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I. TONG QUAJ

Trong tham dd dia chAn. c6c ranh gioi sau khi
duoc minh gi:ii tren m5t c5t thoi gian sO duoc
chuyen ddi sang d0 sAu dua trOn c6c th6ng tin vd
vAn tOc truydn s6ng tai khu vuc nghiOn cfu :

H = vtl2

C6c thOng tin vd vAn toc duoc x6c dinh dua
trOn tdi liOu dia chdn trong gidng khoan vA tAi liOu

xti lj, dia chdn tr6n mit d't.

Dd dat duoc dO chinh x6c trong viOc chuydn

deii thdi gian sang dO sAu cdn phrii hidu nguy0n

nhAn g1y sai s0 vd ddnh gi6 dinh luong clc sai so

ciia ph6p chuydn ddi. Da c6 m6t sd t6c giri t1, 7l dd

cAp dOn cdc y€u td gay sai sfi trong qu6 trinh
chuydn ddi tu thdi gian sang dO sAu ; trong bdi niy,
chfing t6i lim s6ng to dO sai lOch thdi gian gifa
ranh gidi thuc ve ranh gidi duoc minh gidi trOn mat

c6t dia ch6in. Day ld ydu to c6 inh huong ddn d6

chinh x6c ctia tdi liOu song con it duoc quan tam.

Trong qud trinh nghion cr?u, t6c giri da tinh toen

dinh luong sai sO gAy ra boi do lcch thdi gian vd

d6nh gi6 mftc d0 rinh hu6ng cua n6 dcn kct qud

minh giriicuoi cr)ng.

Khi minh girii tdi li€u dia ch4n, trong bAi to6n

chuydn ddi "thdi gian- do sAu", y€u tO gAy sai s0

xudt hien ngay khi tinh thoi gian s6ng phiin xa ddn

mat ranh gi6i. Nhu chfing ta da bici, xung s6ng dia
chdn ban ddu drroc xem li pha 0 holc pha cuc ticu.
Tuy theo dang xung ban dAu md mlt ranh gi6i dia

chdn tuong frng s€ duoc quyet dinh chon o dau trCn

dudng ghi dia chAn (hinh l). ThOng thudng thi
xung duoc chon ld pha 0 vd c6c mrt ranh gidi duoc

nhAn bidt bang c6c dinh s6ng vi h6m s6ng trOn

s6ng phin xa.

,^at/  /R.p
CACYEU TO GAY SAI SO CHT]YEN DOI

THOI GIINI - DO SAU
TRONG MINH GIAI TAI LIEU DIA CHA\T

PHAI{ THIEN HUONG

Trong thuc t0', su kh6ng tring hqp hodn to)n
gita ranh gi6i phrin xa v6i c6c dinh s6ng vi h6m
s6ng c6 the do nhflng nguydn nhln sau :

1. Anh huing cia dd phdn gi6i dia ch6h

Theo nguyOn lj' Releigh, hai mat phiin xa liOn
tiOp chi c6 thd duoc phan bict neu khoring c6ch
gifla chirng ldn hon ll4 bu1c s6ng. NOu nh6 hon,
c6c s6ng don sE bi giao thoa. dAn d6h su dich
chuydn cii vd pha vd bi0n d6, tao nOn s6ng teing

hqp c6 dang bi m6o vA dO phAn gi6i girim di. Thi
du trong trudng hgp v{n tOc truydn s6ng lA 2500
m/s, tdn s6 s6ng dia chain 30 Hz, thi bu6c s6ng li
80 m vi mit phiin xa chi c6 thd nhAn biOt duoc khi
l6p thach hoc c6 do dAy l6n hon hoac bang 20 m.

Hinh L Srr li0n quan ciia xung dOng s6ng ban ddu

vd ranh gioi dia chAt

a - pha cLrc tidu, b - pha 0

Trong mOi truong d6 trdm tich tdn tai nhidu
mdt ranh gi6i phdn xa, s6ng dia ch0n khi tdi mat
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ranh gi6i ney tao ra c6c s6ng phdn xa don nhung

s6ng thu duoc tai c6c mdy thu dia chdn ld s6ng tei

hqp ciia cAc s6ng don trcn. Do d6, tren tdi lieu ghi

nhAn, c6c dinh vd h6m s6ng c6 thd bi dich chuydn

(hinh 2)

t6:c

Trong qu6 trinh c6ng s6ng "didm sAu chung",

do iinh hudng sai sO x6c dinh vAn tOc nOn hiOu quti

hi6u chinh dOng bi han chO, n6i c6ch kh6c pha s6ng

bi thay drji vi tdn so gi6m di. Kct quii ld sau khi
c6ng s6ng, dinh s6ng ciia mach tdng chi dat chinh

x6c cao khi vAn t6c duoc chon ding (hinh 3).

3. Anh huing bdt d6'ng nhht cfia mdi trudrtg

C6c dac tinh khOng d6ng nhait ciia m6i ffudng nhu

su bien drji thdnh phAn vat chdt. bieh dang khong

dAn h6i... sE dAn ddn loch pha ciia s6ng tin hiOu. Vi
du trong ving nghiOn ctru, c6c lop c6t kct vdi

ximang gidu canxit c6 vAn t6c r{t l6n, dat d€n

khoring 4000-5000 m/s. Do d6 ddi vdi mOt tdng c6t

c6 ximang gidu canxit ndu vAn toc bi coi li khong
thay ddi thi mat ranh gi6i phrin xa sE bi dich chuyOn

nAng lOn so vdi mdt ranh gidi thuc do thdi gian

phin xa bi girim di (hinh 4). Nhu vAy nO'u yeu td
thdnh phAn vAt chAt khOng duoc x6c dinh diing sO

tao ra sai so dO sau trong ph6p bi0n dcii.

II. PHUONG PHAPNGHIEN CUU

Vdi nhfng nguy€n nhAn nOu trOn thi trong minh
girii dia chdn c6 khi nang sE xdy ra sai ldch gifla
thdi gian ddn thAt ciia s6ng phiin xa vd thoi gian

nhan duoc trcn mat cit dia chdn. D0 sai loch ndy

duoc x6c dinh qua viec so s6nh bang dia chdn thuc

td thu dtroc tren mat voi blng dia chdn 1! thuyet
tinh theo c6c tham s(i do duo. c trong giOng khoan
(bang rlia chdn tdng hqp) vd mlt ranh gi6i dia chdt

theo tAi li€u giOng khoan.

S6ng ph6n xa Tdng hopV6n tdc l6p Mat dO H6 sd ph6n xa

--lJ

(o

Ilinh 2. Arrh hudng ciia s'.t ch6ng eac song thu duoc ti'cdc mdt phin xa d6h hinh dang

s6ng thu duoc tai mdt quan s6t

156



Rr R2 Rl R. R5 m9chqoch&l

To

e
'o
,6
E

Lhodng c6cfi

xt x2 xs x.
|}rodng c€ch

xr x2 x! x. x!

(c) I (a) ?

Hinh 3. Hi€u chinh dong vA kei qui cOng s6ng
Rr, R2,... tin hiOu phin xa tai tram thu 1,2,..., Xr, X2,... khoang cilch c6c tuydn 1,2,..., a, b - so dd tia s6ng

vd bidu dd thdi khorin s6ng phin xa tir ranh gi6i I vd 2, cd - truc d6ng pha trudc vd sau hiOu chinh dong,
e - mach ttins

I uyen ota cnan
5

<o
F

<(U

F

' 
u']

,.1

It
I
I
tt
t

t
(r
,F
<l
I

1

I
I
I

r)

\

i
I
!
I

I
(

&
l
I

I
r

t

I

ii
ti
LI. 1,_
tl

ll
tl
il

t
'l

I

II
{I rF

25tu'L t

i1

i,i,

17

-G:

t

{

{

157

Hinh 4. Anh huong ciia ximdng thdnh phdn canxit ddn mit c6t dia chdn (tai 1,58 ms)



1. Chon vung nghiOn ciru vd tdng nghiOn ctru'

,uu iO *int gieiaia cho'n chi tidt mdt ranh gi6i cria

nhfng tAng ndY.

2. ViOc xAy dung bing dia chdn l!' thuyOt duoc

tion hinh theo cAc bu6c nhu sau :

- X6c ldP theo duong cong

dia vht l! d6 suY ra c6Lc tham sO

vat l!' cua 16P (V) vi mat do ddt

de (P).

- XAc dinh h0 sd phan xa tai mlt phAn c6ch

theo cOng thitc :

r = (Zz-Z)l(Zz+Z)

VOi Zt,Zzlitttb song' duoc tinh bang tich cua

uan iJ. "i 
*a, d0 cua lo-p tren vd lop duoi' Z = pV'

- X6c dinh dang xung dOng s6ng ban ddu : mb

ph6ng xung ddng s6ng duoc ph6t truy€n trong mOt

ffudng dd t4o ra s6ng phrin xa tai c6c mht ranh gioi

dia chdn.

- Tich chAp xung dOng niy.voi bf,ng,xung cua

su phan bei he so phin xa de tao ra duong tno

oirOl'g iftt hiQu dia ttta'n ti thuyet Oang dia chan

teing hoP).

3. So s1nh duong mO ph6ng nly v6i duong dia

.nf. tf,at v) ranh giOi aiu chai theo tdi liou giehg

khoan d€ xhc dinh sai s0'

that thi con it duoc quan tam'

il. tdT QUA NGHIEN CUU

pV Hd sd PhZrn xa Kdnh dia chdn
Dudng si6u Thinh Phdn

thach hoc

--:-l (1)

Hinh 5.Ss kh6c nhau khi minh girii cdcr6plh:".-ii,'::: u:,u;t",i:;:;;:"":T;;duong cong dia chdn
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c6 th€ chia ra hai thdi k! chinh : vdo Permi che dO

kiOn tao chri ydu ld yOn tinh, ruy nhi6n 6 dly c6 su
nAng lOn vA bdo mdn tai vr)ng ray bdc ciia bd. Thdi
ki thf 2 k6o ddi tri Permi muOn tdi Trias, n6i chung
cffng kh6 y6n tinh ngoai trD c6 su sut lfn vdo gita
ciia Trias. Vd cdu tric khu vuc, c6 nhidu jr kic'n
kh6c nhau. MOt nh6m cho rang 6 day ph6t tritln
c6c cdu tao n6n 6p (Sun, 1977 , Apak, ileZ;, nnOm
thri 2 thi cho rdng ngodi co chd n6n 6p cdn ph6t
tridn truot bing (Kuang, 1985) vd cudi cung, nh6m
thri 3 (Stanmore, 1989) cho cdu rao 6 day hinh
thinh trong co ch€ tach gidn.

Tuy nhiOn theo ljr thuy6t trudng (rng sua't dia
phirong (Wopfner, 1985), ca'u trric dia chdt tai khu
vuc ndy ld k€i qui ciia su tti hqp co chO n6n 6p,tAch
gidn vd chuydn dong trudt bing. C6c d(rt gfly chii
ydu theo phuong thdLng dirng vi c6 tinh khu vuc.

TAi lieu duoc silr dung trong cOng trrhh ndy bao
g6m tdi liOu dia ch8in 3D vd 150^gieng khoan phdn
bo tren di€n rich khodng 750 km'.

Qu6 trinh nghiOn cftu bao gdm c6c bu6c sau :

BU6c 1. Lua chon c6c tdng phdn xa dac trung
ctia khu vuc vd minh girii chi tidt trcn rei liOu dia
chdn 3D. TrOn cdt dia tdng gidng khoan c6 thi9
chon ra 3 lop didn hinh dti nghien cfru :

. ldp 1: li l6p nong nhdt, trdm tich cit trong
Creta sdm ciia mOi trudng bidn, tdng c6t duo. c bao
phii boi lop s6t. litp cilt nrong drii ddy (30 - 40 m).
Mat phan c6ch nim & do sau khoing 1500 m.

. Lop 2: trdm tich c6t xen kE trong s6t thdi k!
Jura sdm vd gifra trong mOi trrong sOng. Mdt ranh
gidi dac fung cho su chuydn edi tri s6t thdnh rao
trong m6i trudng sOng hd nhng luong thdp sang cdt
thinh tao trong mOi trudng sOng hd ning luong
cao. Vdi dac tinh trAm tich ndy, l@ cat c6 dO ddy
khong dn dinh. t-op c6t ddu tiOn c6 dQ ddy thay ddi,
dao ddng, c6 noi d0 ddy girim xudng du6ri 5 m vi
khOngli€n tuc. Mat phAncich nam& dO sAu khoiing
1900 m.

. l-Op 3 : nim s6u nhdt, than dr,roc chria trong
s6t, thinh tao vdo Permi mu0n trong m6i trudng
ddm ldy. Lop nny duo. c bao phii b&i s6r. Met phan
c6ch duoc ddc ffung b6i su c6 mat ctia l6p rhan
dAu tien. Mat phan c6ch ndm 6 do sau khoing
2200m.

Ba mdt phin xa niy chiu 6nh fruong cta cic
yet td dia chdt kh6c nhau. Mat thfi nhdt, ddc trung

cho su chuyeln dcii fi ldp s6r sang l6p citt, kh6ng c6
dac tinh dac biet. Tren tdi li€u dia chdn ydu td
chuydn deii duo.c thd hicn 16 n6t bing h6m s6ng
mot c6ch IiOn tuc. Mat rhf hai thd hiOn su chuydn
d6i tn lop s6t sang l6p cdt c6 ximdng canxit, nhflng
l6p cit ndy khOng li€n tuc vd c6 d6 ddy thay Adi. po
d6 mat ranh gidi duoc thd hiOn bang dinh s6ng trOn
tin hiOu dia chdn nhung c6 biOn d0 thay deii vi khOng
liOn tuc. Mat thr:r 3 dac trung boi su c6 m6t ciia
than xudt hi€n trong l6p s6t, l6p than ndy c[ng c6
d0 ddy thay ddi vd khOng liOn tuc do thdi gian trAm
tich thay dtji, duo. c thd hicn bing dinh s6ng tr6n
mdt cat dia chdn. Mdt ranh gidi tuong ddi dn dinh.

Qu6 trinh minh giZii dia chdn duoc tidn hdnh
trOn phdn mdm IESX ciia Geoquest.

Bu6c2.X6c dinh ranh gi6i dia chdr theo tdi liOu
giOng khoan vd h€ sd phrin xa tai cl.c mlLtranh gi6i.

o Ddi vdi ldp tht nhdt : su phAn lop dua trOn
du_dng cong gamma, m5t ranh gi6i tai day thd hiOn
rdt 16 bing su gi6m dOt ng6t cria dudng gamma.
Vdn tdc trung binh vio khoing 2.300 m/s,

o Ddi voi lop thri hai : su phan lop duoc dua
trOn duong cong gamma vi diOn. Duong gamma bi
gi6m tai mdt ranh gi6i, cic dudng do bing phuong
ph6p diOn sd bi t6ch rdi nhau tai mdt ranh gidi. VAn
tdc trung binh ld 2.500 m/s.

. Ddi vdi ldp th(r ba : su phAn lop dua tr€n
duong cong sonic, khi gi6 tri tang dOt ng6r do su
c6 mit cria than. VAn tOc trung binh ld 2.650 m/s.

He sd phin xa duoc tinh to6n tir c6c dudng
sonic vd mAt d0.

BtJ6c 3. X6c dinh dang xung s6ng ban ddu :

D<! xey drrng bang dia chdn tring hqp cdn x6c
dinh dang xung s6ng dia chdn ban ddu. Vi€c chon
dang xung s6ng ban ddu c6 vai trd quan trong vi c6
inh huong lon ddn chdt luong bang dia chdn tdng
hqp vd hiOu qui so s6nh gifra bdng l!' thuydt vi
thrlc tO [41. C6 nhidu c6ch chon dang xung s6ng
ban ddu nhu c6c xung Ricker, Butterworth, ...
Trong nghiOn cfu ndy, xung dOng s6ng ban ddu
duoc x6c dinh bing phuong ph6p t6ch s6ng thdng
kc tt Ai lieu dia chdn thu duoc trong ving ngtri€n
criu. Dang xung niy drim b6o su thdng nh6/t gifra
duong cong tdng hqp vd s6ng dia chfln, loai tru c6c
inh huong lim s6ng thay deii ffong qu6 trinh xri l!
tii liOu thu nd vd xri l!' sd li€u.
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Bu6c ndy drroc chay trong chrron.g trinh "WAVE-

iei- iiNinETIC';' phanmdm ciia Geoquest' Sau

f.fu f."* tta, cic thOng sd dd tao xung.t61q bun

il';;;; *al ainn uai+oo mach ghi vdi do.dav

i gian truYdn lir 500.ms' Xung

vicn hinh 6' Voi sO mqch ghi

dOne s6n dic ffung

duoc cho ldp thil 2 do t' 
- t+i ]q tnrt

; kL;; dn'cinh. xung vdi Pha o'

nhflne gi6 ri niy cAn cit theo xung s6ng cua cOng

i" aa" itti tieh trintr khd'o s6t tren vung nay'

Bu6c 4. Nghien ciru mdi lion hQ thoi gian v) d0

sau :

Mdi lien hc thdi gran - d0 sAu duoc x6c dinh tu

tei iic.u 
l;tuydn dia chh/n thing dirng" vd duong

"onn'J.t 
am. Vi tdi lieu dia vdt ]i.9]*9 kfoan

;;;: ;td; Iicn ,r,"o do sau'con tdi liQu dia-charn

i-"" LiC" dien theo thoi gian' d9 utv.,T:?: t"

tt;i a"a"t * pt'6ng uoi Jrrong dia ctrdJr th'41 cen

;'ilil;il'aal ulEu di6n tdi liou gidng khoan

theo thdi gian.

oa!
6

b

Bu6c 5' Xey dtmg bang tdng hgp mo ph6ng tin

higu dia chAn tai cic giOng khoan'

Tin hiQu m0 ph6ng duoc xay dung bing ph6p

nhAn chflp gifra xung s6ng d6 duoc chon tai brrdc

ire" 
"a 

frd set ptrrin xa theo cong thfc :

S(t) = w(t)* r(t)

S(t) - duong mo ph6ng' w(t) - xung d0ng s6ng

ban ddu, r(t) - he sti Phin xa'
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fiing nhau.

Bu6c 6. Do sai lOch thdi gian giila.minh giii

tn"o JoOng tiing hgp vd ranh gidi dia chdt'
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Sau khi c6c dudng mO ph6ng dd duoc xAy

dung, gi6 tri sai lcch vd thdi gian gita ranh gi6i dia
cht't thuc vd ranh gidi minh girii (tuong fng vdi
dinh hoac hdm s6ng trOn tdi liOu bang l! thuyei
duoc ghi nhAn tai t{t cd c6c giOng khoan (hinh 7).

At = tgie'ng khoan - tdia chdn

Vdi At - sai sd, tgieing khoan - thdi gian theo tdi

IiOu giOng khoan, t<ria cha.n = thdi gian theo tii li€u
dia chdn m0 ph6ng.

Tir cdc gi6 tri sai so n6i trcn, brin d6 sai sd drroc

thidt lap cho todn vDng nghiOn cuu, tu d6 rut ra cic
dilnhgi6(hinh B),kdt luan dinh luong vd inh hudng

ciia dO lOch thdi gian lOn dO chinh x6c cua kdt qui
phAn tich, minh girii tdi licu, vd c6 thd r(rt ra mOt sd

kdt qui du6i day :

t6p thf nhdt, nam 6 do sau khoiing 1.500 m c6

dac tinh dn dinh, sai sO tuong ddi nh6, dao d0ng tu

<- Ilinh 7. l)o sai

56i gifla minh girii
dia cht'n vd ranh

gidi dia chdt

-1,8 ms d€n 1,2 ms, sai sd vd do s0u khoiing 5m.

Su phAn bd ciia sai sd mang tinh chdt ng6u nhi€n.

Ddi voi ldp phAn xa thft hai 6 do sau 1.900 m
vdi su c6 mdt ciia ximing thanh phdn canxit vd su

phAn bo cic l6p c6t trong tAp s6t ld khOng ddng

ddu thi sai sd vd thdi gian dao d0ng tU -5,3 ms ddn

9 ms dAn doh sai sd vd do s0u khoing 25 m. Mot sd

licn kOi giira c6c gidng khoan dd duoc thidt lap dd

r6t



x6'r luAN

BAng phucrng Ph6P dOi s6nh gifia tdi

liQ udng m6-

ph ta c6 thd

d ra boi dO

l0ch thdi gian cho ph6p x6c dinh duo. c

v\rc.

cho
[nh
giaii

thf
nhdt, sai sd vio khoing 0'5olo mang tinh

ngAu nh

Ldp thti
thd licn
trong xi
dcn kct oul tim kidm bAv ddu khi cfrncHinh 8' Brin d6 phAn bc5 sai sO cua ldp 3

gi6i thich su s sai sei nAY

ihung do tdi ,v han bo cua

canxii ximan 6 a tling n€n

nguy€n nhAn kh6ng x6c dinh duoc"

TN, A 2 bOn ria c6 giA tri xm vi 6 gifra c6 gi6 tri

duong,

Mot so lien ket dd duoc xay dung dd nghien

ney. , noi c6

li€n uoc lai'

o s6 s0 ndY

vOi Urin dd ding ddy ciia lop c6t trong tap th0 3 [9]

(hinh 9) cho thdy chfing hoin todn trr)ng khdp'
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Hinh 9. Brin t!6 ding dAy ciia tAp c6t trong l&p 3

nhu tinh trf lu,mg' thri 3 c6 sai sd vdo khodng

0,9-1Vo, c6 thii gay ra nhilng sai s6t trong du tinh

trff lugng. 6 day su phen bd sai so mang tinh quy

luat, did; niy c6 thd khoanh virng dO n1ng cao tinh

chinh x6c trong viOc chuydn dtii do sau vd d6nh gi6

trf lucnc.
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SUMMARY

Factors cause errors of depth conversion in seismic
interpretation

The depth conversion with high precision is
very importanl especially in the area where
geological structure has low relief and oil trap
locates in the anticlinal with low amplitude. This
adicle points out one of impoftant effects, time rag
of depth conversion. Time lag is time difference
between the true geological boundary and picking
of seismic interpretation on seismic section. This
research has been curried out on two basins in
Australia, where high potential of oil and gas
presents and 3D seismic survey, wirelog data of
150 wells are available.

The accuracy is acculated in every well by com-
pare time between the trough or peak on synthetic
seismogram located in the well and well markers
correspondingly. After that, map of time errors is
mapped from all measuring values. Based on time
lag errors, error of depth converson is predicted in
the study area. These predictions indicate that
errors of depth conversion can vary from 5 to
2Smetres. The conclusion is that errors of predicted
potential of oil and gas, even the wrong location of
oil traps can be the result of the time lag.
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