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Tap chi CAC KHOA HOC VE TRAI DAT 12-2002

XU LY TAI LIEU CUA PHUONG PHAP DO SAU
PHAN CUC KICH THICH POI XUNG CAI TIEN

Trong cic phuong phap Tham do dién, phuong
phap Phan cuc kich thich (PCKT) dugc thit nghiém
va ap dung trong diéu tra dia chat va tim kiém -
tham do khoang sdn & Viét Nam kha soém, tr cac
nam ddu cua thap ky 70, ngdy cang thé hién co
hieu qud, nhat 1a trong khao sit nudc dudi dat va
quang dan dién. Cic phuong phap do dac chinh la
mit cit phan cuc theo ki€u gradient trung gian va
do sau PCKT theo ki€u doi x(mg. Gin day di 4p
dung phuong phap do sau PCKT ludng cuc truc
lien tuc déu. Cic tham s6 truyén thong dd va dang
duoc st dung phd bién trong viéc xir 1§, phan tich
tai lieu PCKT 1a do phan cuc biéu kién 7, va dién
trd sudt biéu kieén p. C6 nhiéu cach khic nhau
nhu: tinh toin cic dudng cong 7, va gy doi vai moi
trudng phan 16p, déng nhit, song phing ngang trén
may vi tinh bing phuong phép lua chon ; tinh 77, =
fIAB/2) truc ti€p tir dudng cong p, = f{AB/2) ; phan
tich mat cit ban dinh luong, nghia 14 chuyén cac
mdt cat do thanh cac mat cit thuc; tinh toan ddi vai
moi truong phitc tap hai va ba chiéu duge thuc
hien bing cic phuong phip s gn ding : phuong
trinh tich phan va phuong trinh vi phan... Khi nhap
duge mot s6 may DGJ-1 cai tien cia Trung Qudc,
SYSCAL-R2 cta Phap... thi c6 thém cac tham sg Z,
va §; (vo1 S 1a thoi gian ma tai d6 c6 do phan cuc
giam di mot nlra ; Z; 1a tham s6 kinh nghiém va
bang 0,75 x S; x 7)... nhung chua duoc nghién
cltu dé xay dung phwong phap xir 1y c6 can cir
khoa hoc, nén cd phuong phap mat cit phan cuc va
do sau phan cyc con nhiéu ton tai, lam giam hiéu
qud von co6 clia phuong phap.

Nhiéu thanh tyu di dat dugc vé khai thac thong
tin, x{r 1y va phan tich s lieu chi méi duge tién
hanh rieng 1€ d6i vai timg loai dudng cong thu
duoc khi ding cac he cuc do PCKT khac nhau.
Neéu tai méi di€ém khdo sat, ta thu duge thong tin
cua nhiéu loaj duong cong khong phai do do bing
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nhiéu he cuc do khac nhau ma chi do bing mot
loai he cuc do két hgp vai cic phép bien déi don
gian, déng thai ching dugc khai thac triet dé trong
mot chuong trinh xt 1y, phan tich tong hop, chic
chan s& tao diéu kién cho ta hiéu biet chinh xéic va
tin cay hon vé do6i tuong dia chat cdn tiep can.
Thue hién § tuwdng nay chinh 12 muc dich nghien
clru cha chling toi.

Nhu ta di bigt, dudng cong do sau dién trd
Petrovski p, conhiéu uu di€m 2| nhu do sau nghien
ctu 16n hon va khd ning phan gidi cao hon. Tuy
nhién, cho dén nay cac phuong phap st dung tham
0 ndy mdi chi &p dung cho do sau dién tro, nhung
vi cic hé cuc do con phirc tap, cong thitc bign ddi
Petrovski ¢6 chira dao ham nén két qua con han
ché&, Mat khéac chua duge thit nghiem va ap dung
cho do sau PCKT.

Chiing toi di dé xudt phuong phéip do sau dién
trd doi xiing cdi tién vai t6 hop heé cuc do hop 1y va
quy trinh do don gian, giam thiéu cic phép do
nhung vin ting luong thong tin xudt phat [3].
Trong cong trinh [4] ching toi cling da gidi thiéu
phuong phip do sau PCKT doi ximg cdi tien. Déng
thdi voi cac thong tin thu duge, nghién clu cach
tinh chuyén déi gilta cAc dudng cong chi qua cic
phép tinh don gidn va tin cay. Vi vay. noi dung chu
y&u s& dugc trinh bdy trong bai viét nday 1a mot
huéng mai xu 1y tai lieu do sau PCKT doi xdng
thong thudng di c6 sin bing cach st dung cic phép
bien déi dai s6 cla phuong phap do sau PCKT dai
Xlrng cai tién ndi trén.

Hé cuc do d6i xtng cdi tién gém hai dién cuc
phit A, B nim & trong va hai dien cuc thu M, N
ndm phia ngoai, d6i ximg qua tam clia he cuc v&i
kich thudc ry va hé s6 he cuc K,dugc trinh bdy
trong [4]. Tt cac phép do ta thu dugc 4 dudng
cong Py (1), ps2(r2) Va 1y (r;), 152(rz) goi 1én nhau



tai moi kich thuéc hé cuc (trir 2 kich thuéc hé cuc
ddu tién va cu6i cing). Tir d6 ta tinh dudng cong
do sau pyla trung binh nhan cla pg,(r)) va Ps2(ra).

Tuy khong truc ti€p do 2 dudng cong pyr va
Psr (tuong Gng véi do sau ludng cuc truc canh tréi
va canh phai), nhung ta hoan toan c6 thé d& dang
tinh dugc dudng cong py (tuong tng voi do sau
dién tro ludng cuc truc) tir cac dLrong cong Py va
Py2 bing cc phép tinh dai s6 don gian chit khong
ph.u str dung biéu thirc dao ham nhu trong bién ddi
cua Petrovski :

Lg (P2 _ P
Py = EK(pZ ”’] M

.\2 le
trong d6 K, 12 hé s6 hé cuc do ludng cuc truc cai
tien [4]. :

Tir do, ta cd thé xac dinh cac gid trj p, g clha
duong cong do sau dien trd Petrovski :

Véi cic chuong trinh 1ap bing ngén ngit
MATLAB [1] chay trén m6i truong WINDOW
chiing t6i d2 tinh toan va biéu dién cac ket qud thu
dugc qua qué trinh do thir nghiém bing phuong
phép do sau PCKT déi xitng céi tién.

Phuong phip da duoc thir nghiém va ap dung
cho do sau dién trg co hiéu qua nhu di trinh biy
trong cong trinh [3]. Ching toi dua ra dudi day vi
du céc ket qud ctia dudng cong p, (ros) do thuc t&
bing he doi ximg cai tién, dudng cong p, (ror) do
thuc t€ bing he ludng eyc truc cdi ti€n, dudng
cong pg, (rost - tuong ing voi do bing he ludng
cuc truc cdi tién - thu dugc chi qua phép bién déi
gia tri py do thuc t€) va dudng cong Petrovski Ppsr
(ropsr) thu duoc chi qua phép bién déi gia tri pg do
thye t& va py, tai diém 22 clia tuyén S11 ving
Daksong - Gialai (hinh 1). Phai no6i ring khi so
sanh cic dudng cong p, va py, ta thdy gin nhu
trfmg nhau, di€u d6 minh chiing cho tinh diing din
cia phuong phip. Ngoai ra, duong cong ppy cling

R
Posr = pPl(2pylps-1) (2)  dd phan 4nh 15 rét tinh uu viét cha no.
10" —o
ros
ror
ropsr rosr
ropsr
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10’ P
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ros ror
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Hinh 1.Cac dudng cong p; (ros), p, (ror) do thuc t&, dudng cong py, (rosr) thu duge qua phép bién déi
va dudng cong Petrovski Ppsr (Topsr) thu duge qua phép bién déi

Vi chura c6 diéu kién do thit nghiém tai nhiéu
diém trén ca tuyén bing phuong phap do sau d6i
xlg cdi tién nén chung t0i d4 manh dan 4p dung
nguyén tdc bien ddi clia phucmg phéap do sau déi
xing cai tién cho s6 lieu di c6 cha mot s6 tuyén do

sau doi ximg thong thudng do Lien doan Vat 1y-
Dia chdt thuc hién. Vi kich thuéc hé cuc do dsi
ximg cai ti€n khac véi kich thudc he cuc do dsi
xtng thong thudng do d6 trude hét ta phdi st dung
cac phép noi suy (tuyén tinh, spline ....) d€ tinh cac
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gia trj clia dydng cong {mg v6i do sau d6i xtmg cdi  dung nguyen tic tinh todn nhu dd néu. Vi du vé ket
tién tir chc gi4 tri ciia dudng cong thu duoc bdng  qua céc lat cit dang tri ps, ps VA Py clia tuyén
do sau d6i ximg thong thuong da co sdn. Sau d6 4p 20, viing song Giang - Quang Nam (hinh 2-4).
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Hinh 4. Lt cét ding tri p,s, (don vi tinh : 1,000 Qm)
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Nhu ching ta da biét, d6 phan cuc biéu kién c6
mdi quan he véi dién trg sudt biéu kitn theo cong
thire :

ne = P _*Pk
P

(3)

dday p; va p, 1a dien trd sust bidu kien clia moi
truong khi & trang thai phan cuc va khong phan
cuc, tuong ung vdi cac tham s¢ dién tra sudt 1a p;
vd p; cobquan h¢ :

7 R
[ 1-7

= - (4)
voi i 14 chi s6 cia mo hinh moi trudng.

Cong thirc (3) cho phép tinh dudng cong 77, 1y
thuyét khi c6 cac tham s6 cia mo hinh mai trudng.

Vi cic gid tri pgy, ps2 VA 1y, N5y do duge, theo
(4 tinh p},, py, , tr do tinh duge p; . Két hop p;
va p, tas€ cd n, theo cong thirc (3) - d6 chinh 14
dudng cong do sau PCKT déi ximg do dugc.

Tir cac gia tri p:.l : p:.2 thay vao cong thirc (1)
ta co ngay p,. . Kéthop p.. va p,, ,tinh 7, theo
cong thirc (3) - d6 chinh 12 dudng cong tuong ing
véi do sau PCKT ludng cuc truc cdi tién ma nhan

1

10

dugc chi do bign ddi cac gi4 tri do sdu ddi ximng cai
tién di do duoc.,

Tir cac giatri p,., o, theo cong thic (2) ta

tinh duoc p;_\.,.. Ket hop p;m, vad pp, ta s&cod
Ny theo cong thire (3) - d6 chinh 1a dudng cong
do sau PCKT Petrovski nhan dwoc ciing chi do
bién déi cic gia tri do sdu doi ximg cdi tién da do
duac.

T thuét todn néu trén, ching t6i dd xay dung
hé chuong trinh viét bing ngon ngit MATLAB [1]
chay tréen moi trudng WINDOW d€ tinh toan va
biéu dién cac ket qua do sau PCKT thu dugc trén
nhiéu diém thudc cac ving khic nhau.

Du6i day ching t6i dua ra mot vi du cac ket
qud ciia dudng cong 7y (etas) do thuc t& bang he
ddi xing cai tién, duong cong 7, (etar) do thuc t&
bdng heé ludng cuc truc cdi tién, cic dudng cong
7y (etasr) va npy (etapsr) nhan dugce chi qua phép
bién ddi cac gia tri ps do thuc t€ tai diém 22 clia
tuyén St1 vang Daksong - Gialai (hink 5). Khi so
sanh cic dudng cong 7, va 7 ta thdy gin nhu
tring nhau, diéu d6 minh chimg cho tinh ding din
clia phuong phip. Ngodi ra, duong cong Tpsr €Ung
da phan anh 16 rét tinh vu viét clia nod.

etar

alas
elar

etas elasr
etapsr
- —= e
X Y
S
etar, etasr
.
etapsr

Hinh 5. Cac dudng cong 7 (etas), 7, (etar) do thuc t& ‘
va cac dudng cong 77, (etasr), 77, (etapsr) thu dwoc qua phép bién doi

Chiing toi gidi thieu lat cit dang tri 7, 7y va
1psr khi 4p dung nguyeén tic bi€n déi thong tin cua
phuong phéap do sau PCKT doéi xing cai tién cho
tuyén do sau déi ximg thong thudng do Lién doan
Vat 1y - Dia chat thuc hién trén tuyén 20, ving
song Giang - Quang Nam (hinh 6-8).

NHAN XET

1. V&i két qué nghién clru trén cho thdy ding
cac duong cong p,, 7, d€ xt 1y, phan tich vén la
t6t hon cd. Vi vay vin c6 thé sir dung dugc toan bo
nhitng hiéu biét va kinh nghiém tich luy dugc vé
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Hinh 7. Lat cit déng tri

phuong phép xt 1§, phan tich d6i voi dudng cong
do sau dién trd cho dudng cong do sau phan cyc.
Phai nhin manh, cac dudng cong do sdu Petrovski
viin thé hién dugc vu diém cia né la do phan gidi
cao, do sau nghién ciu 1on, phan &nh gln voi lat
cit thuc t€ hon. Day 12 mot van dé hoan todn mdi
d6i voi phuong phap do sau PCKT.

2. Trong phuong phap do sau PCKT déi ximg
cii tién da khic phuc duoc mot nhuoc diém rit co
ban t6n tai tir true dén nay 1a tinh chuyén doi gitra
cic dudng cong ps, or. Pp chi qua cac phép tinh dai
s6 don gidn va tin cay, khong phai tinh qua phép
dao ham c6 tinh khong 6n dinh, Tir db 4p dung cho
viéc tinh chuyén cac dudng cong 7, , 7, Vd 7, 12
cén thiét, c6 § nghfa khoa hoc va thuc t€.
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3. Chi cdn do bing he d6i ximg ci tién, ta s&
tinh dwoc dudng cong do sau ludng cuc truc va
dudng cong do sau Petrovski ma khong phai do
tryc ti€p ngodi thuc dia nén gid thanh ha ma cho
phép thu dugc nhiéu thong tin khac nhau ding tin
cay. He cuc do ddi ximg cdi tien vé hinh thirc va
nguyeén tic do ngodi thuc dia hoan todn giong nhu
he cuc do d6i ximg co bdn thong thuong (chi khac
& kich thude vi heé s6 hé curc), don gian hon cic he
cue do cha cic phuong phép do sau dign vi phan
tru6e day do do hoan toan dé dang co thé st dung
ngay vao san xudt.

4, Cac s6 liéu do ngodi thuc dia bing phuong
phip do sau d6i ximg cdi tién va két qua tinh toan
chuyén déi dudng cong bing thudt toan da trinh
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Hinh 8. Lat cit dang tri

bdy 12 phil hop véi nhau, chitng t6 vu di€m ndi bat
clia cac phép bién déi thong tin di néu ¢ tren. Khi
so sinh két qua tinh toan va xt Iy thir nghiém ap
dung cac phép bién déi thong tin cia phuong phap
do sau doi ximg cdi tien cho mot so tuyén do sau
doi xtng thong thudng da co sén s6 lieu cta Lién
doan Vat 1y - Dia chat véi cac két qud minh gidi
dia chat dd duoc nghiém thu cho thady phil hop véi
nhau. Dic bigt voi cac lat cat p,, va 7, thi biéu
hién vé tinh dinh x{ cta déi twong cdn nghién ciru
cang 16 hon. Tuy nhién, vi dudng cong thu dugc
bang do sau déi xing thong thudng cb khi khong
cb cic gia tri g6i ddu lién tuc, ddng thdi kich thude
thiét bi ctia 2 hé cuc do khac nhau nén phai thuc
hién cac phép noi suy, phdn ndo dnh hudng dén do
chinh xAc cla cic phép tinh toan.

Chiing toi dang ti€p tuc nghién cltu cdi tién d€
c6 thé ap dung hudng xi 1y, phan tich mdi nay déi
vOi cac s6 ligu di thu duge bang cac he cuc do sau
thong thuong ma hién nay dang duoc st dung ;
déng thai ching toi clng dé nghi sém cho tién
hanh 4p dung thtt nghiém phuong phap do sau doi
Xing cai tién d€ c6 thé dua vao sin xudt.
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SUMMARY

Processing data in the improved symmetric
Induced Polarization sounding method

A new approach for data processing in the
improved symmetric induced polarization soun-ding
method has been introduced in this article. The
theorical arguments and practical test show that:

1. The new results have been contributed to
improving effects when apply this method to
geological objects in depth and in the study of
structural geology. .

2. The new approach of the application of
induced polarization sounding method is useful not
only for new measurement project, but also for
exploiting the old data.

Ngay nhdn bai : 22-9-2001

Truong Pai hoc Khoa hoc Tu nhién
Pai hoc Quéc gia Ha Noi
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