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PHUONG PHAP CHIEU SONG PIA CHAN GIUA CAC LO KHOAN VA MOT
SO UNG DUNG

Chuong 1. TONG QUAN PHUONG PHAP CHIEU SONG PIA CHAN

1.1 Téng quan vé tinh hinh nghién ciru va &ng dung phwong phap chiéu
song dia chan

Va0 dau nhitng nam 1970, hoc gia ngudi Anh G. Hounsfield da phat minh ra

cdng nghé chup cit 16p (CT) va nd da nhanh chdng duogc tmg dung rong réi trong
y hoc. Cong nghé nay dua vao viéc phat va thu song siéu &m hay nang lugng
brc xa gama, xt Iy ching dé dua ra hinh anh ctia nhitg phan “khéng nhin thiy”
trong co thé con ngudi [33]. Cong nghé CT di nhanh chéng duoc nhiéu nha khoa
hoc nghién ctru phét trién va ung dung trong nghién ctru dia ki thuat va dia chat
cong trinh voi tén goi 1a chiéu séng dia chan, chiéu song siéu &m hay chiéu song
noi chung (Seismic Tomography, Sonic Tomography,... Tomography).
Chup cat 16p 1a mét ki thuat giai nguoc xac dinh su phan bd trong khéng gian mot
thdng sé vat ly nhat dinh nhu su suy giam cua tia X bén trong mot dbi tuong quan
tdm bang viéc do phan umg cia d6i twong véi ngudn ning lwong khao sat tur
nhiéu huéng. Ban dau ngudi ta st dung tia X 1am ngudn ning luwong dé chup
anh cat 16p trong y hoc, sau d6 phét trién chup cat 16p bang song siéu am. Ung
dung thanh cong chup cit 16p siéu am 1a nén tang khoi dau cho sy phét trién
phuong phap chiéu s6ng dia chan. Trong chiéu s6ng dia chan, ngudn ning luong
dé khao sét 12 song dja chan va cac dbi tuong khao sét 12 c4c bat dong nhat nim
bén dudi bé mit, gilta cac hd khoan hay giita c4c mit thoang. Bang st dung
séng dia chan voi cac bude song khéc nhau, cac bat ddong nhit véi cac kich
thudc khac nhau dugc khao sat va xay dung lai hinh anh [54].

Céc phuong phap chiéu song cd thé phan thanh 2 loai. Loai thir nhét 1a cac
phuong phap dua trén cac dinh luat quang hinh hay biéu thirc tia song dugc goi



la chiéu séng theo tia (ray tomography). Loai thir 2 1 phuong phép chiéu séng tan
xa (diffraction tomography).
Co s6 toan hoc cua chiéu song theo tia duoc thiét 1ap béi Radon nam 1917

[53, tr. 11], Ong da rut ra dugc phuong phap mé ta hai ham kich thudc bén
trong mot khu vue bang céc tich phan dudng doc theo cac dudng cit ngang khu vuc
d6. Phuong phéap nay dugc Bracewell nim 1956 [53, tr. 11] lya chon dé xay
dung lai hinh anh mit troi. Tir d6 chiéu song theo tia dugc 4p dung téi cac linh vuc
khac nhau nhu chup cat 16p trong y hoc va kinh hién vi dién tir. T6i nay, da co
ba loai thuat todn xay dung lai hinh anh ddi v6i chiéu song theo tia dugc phat trién
d6 1a: 1) thuat toan xay dung lai hinh anh bang khai trién chudi;

2) thuat todn xay dung lai hinh anh bang bién d6i Fourier truc tiép va 3) thuat toan
xdy dung lai hinh anh chiéu nguwoc cO loc (the filtered backprojection
reconstruction algorithm). Kak nam 1985 [53, tr. 11] di dua ra c&i nhin tong
quan vé ca ba thuat toan ndy. Chiéu s6ng theo tia 1am viéc tot khi su tuong tac giita
ning luong chiéu va ddi twong khao sat c6 thé md ta bang biéu thirc tia song.
Pay la truong hop khi kich thudc cia ddi twong 16n hon nhiéu so véi budc
s6ng, va khi su thay doi van tdc 1a tir tir sao cho su khic xa cua tia ndi troi so
véi tan xa.

Chiéu song dia chan theo tia 1an dau tién duoc &p dung dé nghién ctiru hinh anh
cac 16p bén dudi bé mat dat boi Dines va Lytle nam 1979 [53, tr. 13]. Chiu va
nhiéu nguoi Khac nam 1986 [53, tr. 13] dd dé xuat phuong phap chiéu séng theo
tia binh phuong téi thiéu cudng buc bang st dung phan tich gia tri don dé giai
bai to4n nguoc 6n dinh hon. Bregman va nhiéu nguoi khéc nim 1987 [53, tr.
13] sir dung ca thong tin thoi gian truyén séng va bién do6 d6i véi phuong phap
chiéu song dia chan theo tia. Nam 1987, Um va Thurber [18, tr. 9] dua ra ly thuyét
chiéu séng theo tia cong. Ecoublet P.E. [15] d4 phét trién ly thuyét chiéu song theo
tia cong va n6 da nhanh chéng duoc tmg dung b sung



cho phuong phap chiéu s6ng theo tia trong trudng hop mdi trudng cd sy thay ddi
d6t ngodt vé van tdc truyén song. Hién nay cac phan mém xu |y chiéu séng thuong
mai duoc phét trién theo hudng nay két hop véi do sy suy giam ning luong.
Ngoai ra, chiéu s6ng dia chan theo tia ciing trinh bay trong cac tac pham cua Tien
When Lo [53], Berryman J.G. [7], Pratt R.G. [37, 39], Chapman C.H. va Pratt
R.G. [11], lyer H.M. , Hirahara K. [24], Tien-when Lo, Philip Inderwiesen
[54], Shuster G.T. [48], Spetzler Jesper va Snieder Roel [51], Ajo- Franklin
Jonathan va nnk. [5], Domenico Patella va nnk. [14], lan F. Jones [21] va Suryono
va nnk. [50].

Khi kich thudc cua d6i tuong ngang bang voi bude séng cia séng chiéu, sy tan
xa tr¢ thanh qué trinh ndi trdi. Trong trudng hop nhu vay, sy twong tac giita nang
luong chiéu va ddi twong khao sét phai dugec md ta bang biéu thirc song thay vi
biéu thirc tia. Chiéu s6ng tan xa duoc dé& xudng trong tic pham cua Wolf vao
nam 1969 [53, tr. 12]. Wolf r(t ra quan hé giita truong s6ng tan xa va phan b
khong gian chi s6 khic xa cta ngudn tan xa bang sir dung xap xi Born. Dya trén
tac pham cua Wolf, Muller va nhiéu ngudi khac vao nam 1979, 1980 [53, tr. 12] da
phét trién phuong phap chiéu séng tan xa séng am trong mdi trudng nén khdng
thay d6i (constant background). Ly thuyét ciia phuong phap chiéu song tan xa
s6ng am trong mai trudng nén khéng doi da duoc kiém

tra boi mot vai nghién ciru thi nghiém siéu am véi goc chiéu 360% Kavel va

nhiéu ngudi khac nam 1979 [53, tr. 12] d4 tién hanh thi nghiém chiéu séng tan xa
siéu &m dau tién; Adams va Anderson nim 1980 [53, tr. 12] chiéu song tan xa
theo co ché phan xa (reflection mode diffraction tomography); Greenleaf nim
1983 [53, tr. 12] kiém tra chiéu song tan xa séng qua (transmission mode
diffraction tomography) bang sir dung xap xi Born. Ly thuyét chiéu séng tan xa
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s6ng am trén nén khong thay déi sau d6 duoc téng quat hoa téi trudng hop nén thay
d6i bai Levy, Esmersoy va Mora nam 1987 [53, tr. 12], va tdi truong hop chiéu
s6ng tan xa dan hoi boi Beylkin va Burridge nam 1987 [53, tr. 12]. Chiéu song tan
xa cling ¢d 3 loai thuat toan xay dung lai hinh anh la thuat toan xay dung lai hinh
anh bang khai trién chudi, thuat toan xay dung lai hinh anh bang bién d6i Fourier
trie tiép va thuat toan xay dung lai chiéu nguoc ¢ loc (Kak, nim 1985 [53, tr.
12]). Mét sy so sanh giita thuat toan xay dung lai hinh anh bang bién d6i Fourier
truc tiép va thudt toan xay dung lai chiéu nguoc 6 loc duge thyc hién bsi Pan
va Kak nim 1983 [53, tr. 12] bang m6 hinh sb. Thuat toan khai trién chudi dbi
v6i chiéu song tan xa duoc md ta boi Devaney nam 1985 [53, tr. 12] va
Mohammad — Djafari va Demoment nam 1986 [53, tr. 13]. Thuat toan nay tuong
t nhu thuat toan khai trién chudi ddi voi truong hop chiéu song theo tia ngoai
trir bai todn thudn cua chiéu song khai trién theo chudi 1a mot biéu thirc ma tran
lién quan dén ham d6i twong va truong tan xa, ma cac thanh phan cta ma tran nay
la cac ham Green.

Phuong phap chiéu song tan xa 1an dau tién duoc dé xuat Gmg dung boi Devaney
nim 1984 [53, tr. 13] . Nam 1986, Witten va Long [53, tr. 13] da kiém tra anh
hudng ctia mat do 14y miu trong khéng gian cta cac ngudn tn xa manh VA tan sb
séng trong chiéu séng tan xa bang sb liéu tong hop. Wu va Toksoz nam 1987
[53, tr. 13] di bién d6i phuwong phap chiéu séng tan xa song phang cua Devaney
bang sir dung ngudn duong va da dua ra cong thirc ctia cac thuat toan xay dung lai
hinh anh truyén ngugc d6i véi cac truong hop giita cac hd khoan, VSP, va phan
xa. Nam 1987, Harris [53, tr. 13]) da st dung phuong phap tong hop s6ng phing
dé bo qua xdp xi trudng & xa trong cong thirc ciia Devaney 1am cho cac bat dong
nhit tan xa yéu gan ngudn phat va thu cd thé xay dung lai duoc. Chiéu s6ng tan
xa khong chi dugc kiém tra trén sb liéu tong hop ma con trén thi nghiém siéu am
bdi Lo va nhiéu ngudi khéc nam 1987 [53,
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tr. 13]. Pratt R.G. va nhiéu nguoi khéc [ 43] di nghién ciru chiéu song tén xa trén
m6 hinh. Pratt va nnk. [40] di phét trién Iy thuyét giai nguwoc 4p dung cho chiéu
so6ng giira cac hd khoan trong trudng hop ding nhiéu ngudn. Pratt R.G. va nnk.
[37] da nghién ctru két hop chiéu song dia chan tan xa véi chiéu song dia chan
theo tia dé lam tang do phan giai cua phwong phap chiéu séng. Song Zhong Min
va nnk. [49] da sir dung chiéu s6ng dia chan tan xa dé nghién cru mdi truong dia
chat phirc tap bang mé hinh. Greg Gbur va Emil Wolf [19] di nghién ctru quan
hé giira chiéu song tan xa véi chup cat 16p trong y hoc. Wang Hui [59] &p dung
chiéu s6ng tan xa theo bién do trong nghién ctru khdi d4 nén moéng cong trinh.
Brender A.J. va nnk. [8] tng dung chiéu song tan xa va suy giam ning luong
trong nghién ctru cau trdc 16n.

Ngoai ra chiéu song dia chan tan xa ciing duoc trinh bay trong tac pham cua Tien-
when Lo [53] Tien-when Lo va Philip Inderwiesen [54], c&c nghién cuu va tng
dung thuc té cua Pratt R.G. va nnk. [42, 43, 45, 46], Youli Quan va Jerry M. Harris
[61], Mark A. Anastasio va nnk. [31], Bronstein M.M. [10], Pei Zhenglin va nnk.
[35], Chuchart Pintavirooj va Manas Sangworasil [12], Ying Rao va Yanghua
Wang [60]. Tuy nhién, cho dén nay hau hét cac cong viéc tng dung chiéu séng dia
chan tan xa chi han ché & nghién ctru ciu tric nho, hodc khi sir dung két hop véi
chiéu s6ng dia chéan theo tia. Diéu nay c6 thé do théng tin bién d6 khi nghién ctru
cdu trdc 16n 1a khong rd rang, su suy giam song, su tan xa, su lan téa cau, su
chuyén ddi song, va hiéu tmg phan xa/ séng qua c6 thé giéng nhau sinh ra cac
hiéu ung twong ty trong hinh dang con séng. Nhu vay, dé 4p dung thanh cong
chiéu s6ng dia chan tan xa trong nghién ciru cu tric 16n phai giai quyét duoc
nhitng vin dé ndy mot cach dong thoi trén tap sd liéu thuc [8]. Viée giai bai toén
dong luc nay rat phic tap va cho dén nay van chua giai quyét duoc triét dé [2].



22

Trong khudn kho ludn vin ndy chi tap trung nghién ctru phuong phép thu thap, xir
ly va minh giai tai liéu theo phwong phép chiéu s6ng dia chan theo tia.
1.2 Ung dung chiéu song dia chan trén thé giéi va ¢ Viét Nam

Trén thé gidi, chiéu song dia chan di duoc st dung nhiéu trong nghién ctru cac
dic diém dia chat cong trinh ¢ cac cdng trinh xay dung 16n nhu dap thay loi,
thuy dién, dién hat nhan [23, 26, 42, 47, 57, 58]. Ngoai ra, né con duogc su
dung trong nghién ctru dja chat thuy van [34], nghién ctu danh gia mdi truong
[17, 28], quan tric qua trinh khai thac thu hoi dau khi [20, 52, 54], nghién ctru dia
chat mo va quan trac an toan qua trinh khai thac mo khoang san

[27, 32, 46] va nghién ctru cau trac 16n [9, 36]. Trong thoi gian gan day, chiéu
s6ng dia chin con duoc st dung dé kiém tra chat lugng bé tbng va quan tric
danh gi4 mirc d6 an toan cua cac cong trinh xay dung bang bé téng [16, 25, 29, 30,
33, 50, 55, 56].

Nam 2008, tai du an thuy dién Sé Kéng va Nam Kong tai Cong hoa dan chu nhéan
dan Lao, Cong ty cb phan tu vin xay dung Dién 1 di 4p dung chiéu song dia chan
nghién ctru khéi da nén méng dap va nha may du kién [62, 63]. Nam 2013, tai du
an dién hat nhan Ninh Thuén 1, chiéu s6ng dia chin ciing dd dugc tién hanh véi
khéi lwong 16n nham nghién ctru khéi da nén mong tai khu vuc duy kién bé tri nha
may.

Nhin chung, viéc 4p dung phuong phép chiéu séng dia chan trong nghién ciru nén
moéng codng trinh & Viét Nam con rat han ché ca vé s luong va chat luong. Cac
linh vuc kiém tra chat lwong, quan tric cac cong trinh xay dung bang bé tong,
quan tric danh gia tdc dong moi trudng, tai bién dia chat, nghién ctru dia chét thuy
van, quan trac cac mé khai thac khodng san gop phan vao viéc dy béo sy 6n dinh
va an toan cta cong trinh, mé hau nhu chwa duoc quan tam nghién ctru.
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Tuong tu nhu cc phuong phdp dia chan théng thudng, trong phuong phép
chiéu s6ng dia chan ciing can tién hanh 3 budc, d6 1a: 1) Thu thap tai licu;

2) Xt ly tai liéu va 3) Minh giai tai liéu. Sau day ching ta 1an lugt xem xét cac
bude mot cach cu thé.

1.3 Phwong phap tién hanh

Dé tién hanh thu sé liéu, may thu
dugc tha xudng day hé khoan thu
(vi tri 1), tién hanh phét séng & vi tri
1 (day hbé khoan phat), sau d6 dich
chuyén may thu dén vi tri tha 2 va
tiép tuc phat séng ¢ vitri 1 (hinh 1).
Viéc chuyén diém phét song tir vi tri
1 sang vi tri thir 2 chi thuc hién khi
maéy thu di chuyén hét toan bd phan
hé khoan thu (tirc 1a vi tri m). Viéc
dich chuyén diém phat song két thiic
& vi tri tha n (vi tri cudi clng trong
hé khoan phat can khao sat). Khi d6
tia song da bao

phu toan bo dién tich gitta cac
may thu va cac diém phéat song.

® Nguin phat o Péu thu

Hinh 1. So' d6 md td phwong phép thi
cdng chiéu song dia chan
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1.4 Xir Iy tai ligu
Trong chiéu song dia chan, ngudn ning luong dé khao sat 1a séng dia chan va cac
d6i tuong khao sat 1a cac bat dong nhat nam bén dudi bé mit, gitta cac hd khoan
hay gitta c4c mat thoang. Bang st dung song dia chan véi cac bude song khéc
nhau, cac bat dong nhét véi cac kich thude khac nhau duge khao sat va giai doan
dé xay dung lai hinh anh [54].
Phuong phép chiéu song dia chin theo tia hién nay duoc xir Iy dya trén 2 thuat
toan, d6 1a:1) cac phuong phap bién doi (transform methods) va 2) cac phuong
phap khai trién chudi (series expansion methods). Cac phuong phap bién doi
thuong duoc tng dung trong nghién ciru thién van va y hoc, ching duogc str dung
rat han ché trong chiéu song dia chan do lién quan dén tia truyén thiang va goc quan
sat rong. Cac phuong phap khai trién chudi 1a mot nhodm céc thuat toan tinh toén
ding xé&c dinh ham mé hinh cua ddi twong, ma nhitng thuat toan nay dé dang cho
phép chiéu tia cong qua d6i twong (hinh 2.4) va do d6 ching phi hop voi cac
tmg dung trong chiéu séng dia chan [15]. Do vy, trong khudn khé luan vin nay
nay chi tap trung trinh bay phan co s& Iy thuyét ciia phuong phap khai trién chudi.
1.4.1 C&c budc xir Iy cu thé
Céc bude xir ly so liéu chiéu séng dia chan duoc trinh bay trén biéu do &
hinh 2.6. Dudi day la mo ta chi tiét timg budc:
— Budc 1 — Chon thoi gian song dén trén bang ghi dia chan thu duoc (xem
hinh 2).
— Budc 2 — Nhap vao gia trj thoi gian song dén cho tat ca cac cip thu phat:
Péi véi cac phan mém chiéu séng thuong mai dang st dung pho bién hién
nay nhu GeoTom CG (ctia M¥), Firstomo (ctia Nga) thi tép s liéu chiéu
s6ng dau vao gdm céc théng tin va ¢ dang nhu trinh bay trong bang 2.1.
> Dong thi nhat: Toa d6 ngudn phat, may thu va thoi gian t6i cua tia
thir nhat.
> Dong thir 2: Toa d6 ngudn phét, may thu thoi gian t6i cua tia thi 2.
> Dong thir I: Toa do ngudn phat, may thu, thoi gian toi cua tia thi .
— Budc 3 — Xac dinh mé hinh van toc ban dau. Cac théng s can chon dé
xay dung mo hinh van téc ban dau gom:

— Gidtri toa do theo truc X nho nhét, toa do theo truc X 16n nhat, s6 6
theo truc X (lién quan dén kich thuéc ctia 6 theo truc X);



Buwoc 1

Buworc 2

Bwoce 3

Buwoc 4

Buwoc b

Bwoc 6

Buwoc7

Hinh 2. Biéu do cac budc xik Iy s6 liéu chiéu song dia chan [47]
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Doc thoi gian song dén trén bing
ghi dia chan

Nhap vao gié tri thoi gian song dén
cho tat ca cac cap thu phat

X4&c dinh mo hinh van tdc ban dau

&

A

Tinh toan thoi gian truyén song ly
thuyéet theo moé hinh thuéan

So sanh thoi gian truyén song Iy thuyét voi
thoi gian truyén song quan sat dugc

Sai so6 nho hoic
on dinh?

M6 hinh van téc cudi cling

Chinh stta md hinh
van toc

_ Gidtri toa d6 Y nho nhét, toa d6 Y 16n nhét, sb & theo truc Y (trong

truong hop nghién ctu vat thé 3 chiéu);

— Gid tri toa d6 theo truc Z (cao do H) nho nhit, toa d6 theo truc Z

16n nhat, sb 6 theo truc Z.

— Van tc ban dau cua tat ca cac 6 trong mod hinh dugc lay trong
khoang van tbc nhé nhit dén van tc trung binh theo tia thang, va
thuong duoc 1y bang van toc trung binh theo tia thang.
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Chuwong 2. MOT SO KET QUA THU NGHIEM

2.1 Nghién ctru khdi d4 nén mong & dw an thiy dién Nam Kong

Khu vire du kién bb tri cong trinh thay dién Nam Kéng nam trén cac phan bd phun
trao rhyolite mau xam vang, xam trang, xam xanh. Theo tai liéu khoan, da c6
dang cau trdc khéi, kién tric porphyritic, kich thuéc hat khac nhau tir 1 - 3mm,
hiém khi tir 5 - 15mm. Trong da gdc it nirt né, nhung ton tai hé thdng 16 hong kich
thudc tir 3 — 15mm. Chiéu s6ng dia chan duoc tién hanh & cap hé khoan BH27 -
BH28, BH30 - BH31, BH32 - BH33, BH34 - BH36

dugce bé tri & cac vi tri quan trong nhu chan dép, cira nhan nude va nha may du kién
(xem hinh 1.2, hinh 1.3) nham nghién ctru chat luong khdi da ¢ trang thai tu nhién,
murc d9 bao toan va tinh dong nhat ciia khbi da giira hai hd khoan.

May thu duge st dung thi nghiém chiéu séng tai khu vuc cong trinh 1a may thu
Geospace dugc gia cong gin thanh chudi dai gdm 6 chiéc. Tram dia chin
Geometric NZ24 dugc sir dung dé ghi s liéu. Chiéu dai bang ghi va budc 14y mau
dugc lya chon theo cong thic (2.2) va cong thic (2.3) két hop véi cac bude lay
mAu thiét ké cb dinh trén tram may dia chn va chon chung cho toan bo cong trinh
la 32ms va 32us [62].

Pé phét séng gay dao dong chiéu séng dia chén tai khu vuc cdng trinh da st dung
kip nd tic thoi K8 va mét lugng nho thude nd Amonit. Theo két qua tai lidu dia
chan trong him ngang A2, dai tan s6 cta loai ngudn ndy c6 pho tin hiéu thu duoc
rd rang trong khoang 300 — 1.500Hz, tan s 16n nhat quan sat dugc khoang
5.000Hz. Nhu vay khoang cach gitta cac may thu hay khoang céch gilra cac
diém phat song tinh theo cong thirc (2.1) 1a Smin < 2m. Tai khu vuc cong trinh da
lwa chon khoang cach giira cAc may thu bang 2m va khoang cach giira cac diém
phét s6ng bang 5m [62].
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2.2Cdp hé khoan BH27 - BH28
Cip hé khoan nay dugc b tri & b tréi tuyén dap du kién (xem hinh 1.2).
2.2.1.1 Thu thdp s6 liéu
Hinh 3.1 1a so db b6 tri diém phéat va diém thu gitta cip hd khoan BH27 — BH28,
trong d6 S 1a ki hiéu vi tri nguén phat, R 1a ki hiéu vi tri may thu. Khoang
cach giita hai miéng hé khoan 1a 25,65m. May thu dia chan duoc bé tri trong hé

khoan BH27 & d6 sau tir 9m dén 39m tuong Gmg véi cao do tir 267m dén 237m.
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Hinh 4. So' d6 bé tri diém thu-phét séng dia chdn & cdp ho khoan BH27 —
BH28.
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Cac diém phét song duogc bd tri trong hé khoan BH28 & cac do sau 15m, 20m,
25m, 30m, 35m va 40m tuong g véi cac cao do 259,2m, 254,2m, 249,2m,
244,2m, 239,2m, 234,2m.

2212 Xirlyso liéu

S liéu chiéu s6ng duge xi Iy theo cac budc nhu trinh bay ¢ muc 2.3.2. Dau tién
bang dia chdn duoc hién thi, khuéch dai béng phén mém TomTime (GeoTom
CG) nhu trén hinh 3.2 sao cho c6 thé chon chinh xéc thoi gian séng téi. Sau do
nhdp VAo gié tri thoi gian song téi (t°°) cho tat ca cac cap thu phét theo dinh dang
nhu trinh bay ¢ budc 2 hodc bang 2.1, muc 2.3.2. Viéc xady dung md hinh van
téc ban dau ¢ cip hd khoan nay duogc thuc hién bing cach chon cac toa do 16n
nhat va nhé nhat theo cé4c truc X, Z sao cho nd bao toan bo ving khao sat va kich
thudc 6 van téc duge chon ¢ ddy bang 2m (xem hinh 3.3). Van toc ban dau cua
cac 6 duoc chon gidng nhau, bang van tdc trung binh theo tia thang cua tat ca cac
tia V = 4,595 km/s & cap hd khoan nay.
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Hinh 5. Chon thoi gian song t&i bang phan mém TomTime
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Hinh 6. M6 hinh vdn téc ban dau & cip hé khoan BH27-BH28

Budc dau tién cia thuat toan SIRT Ia thue hién viée chiéu tia qua mé hinh danh gia
& trén ddi véi timg cdp thu phét. Sir dung dinh luat Snell dé <chiéu tia” vi & day chi
sir dung song dén tryc tiép. Ngoai viéc cung cap thoi gian truyén song tinh toan
(t”°), viéc chiéu tia cling cung cap chiéu dai cua tia qua mdi & theo yéu cau cua
thuat toan. Sau d6 so sanh thoi gian truyén song quan sat dugc voi thoi gian
truyén song tinh toan qua mé hinh. Néu hiéu s6 (sai sb) thoi gian truyén song tinh
toan qua md hinh va thoi gian truyén séng quan sat ndy 16n thi hiéu chinh md
hinh theo budc 2, budc 3 cua thuat toan SIRT va tiép tuc chuong trinh giai lip -
chay giai lap vong tiép theo. Néu sai s6 12 nho va ¢ tri
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s6 6n dinh (xem hinh 3.4) sau mét s6 lan giai lp thi dimg chwong trinh xtr ly, ta
thu duoc md hinh van tdc can tim. Viéc tinh todn thoi gian truyén song qua mod
hinh, tinh sai sb, hiéu chinh mé hinh va chay giai lip dugc thuc hién hoan toan
bang phan mém xur Iy GeoTom CG. Sai s6 ctia qua trinh giai lap trén lubn hién thi
trén man hinh va luu ty dong trong tép véi tén tuong tng c6 phan mo rong “.rsd”.
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Hinh 7. Biéu d6 sai sé xit Iy & cdp hé khoan BH27- BH28.
2.2.1.3  Minh giai tai liéu
Hinh 3.5 14 lat cat van toc truyén song thu dugce o cap hdé khoan BH27- BH28
sau khi xtr 1y so liéu chiéu song. S6 liéu két qua chiéu song duogc trinh bay trong
bang Al — phu luc A. Dya vao két qua chiéu song dia chan thu dugc, tai liéu khoan
& hai hd khoan BH27 va BH28 (Hinh B1, B2 - phu luc B) va quan hé néu &
bang 2.2 ¢6 mot s6 nhan xét;
e Khbi da rhyolite phong hda nhe giita 2 h khoan c6 van tdc truyén song
Vp =4,2 - 5,3km/s.
e Dua vao két qua van tdc truyén song thu duge ¢ thé nhan dinh chit lugng
khdi da gitra hai hd khoan tuong dbi tot.
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e Murc do bao toan ciia khbi da gdc twong ddi tot va ddng nhat.

e Phuong phap c6 kha ning danh phéat hién cac bat dong nhat kha tot, tai
cac vi trf trong hd khoan BH27, BH28 noi ¢6 gid tri chi sb chét luong khéi
da (RQD) giam van tdc truyén séng thu duoc ciing giam theo.
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Hinh 8. L&t cdt vdn téc truyén song doc thu dugc ¢ cdp ho khoan BH27 -
BH28, du an thiy dién Nam Kong.

2.3 Cip hé khoan BH30 - BH31
Cap hé khoan nay duoc bd tri & bd phai tuyén dap du kién (xem hinh 1.2).



33

2.3.1.1 Thu thdp s6 liéu

Hinh 3.6 1a so do bd tri diém phat va diém thu giita cap hd khoan BH30 — BH31.
Khoang cach giira hai miéng hd khoan 1a 20m.

268.

264,

BH30 BH31
304. E. Vegtcity
o 3 5.75
= 5.5
296. - '5.25
292. i 5.
i 4.75
288. Le: 4.5
284- et 4-25
s 4.
280. — 3.75
276. i 3.5
I 3.25
272. - 3.

Hinh 9. Sor d@6 bé tri diém thu - phat song dia chdn va mé hinh vdn toc
ban ddu ¢ cdp ho khoan BH30 — BH3L1.

Céc diém phat song duoc bé tri trong hd khoan BH30 & cac do sau 20m, 25m,
30m, 35m, 40m, 45m va 50m tuwong tGng cao d¢ la 303,4m; 298,4m; 293,4m;
288,4m; 283,4m; 278,4m va 273,4m.
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May thu dia chan duoc bd tri trong hd khoan BH31 & do sau tir 19,5m dén 59,5m
tuong tng v4i cao do tir 296m xudng dén 256m.
2.3.1.2 X lyso liéu

Xt Iy s6 liéu chiéu song dia chan ¢ cip hé khoan BH30-BH31 dugc tién hanh
tuong tu nhu & cip hd khoan BH27-BH28, véi van tdc ban dau Iya chon cho cac
6 1a V = 4,456 km/s(xem hinh 3.6). Sai s6 ctia qua trinh xt 1y s liéu chiéu song
& cap ho khoan BH30-BH31 duoc bidu dién trén hinh 10.
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Hinh 10. Biéu do sai sé xit Iy ¢ cdp hé khoan BH30- BH31.
2.3.1.3  Minh gidi tai liéu
Hinh 11: 14 4t cit van toc truyén séng thu duoc & cip hé khoan BH30- BH31
sau khi xir ly. S6 liéu két qua chiéu séng duoc trinh bay trong bang A2 — phu luc
A. Dua vao két qua chiéu song dia chan thu duoc va tai liéu khoan ¢ hai hé khoan
BH30 va BH31 (Hinh B3, B4 - phu luc B) c6 mét s6 nhin Xét:
e Khbi da rhyolite phong hoa nhe giita hai h khoan c6 van téc truyén song
Vp =4,1-5,2km/s.
« Chét luong khdi d4 gitra hai hd khoan tir trung binh dén tét.

 Mitc d6 bao toan cua khdi da gdc twong d6i t6t va dong nhat.
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