di trudng
séng theo phuong nam
ngang trong nhiéu trudng
hgp ciling duoc phan dnh t6t
hon. Lanh thé Bic Viét Nam
la ving c6 diéu kién dia
chat - kién tao phic tap,
binh d6 cdu tric bi cit xé
bdi cac hé thong dut giy
sau khd phét trién, mot so6
ving dat da trong vé Tréi
bat con c6 mic do bién
dang, dap v& cao nhu déi
Song Hong [16], viéc quét
van toc ciing rat can thiét.
Do d6 chénh cao dia hinh
chi dat xap xi 100 m gitta
cdc diém do trén toan tuyén
nén khong ti€én hanh hiéu
chinh dia hinh cho s6 liéu do
dac. Cong viéc xtr ly so liéu
nhu trén da dugc thuc hién
bing st dung cdc phén
mém chuyén dung nhu :
Seismic Unix, Ixseg2segy va
Reflewx dugc cac nha khoa
hoc My va Diic phat trién.

2. Két quad xu ly so'liéu
Trong s6 cdc mat cit
song thu duoc, truong séng

do cdc vu né tai diém Phd
Yén phan 4nh rdo hon ca.
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Tuy khong theo déi dugc lién tuc trén toan tuyén
nhung c6 thé quan sit dugc ci séng thang va séng
khiic xa kha tin cay trén bang séng chua qua xu 1y
cho nhitng vu né riéng ré (hinh 3). Theo mat ct
trudng séng thu dugc do cdc vu né tai La Hién va
Hoa Binh chi quan sit dugc tuong d6i 1d séng thang
doc theo mot doan tuyén gan véi diém né. Séng khiic
xa cling xudt hién ngay sau dé nhung ciing rat khé
theo ddi trén trudng séng quan sét (hinh 2). Diéu
ndy ciing dé hiéu, bdi lugng thude né ding tao séng
tai diém Phd Yén vuot troi hon hin hai diém con lai,
mat khéc dat d4 xung quanh khu vuc 16 khoan nd
min ciing toi x0p hon, 1a diéu kién thuan 1oi cho tao
séng bién do 16n hon. Luong thudc né st dung tao
séng tai hai diém La Hién va Thong Nhat - Hoa Binh
tuy tuong duong nhau nhung dat dé thanh tao carbo-
nat tudi Permi - Carbon rén chic vay quanh khu vuc
16 khoan né min tai Hoa Binh 12 nguyén nhan chinh
lam cho truong séng khong cé bién do 16n & ving
xa [12, 13]. Béng ap dung cédc phép xt 1y so licu
nhu trinh bdy & trén da xay dung dugc nhiéu mat
cét song, ca séng phan xa va khic xa phan dnh tot
hon nhiéu cdc yéu t6 cdu tric trong vo Trai Dat .

Bang viéc sir dung céc phan mém Ixseg2segy va
Reflewx két qua su dung bo loc dai véi tan so lua
chon cho céc bang séng tuy c6 khdc nhau nhung chi
dao dong trong khoang tir 0,7 dé€n khoang 16,5 Hz
va quét van toc véi cdc gia tri khdc nhau da lam cho
céc soéng khidc xa hién 1én 16 nét hon kha nhiéu so véi
trudng quan sat. C6 thé thay diéu ndy trong trudng
séng quan sit v6i diém nd tai La Hién va trudng
séng sau khi loc va quét véi van t6c V = 6,2 km
(hinh 2, 4). N&€u nhin vao truong séng quan sét chi
c6 thé quan sit duoc tin hiéu ctia séng thang xuat
hién & doan cudi tuyén (bén phai) trén mot doan
ngan cla tuyén do. Mat cat séng dudi tuyén nay sau
Xt 1y phan dnh kha tot cdc yéu t6 cau tric vo Trai
bat (hinh 4). Trong khi d6 viéc tién hanh loc dai
béng phan mém Seismic Unix v6i khoang tan s6
duoc lua chon tir 1 dén 20 Hz, két hgp véi hiéu
chinh bién do theo clra s6 thoi gian 5 - 6 gidy va
hiéu chinh van tdc theo cong thitc (1) da thu duoc
cdc bang séng, trong d6 cac s6ng phan xa dugc phan
anh rd nét hon (hinh 5). Nhu vay, phép xtt ly nhu
trén cho ta dén ba loai mat cat trudng séng gom :
cdc mat cit phan 4nh 18 hon cdc séng thing va séng
khic xa, cdc mat cét c6 séng phan xa duoc phan
anh 16 hon va cdc mat cét sau khi loc va quét van
toc. Phan tich dic diém trudng séng nhan dugc tir
két qua trén va lién két véi tai liu nghién ciu vé
diit giy c6 thé thdy, trong tat ca cdc mat cat séng
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céc d6i dit gy duge phan dnh bang ranh gidi, tai
d6 bién do cla trudng séng thay déi rd rét. Nhitng
ving ¢6 bién do 16n hon ¢6 mau sdm hon trén cac
mat cit séng (hinh 4-9). Tai mot s6 vi tri quan sat
thay su thay déi dot ngot thoi gian séng t6i cdc ranh
giGi phan xa hay khic xa cting 1a nhitng viing t6n
tai dit gdy. Dang luu y cdc mit cat séng dugc tao
ra do quét van t6¢ con cho kha nang tot hon trong
xdc dinh vi tri va huéng nghiéng ctia dat gdy. Viec
loc va quét véi cdc gia tri van téc khac nhau da thuc
hién cho tit ca cdc bang séng 1a téng clia hai vu nd
tai cac diém nd & cd La Hién, Hoa Binh va Phé
Yeén. Do khi quét v6i van toc cang 16n truong séng
phan anh cic d6i tuong sau hon nén qua lién két
truong song dugc quét véi van toc khac nhau da
dénh gid dugc huéng nghiéng ctia mot s6 duat gay,
theo d6, dit gy Song Thuong c6 xu thé nghiéng vé
phia bic, dut gy Song Lo va dit gdy Vinh Ninh déu
nghiéng vé tay nam. Tuy nhién, géc dd clia déi diit
gy Song Lo thoai hon, con dé6i dit gdy Vinh Ninh
gan phuong thang ding. Trén tat ca cdc mat cat
séng, d6i dit gdy Song Chay va Song Hong déu
phén 4nh nghiéng vé phia béc kh4 rd.

Trén cic bang séng phan anh rd hon cidc mat
phan xa da tién hanh lién két pha séng va vé dugc cac
ranh gidi phan xa, twong tng véi ba ranh giGi co
ban ctia vo Trdi Dat 1a mong két tinh, mat Conrad va
mat Moho. Trong s6 ba mat cit séng, mat cit tao ra
béi nguén né tai Phé Yén cho phép theo ddi duge ca
ba ranh giGi lién tuc trén ca chiéu dai tuyén do (hinh
8). Hai mat cit séng con lai, mat cat do ngudn nd tai
La Hién tao ra ciling phan dnh dugc ba ranh giGi phan
xa lién quan dén ba ranh giéi co ban trong vo nhung
khong dugc lién tuc trén ca chiéu dai tuyén. Dang
ti€c 1a mat cat séng dugc tao do ngudn nd tai Hoa
Binh phan anh khong that rd cdc ranh gidi phan xa.

Séng khic xa trong cdc bang séng sau khi loc
phan dnh rd nét hon, qua lién két séng ciing da xac
dinh dugc mdi lién hé giita trudng séng va céac 16p
co ban trong vo Trai Pat, trong d6 bang song do cac
vu né tai Phé Yén vin c6 trudng séng phan 4nh rd
nét nhat (hinh 6). Bang séng tao ra do nguén né tai
Hoa Binh rat khé xdc dinh cdc mat phan xa, nhung
theo s6ng khiic xa vin c6 thé theo déi dugc tinh phan
16p trong vo tuy khong that 16 nét.

Nhu vay, véi viéc tién hanh mot s6 phép loc va
hiéu chinh c6 thé thdy cic s6 liéu dia chin do sau di
phan dnh dugc cdc yéu t6 cdu tric co ban trong vo
Trai Dat duéi tuyén do.



bait, nhung mic do chi tiét
va do chinh xac phu thudc
kha nhiéu vao chat lugng tai
lieu khao sit. He quan sat
séng bao gém : phan bé céc
nguén phdt séng, phan bg
cdc mdy thu trén tuyén do,
do 16n ciia nguén phét séng.
D6 1a nhiing thong s rat
quan trong ¢ y nghia quyét
dinh dén chit lugng tai lidu.
s : : i Ngoai ra, phong nhiéu trong
i (i i i it viing tién hanh khao sit, mic
do phtic tap cua moi trudng
truyén séng ciing 1a nhitng
yéu t6 anh hudng khong nho
,, dén két qua thu va phat séng.
12 Trong cong tic dia chin do
sau, két qua chinh céan dat 1a
. mo hinh van téc truyén séng
. trong cic 16p céu tric bén
trong Trai Dat. Dé dat muc
tiéu nay, thudng nguodi ta
ti€n hanh giai bai todn nguoc
hoac mo hinh hoa tai li¢u dia
chan, trong d6 bai todn ngugc
1a huéng wu tién danh cho
phan tich cédc tap s6 liéu co
chat lugng t6t, bdi nd thuong
cho k&t qua c6 do tin cay cao
[2, 6, 7,17]. Tuy nhién, s6
lieu ddu vao cho giai bai
todn nguoc doi hoi phai cé
du cédc bang séng la thanh
phan cua mot hé quan sit
séng day du trong dia chin

l ‘i‘ !,‘ : ‘ va cling phdi c6 do tin cay
i il i dam bao, theo d6, truong
Bt izl i

1

10090

15030

Time-w6.0 (soc)

Tine-x 0 (soc)

T TR A ]

ii,* il
’ :1] i séng quan sat phai phan dnh
] 1’1 “ ; .‘ ; 1o cdc yéu t6 cdu tric cin
i i i - } i 5§ quan tam va tap so liéu ciing
rﬁ 1 it 1' u i 1 i '3' ! phéi dép dng yéu cdu vé mat
il il ‘MMW ky thgt ho il b todn
nguoc dat két qua tot, nhu
Hinh 6. Mt cit séng nd tai Phé Yén sau khi loc v6i dai tin s6 0,7-16,25 Hz ~ phdi du cdc biéu do thoi
khoang xuoi va ngugc... Do
nhiéu nguyén nhan, trong
qué trinh khao sit ciing hay
gap nhiing truong hgp khong
Mic du phuong phdp dia chan do sau cho dén nay vin duoc coi la  thé thu dugc tap s6 liéu du
phuong phdp cho do tin cay cao nhit trong nghién ctu cau tric sau vo Trdi  diéukién cho bai todn ngugc,

1L KET QUA BUOC DAU PHAN TICH BANG MO HINH HOA TAI
LIEU DIA CHAN DO SAU TUYEN THAI NGUYEN - HOA BINH
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nhung & nhiéu bang séng van
phéan 4anh dugc céc yéu t6 ciu
trdc can quan tam, thay vi giai
bai todn ngugc nguoi ta thuong
st dung bai todn mo hinh ho4.
Mic du khong du co s6 1y
thuyét chat ché nhu giai bai
todn ngugc, mo hinh hod trong
nhiéu truong hgp van cho céc
két qua déng tin cay trong
nghién ctu cau trdc sau [6, 7,
9, 17]. C6 nhiéu cich tiép can
dé xay dung bai todn ngugc
dua trén moi quan hé giita cac
tham s6 trudng séng véi cac
yéu t6 céu tric nhu dua vao
dac diém hinh dang va bién
do song, dua vao phan bo thai
gian séng t6i tai cic mdy thu...
Tuy da dang trong cich ti€p
can nhung cdc bai todn nguoc
vin c6 nhimg diém chung
trong cac budc thuc hién, d6
1a tinh todn ly thuyét tham s6
truong séng cin quan tam theo
mo hinh méi trudng truyén
song do nguoi phan tich xay
dung, goi la bai todn thuan
trong khau phan tich ; so sanh
gia tri tham s ly thuyét véi
thuc t€, néu do léch khong du
nho tién hanh thay ddi cic
tham s6 mo hinh va lap lai
qua trinh tinh cho dén khi dat
dugc do 1éch dl nho. N6i thi
don gian nhung giai bai toan
ngugc thuc su 1a mot hé thong
tinh todn rat cong kénh. Trudc
hé&t mo6 hinh ban diu duoc
nguoi phan tich xay dung lam
sao ¢6 dugc phién ban cang
gan v6i moi trudng thuc cang
tot. Diéu nay dam bao cho giai
bai toan ngugc khong nhiing
nhanh ma con hiéu qua hon,
bdi vay khi xay dung mo hinh,
ngudi phan tich can tan dung
céc thong tin vé moi truong,
két hgp véi khai thic so bo
cidc thong tin trong trudng
séng thu dugc. D€ céc tham
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Hinh 8. Thoi gian séng t6i cer’l'::lwr-ng'l"tﬂphén xa do nd tai Phd Yén :
PmP - Moho, PcP - Conrad, Pg - séng thing

TorwensB liws

Hinh 9. Mit cit séng nd tai La Hién va thoi gian séng t6i cdc mit
phan xa tuong ting

s cta truong séng 1y thuyét ti€n nhanh vé tham so thuc, nguoi ta sit dung
phuong phép binh phuong t6i thiéu cuc tiéu hod phiém ham trong phép

Trre-a i)



so sdnh, v6i cac thuat todn quy hoach t6i uu dugc su
dung. Céc tham s6 mo hinh méi 1an dugc thay ddi
déu tuan thu theo nguyén tic nay va duoc lua chon
tu dong trong qua trinh tinh.

Bai todn mo hinh hoé van bao gdm phan giai bai
todn thuan nhu & budc diu tién cua bai toan nguoc,
cac gid tri tham s6 1y thuyét ciing dugc so sanh véi
gid tri quan st va mo hinh sau d6 ciing phai thay déi
dé tinh 13p. Tuy nhién viéc thay déi tham s6 mo hinh
dugc tién hanh phan 16n dua trén co s& doi thoai
ngudi - mdy. Phép cuc tiéu hod phiém ham bing
phuong phdp binh phuong t6i thiéu néu c6 st dung
ciling rat han ché& va thudng chi stt dung thay thé d6i
thoai ngudi - may & doan khi do l1éch gitta gia tri
tham s6 1y thuyét va thuc t€ qua 16n. Tap so liéu
khao sat dia chin do sau trén tuyén Thai Nguyén -
Hoa Binh chi c¢6 ba diém phét séng, lai phan bo
khong déu, hon nita nhu da phan tich & phan trén,
trudng séng c6 thé thiét 1ap dugc madi quan hé véi
céc yéu t6 cau tric vo Trai Dat 16 rang chi c6 bang
séng v6i diém nd Phé Yeén. Bing séng do nguén né
tai La Hién tao ra, phan anh m6i quan hé véi céic
ranh gidi co ban nhung cling khong that rd trén ca
chiéu dai tuyén. Riéng trudng séng gay ra boi diém
né Hoa Binh chi cho ta theo ddi rd séng thang trén
mot doan ngan, lién quan dén ranh giéi phia trén. Do
dac diém vira néu, phuong phéap mo hinh hod theo
thoi gian song t6i dugce lua chon cho phan tich tuyén
dia chan nay, theo do, trén co s& 1y thuyét tia [6, 7,
9,17], thoi gian séng téi cic mdy thu theo dudng
truyén tia L dugc tinh theo cong thic :

n
© - $Lw ®
i=1
trong d6, t° - thoi gian truyén séng tir ngudn phat
dén mdy thu, L; va v, - do dai doan tia va van toc
séng P trong khoéi cdu tric thit i cia m6 hinh cau
tric, n - s6 khoi cia mo hinh.

Mic du d6i thoai ngudi - mdy la cong cu cha
yéu trong thay déi cdc tham s6 mo hinh cho méi lan
tinh lap, phuong phap binh phuong t6i thiéu van can
str dung trong nhiing trudng hgp cén thiét ctia phép
mo hinh hod, theo do, thoi gian truyén séng 1y thuyét
tr nguon phédt dén may thu dugc diéu chinh theo
cong thic :

t = 0+

j=]_amj

“

Trong cong thitc trén, m 1a s6 tham s6 mo hinh
(do sau dén cdc mat phan xa, van tdc truyén séng

trong cdc 16p). Pé xay dung mo hinh ban diu phuc
vu cho giai bai todn thuan doc theo cd chiéu dai
tuyén, ngoai st dung cdc thong tin sdn c6 vé cau
trdc moi trudng, ngudi ta con ti€n hanh bai toin mo
hinh hod 1D tai c4c diém nd, c¢6 bang séng thu dugc
v6i chat luong tot. Két qué sé 1a nhitng thong tin bd
ich, ddm bao cho mo hinh ban dau duogc xay dung
khong qua xa véi moi truong thuc t€. Pay ciing la
bién phép dé nang cao hiéu qua sir dung phuong
phap mo hinh hod. D6i véi tuyén do Thai Nguyén -
Hoa Binh, bang séng thu dugc do cdc vu né tai Phd
Yén tao ra c6 chat lugng tot nhat, phan anh kha ro
ba ranh gidi phan xa trong vo Tréi Dat da dugc su
dung tinh todn theo bai todn 1 chiéu, theo d6, thoi
gian phdp tuyén tir diém nd dén mat phan xa 16p
trén cting 1a 0,38 s, dén mat giita vo 1a 4,45 s va
dén mat sau nhat du dodn 12 Moho dat 6,56 s. Bang
stt dung phdn mém Seismic Unix theo phuong thic
doi thoai ngudi - mdy da xéac dinh duge chiéu ddy
va van toc séng P trong cdc 16p 1an luot 14 16p trAm
tich, 16p granit va 16p basalt tuong tng : hl = 0,9
km,v=50km/s ; h2 =14 km, v=6,2 km/s ; h3 =
12,3 km, v = 6,7 km (hinh 10). Viéc mo6 hinh hoa
sau d6 dugc ti€n hanh cho ca ba bang séng, tuy
nhién bang séng tao ra tir cdc vu né & khu vuc Tp
Hoa Binh chi st dung duoc thoi gian t6i cua séng
thang trén mot doan tuyén gan diém nd, hai bang
séng con lai ¢6 du thoi gian séng t6i cla ba ranh
gi6i (hinh 7-9). M6 hinh truyén séng duge mo phong
béng cdc tia séng trong moi trudng gradient van toc

2.0 4.0 6.0 %-0 Km/s
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Hinh 10. Van téc séng P trong vé theo bai todn 1D
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don gian cho cho 16p trdm tich phia trén va 16p duGi
khong phan chia (hinh 11). Gia tri gradient van toc
trong cdc 16p cling dugc thay déi trong qud trinh
tinh. Van toc 16p bé mat Manti ngay dudi vo duge
gia thiét 1a 8,0 km/s.Viéc tinh todn thuc hién theo
so do thuat toan hiéu hitu han véi s6 diém nit luéi
c6 thé dén hang triu. Két qua da xay dung dugc mo
hinh c4u trdc van téc séng P dudi tuyén do véi do
léch vé thdi gian truyén séng ly thuyét va quan sét
tuong d6inho 0,32 s. Toan bo khau tinh todn mo hinh
déu do GsTs Steven Harder, trudng phong thi nghiém
bia vat ly J. Miller, Pai hoc Texas (M¥) thuc hién
béng st dung phdn mém Seismic Unix.

K&t qua tinh toan cho thdy, dudi tuyén do Thai
Nguyén - Hoa Binh (hinh 12) do sau bé miat moéng
két tinh ting dan tir La Hién khoang 2,6 km dén

khoang 4 km tai khu vuc thi xa Song Cong. Van t6c
truyén séng trong phan trén cla 16p tram tich tai day
dat 4,6 km/s, con tai phan dudi cua 16p dat dén xap
xi 6,0 km/s. Ti€p theo doan tir Phd Yén dén km 64
doc theo tuyén do thudc huyén Tam Duong (Vinh
Phiic) bé mat méng két tinh nang lén rdt nhanh tai
diém Phd Yeén dén xap xi 1 km. Vi tri ndy chinh 12
d6i diit gdy vong cung Dudng 18 chay qua. Tiép vé
phia nam tuyén, bé mit méng két tinh chim rat tir
tir va dat dén do sau 1,5 km & khu vuc Tam Duong.
Ngay sau diém nay chi vai kilomet tiép vé phia nam,
mong két tinh lai sut rat nhanh dén xap xi 3,5 km.
Vi tri sut lin ndy tuong dng v6i phan khong gian
phan b6 dudi diit gdy Vinh Ninh. K€ tir day vé phia
nam mat méng két tinh lai nang 1én tir tir va do siu
chi con khoang 1,5 km tai khu vuc thanh pho Hoa
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Hinh 11. So d6 tia duéi tuyén do st dung cho moé hinh héa
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Binh. Van téc truyén séng trung binh trong phén trén
va phan dudi cia 16p tram tich tai doan nay déu nho
hon so véi doan phia bic, dat 4,1 km/s va 5,0 km/s
tuong ing. Dudi méng két tinh 1a 16p granit véi bé
day trung binh dat xap xi 14 km. Phan phia trén cua
16p granit van t6c truyén séng ting nhe dan tir 6,1
km/s & phia biac dén 6,15 km/s tai khu vuc duéi
kh6i nho Phé Yeén - Tam Péo va 6,2 km/s tai doan
phia nam tuyén do. Phan du6i ctia 16p granit van toc
trung binh dat 6,4 km/s trén toan tuyén. Bé mat
Moho tai khu vuc La Hién dat 30,6 km, nang dan
lén vé€ phia nam va dat dén 28,5 km tai khu vuc
thanh ph6 Thai Nguyén. Ving c6 mat Moho nang
lén cao nhat dén xdp xi 27 km 1a doan tir khu vuc
dit gdy Vinh Ninh tai huyén Tam Duong dén 1an can
phia nam cua dé6i dit gdy Song Hong tai huyén Phic
Tho (Ha Noi). Tai doan phia nam tuyén do, mat nay
lai ti€p tuc chim dan dén 29,7 km tai khu vuc nam
Tp Hoa Binh. Van tdc truyén séng trong 16p basalt
phan anh déng nhat & phan trén 1a 6,6 km/s, con
phan dudi dat dén 7,0 km/s tai bé mat Moho.

KET LUAN

- Mo hinh céu triic van téc séng P budc dau duoc
xdy dung con kha don gian nhung nhin chung né
van phédn 4nh tuong ddi trung thuc chiéu sau trung
binh tiing doan cla cédc ranh gidi co ban trong vo
Trai Dat duéi tuyén do.

- So v6i két qui nghién citu bang sit dung tai
lieu trong luc trong vai nam gan day thi vo Trai Dat
theo két qua dia chdn mdng hon tir hon 2 km dén
khoang hon 4 km tai mot s6 vi tri dudi tuyén do.

- Theo dic diém trudong séng nhan duogc tir két
qua xtr 1y béng sir dung cdc phép loc, quét van toc...
c6 thé x4c dinh dugc phan bé va mot s6 thong s
nhu huéng nghiéng cla cic d6i dut gy 16n.

- Phan tich cdc bang séng dia chan sau khi xu
1y ciing cho thdy, ngoai s6ng phan xa sut dung tinh
todn mo hinh néu trén, nhiéu mat cét séng phan anh
kha t6t séng khiic xa. C6 thé hy vong nhan dugc mo
hinh cdu trdc van toc chi ti€t hon nhd phan tich két
hop dong thdi cé séng khiic xa va phan xa.
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SUMMARY

Preliminary results on the study of the earth crustal
structure in Northern Vietnam by deep seismic data
analysis

Until now, geological structures in Vietham were
studied mainly by gravity and magnetic methods. At
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limited locations, magnetotelluric investigations
have been carried out. From these methods, it is
difficult to estimate reliably different models for the

crustal structure in Vietnam.The first two profiles of
deep seismic investigation carried out in northern
Vietnam are intersected mostly the main tectonic
units in the study region with the purpose to provide
more reliable information about the earth crustal
structures. This paper present the results of the
data processing by applying the different filtering
techniques as well as the techniques for seismic
wave travel time modeling for the data collected
along the Thai Nguyen — Hoa Binh nothern profile.

The filtered seismic sections produced by the
explosions at Pho Yen and La Hien locations are
well revealed the reflection and refraction interfaces
in the earth crust. The main tectonic faults can be
seen on the processed seismic sections, especially
on the velocity sweeping sections. On the seismic
sections produced by the explosions at Hoa Binh City
can be seen clearly only the direct wave interface.
The preliminary seismic velocity section obtained
from the seismic modeling is provided relatively the
reliable average depths in the different sections of
the profile to the main crustal interfaces, such as
the crystaline basement, Conrad and Moho. The
comparison of the results with the recent study by
using gravity data indicated the crustal thickness
obtained in this study is thinner from more than 2
km to more than 4 km in a numeric locations.
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