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XU IY TEI LIEU CUA PHIJONG PHAP DO SAU
PHAN CUC KT H THiCu ool XT]NG CAI n6.T

W puc unvn

Trong c6c phuong ph6p Tham dd diOn, phuong
ph6p Phan cuc kich thich (PCKT) duoc thti nghiOm
vi 6p dung trong didu tra dia chAt vi tim kiOm -

tham do kho6ng sdn o Vict Nam kh6 sdm, tu cic
nf,m ddu cria thAp ki 70, ngiy cdng thO hidn c6
hiOu quii, nhat ta trong khdo s6t nu6c dudi ddt vA
quang dAn diOn. C6c phuong phlp do dac chinh li
mdt c6t phAn cuc theo kidu gradient trung gian vA

do sAu PCKT theo kieu dOi xrlng. Gdn day di 6p
dung phuong ph6p do sAu PCKT ludng cuc truc
liOn tuc ddu. C6c tham sO truydn thOng dd. r,d dang
duoc sri dung phd bi6n trong viOc xu I!', phan tich
tdi liOu PCKT lA dO phAn cuc bieu kiOh ry1 vi di6n
tro sudt bidu kicn p*. C6 nhidu cdch kh6c nhau
nhu: tinh to/an c5.c dudng cong 4rvd pr dOi vdi moi
truong phAn ldp, d6ng nha't. song phdng ngang trOn

m6y vi tinh b[ng phuong phip lua chon ; tinh 7, =
f(ABl2) h'uc tidp tu duon_c cong pr = f@Bl2) : phan
tich mdt cit b6n dinh lLrong, nghla li chuyen c6c
mat c6t :io thAnh c6c mdt c6t thuc ;tinh toAn dOi vdi
m6i truong phric tap hai vd ba chidu duoc thgc
hiOn bing cAc phuong ph6p sO gAn ding : phuong
trinh tich phAn vi phuong trinh vi phAn... Khi nhAp
duoc m6t sd m6y DGJ-1 crii tien cria Trung Quoc,
SYSCAL-R2 cLia Ph6p... thi c6 them cAc tham s6 21

vA 51 (vdi S/ la thdi gian md tai d6 c6 d0 phAn cuc
girim di m6t nua ; Zs ld tham sci kinh nghiOm vd
beng 0,75 x S1 x ry1)... nhung chua duoc nghi€n
cuu dd xAy dung phuong phdp xu lj, c6 can cri
khoa hoc, nOn cd phuong phlp mat cit phan cuc vi
do sAu phAn cuc con nhidu t6n tai, lim giiim hieu
quii von c6 crla phLrong ph6p.

Nhidu thdnh tuu di dat duoc vd khai rhic rhong
tin, xri ly vA phAn tich sd li€u chi moi duoc tiCn
hAnh riOng 16 ddi voi tung loai duong cong thu
duo.c khi dung c6c he cuc do PCKT kh6c nhau.
N€u tai m6i diem kh6o s6t, ra thu duoc thong tin
cria nhidu loai duong cong khOng phii do do bang
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nhi€u h0 cuc do kh6c nhau mi chi do blng mOr

loai hO cuc do tct hop vdi c\c ph6p bicn ddi don
girin, ddng thdi chfing duoc khai thAc tri€t dd trong
mOt chuong trinh xu lji, phan tich tdng hop, chic
ch6n sO tao didu kiOn cho ta hidu biet chinh x6c vA
tin cAy hon vd ddi tuong dia chdt cdn ti€p cin.
Thuc hiOn j' tudng nAy chinh ld muc dich nghi€n
cfu cria chrhng tOi.

. Nhu ta dd bidt, duong cong do sAu dicn trcr

Petrovski pn co nhidu uu diem | 2 | nhu do sau nghi€n
c0u ldn hon vi khii nlng phan gidi cao hon. Tuy
nhiOn, cho ddn nay c6c phuong phip sri dung tham
s0 niy mdi chi 6p dung cho do s0u di€n tro. nhun-e
vi c6c h0 cuc do cdn phuc tap, cdng thuc bi€h ddi
Petrovski c6 chfa dao hdm n€n k€i qud con han
chO. Mat kh6c chua dtroc thri nghiem vA 6p dung
cho do sAu PCKT.

Chring tOi da dd xudt phuong phip do slu diOn

tro doi xirng crii tidn v6i td hqp he cuc do hoo l! vA

quy trinh do don girin, girim thi€u cAc ph6p do

nhung vAn tang luong thOn-s tin xuit phit [3].
Trong cOng trinh I4l chrlng tOi cung di _cidi thieu
phuong ph6p do sAu PCKT dfii xun_s cdi tien. DOng
thdi vdi clc thOng tin thu duoc. nghien crlu circh

tinh chuydn Adi gita c6c duong con-e chi qua c6c
ph6p tinh don girin vd tin cAy. Vi vA_r. nOi dung chu
yOu s€ duoc trinh bAy trong bdi viei n)y l) mOt
hu6ng mdi xri lj,' tdi liOu do sAu PCKT dOi xfng
thOng thuong dd c6 sAn bang cich su dun-e cic ph6p
bich drii dai sd cua phuong phip do sau PCKT doi
xring cii tion n6i tr€n.

H0 cuc do ddi x(rng cii tien gdm hai diOn cuc
ph6t A, B nim 6 trong v) hai di€n cuc thu M, N
ndm phia ngodi, dOi xitng qua tAm cria he cuc vdi
kich thudc r', v) hO sO he cuc Kduoc trinh bdy
trong [4]. Tu clc ph6p do ta thu duoc 4 duong
cong p,r1(r1), przQ') vi r7.r7(r'7), r7.r2(r2) gOi lOn nhau



tai moi kich thudc hQ cr.rc (trir 2 kich thudc h0 cuc
dAu tiOn vd cudi cDng). Tr) d6 ta tinh dudng cong
do sAu p,li trung binh nhAn ciia pste) vd pr2e).

Tuy khOng truc tidp do 2 duorg cong py1.vd
p,r/' (tudng fng v6i do sAu ludng cuc truc cenh ffei
vd c6nh phrii), nhung ra hoin roiin c6 rhd de dang
tinh duoc dudng cong p", (tuong ring vdi do sAu

g cuc truc) tli cec dudng cong pr] vd
ph6p tinh dai sd don girin chir khOng
bidu thric dao him nhu trong bidn deji

trong d6 K,. le hC sO hC cuc do ludng cuc truc cdi
tidn I4l.

Tn d6, ta c6 thd x6c dinh c6c gt6 tri pr* crta
dudng cong do sAu di€n trd Petrovski :

a'
Ppsr = PrlQPr,-l Pr- I1
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V6i cdc chuong trinh lAp blng ngOn ngil
MAT[-A,B [1] chAy trOn mOi rrudng WINDOW,
chfing toi dd tinh to6n vd bidu di6n c6skdt que thu
duo. c qua qu6 trinh do thu nghi€m bing phuong
ph6p do sAu PCKT ddi xirng cdi tidn.

Phuong ph6p dd duo. c thri nghi€m vd 6p dung
cho do sAu diOn tro c6 hi€u qud nhu dd trinh bdy
hong cOng trinh [3]. Ch0ng roi dua ra dudi dAy vi
du c6c kdt qui cria dudng cong p, (ros) do thuc te
bang hC dOi xrlng crii tiOn, dudng cong p, (ror) do
thuc tc bang he ludng euc truc cii tidn, duong
cong psl (rosr - tudng fng vdi do bang hO ludng
cuc truc crii tidn - thu duo. c chi qua ph6p bidn deii
gi6 tri p, do thuc tO) vi dudng cong Perrovski por,
(ropsr) thu duo. c chi qua ph6p bich dcii gie ffi p, do
thuc tO vd pr, tai didm 22 cia tuych Sl1 ving
Daksong - Gialai (hinh I). Phrii n6i rang khi so
sinh c6c dudng cong p, vi p.;, ta thdy gAn nhu
tring nhau, didu d6 minh chfrng cho tinh dfing din
cria phuong ph6p. Ngodi ra, dudng cong por,. cfing
dd phrin 6nh 16 r€t rinh uu vi6t ciia n6.

i-,(# fl) (l)

(2)
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qua ph6p bich drii

sAu d6i ximg th6ng thudng do LiOn doAn VAr l!'-
Dia chdt thuc hion. Vi kich rhu6c hc cLrc do doi
xring crii tidn kh6c vdi kich rhudc he cuc do ddi
xftng thOng thudng do d6 trudc hOt ta phii sri dung
c6c ph6p nOi suy (tuy€h tinh, spline ....) dd tinh c6c

Hinh l.C6c duong cong p.\ (ros), p, (ror) do thuc tq duong cong pst(rosr) thu duoc
vd dudhg cong petrovski por, (ropsr) thu duoc qua ph6p bien deji

' Vi chua c6 didu kiOn do rh& nghi€m rai nhidu
didm tr€n cii tuydn bing phuong ph6p do sAu dOi
xring ciii ti€h nOn chfing toi dE manh dan 6p dung
nguyen tic bidn deii ciia phuong ph6p do sAu d6i
xring crii tidn cho s6 li6u dd c6 cria mOr s(i tuydn do
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gi.6 ri cfia dUdng cong fng vdi do sau ddi x(mg cAi

tidn tir cfuc gi6 tri cfia ducrng cong thu duo.c blng
do s0u dtii xung 0r0ng thrrong dd co sfn. Sau d6 6p

dgng ng ,to6n nhu dd nOu. Vi dU v€ ket
qui c6c ti pr, ps, vd prr,. crta wy€n
20, vung s0ng Giang - Qudng Nam (hinh 2-4).
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Nhu ch0ng ta dd bi01, d0 phAn cuc bidu kidn c6
rnefi quan h€ vdi diOn tro sudt bieu kren theo cong

*Pr-Pr,lk - -
o,.

b day pi vd p* ld di6n tr& su{t bitfu kiOn cria mOi

trudng khi 6 trang thAi phan cuc vd khOng phAn

cuc, tudng ring v6i c6c tham sd di0n tro sudt ld p,
vi p, c6 quanh€:

pi
I-Ti ' (4)

vdi i li chi sd ctia mO hinh mOi trudng.

C0ng thftc (3) cho ph6p tinh duong cong 17* l!
thuy€i khi c6 c6c tham sd crla mO hinh mOi trudng.

Vdi c6c gi6tri pr1, psz vit 1rt, ryr2 do duoc, theo

(4) tinh pl , plz, tu d6 tinh duoc pi . Kdt hqp pj
vi p, ta sE c6 7., theo cdng thrlc (3) - d6 chinh ld
dudng cong do sAu PCKT doi ximg do duoc.

Tu c6c gia fii p:t , pi, thay vdo cdng thric ( I )

tac6 ngaypj . rceth-d-p p.; vd. p,, ,tinh r7., theo
cong thric (3) - d6 chinh ld duong cong tuong ilng
vdi do sAu PCKT ludng cuc truc cdi tidn md nhdn

duoc chi do bidn ddi c6c gi6 tri do s&u ddi xtng cdi
tidn dE do duoc,

TD cAc gi6 tri pi. , pi tneo cong thrlc (2) ta
tinh duoc pi,,. . l<et nW pi". yd p p,, ra sd c6

?p,, theo cOng thftc (3) - d6 chinh id dudng cong
do sAu PCKT Petrovski nhAr: duo. c c[ng chi do
bieh dcii c6c gi6 tri do sAu ddi x&ng crii tidn dd do
duoc.

Ti thuAt to6n neu tren, chring tOi dd xay dung
hO chuong trinh vidt bing ng6n ngf MATLAB [ |

chay tr€n mOi truong WINDOW dd tinh to6n vd
bidu di6n c6c kdt quii do sAu PCKT thu duoc trOn

nhidu didm thu6c c6c vung kh5.c nhau.

Du6i dAy ch0ng tOi dua ra rnOt vi du c6c kOt
quii ciia dudng cong 4y (etas) do thuc td bing hc
ddi xrlng cd'i tien, dudng cong ry,. (etar) do thuc te
bdng hC ludng cuc truc cdi tiOh, cdc dudng cong

ry", (etasr) vd, rTpsr (etapsr) nhan du-o. c chi qua ph6p
bidn dtji cdc gi6 tri p, do thuc td tai didm 22 cia
tuydn Sl l vr)ng Daksong - Gialai (hinh 5). Khi so

s6nh c6c duong cong 4, vit Ts, ta thay gdn nhu
trr)ng nhau, didu d6 minh chring cho tinh dirng din
ciia phuong ph6p. Ngodi ra, dudng cong 4r", cflng
dd otrein 6nh 16 r€t tinh uu viet ciia n6.

(3)

Hinh 5. C6c dudng cong f5 (etas), ry, (etar) do thuc tO

vd c6c dudng cong rl st (etasr), r7 o,, (etapsr) thu duoc qua ph6p bidn d<ji

Ching toi gi6i thi€u l6t cdt d6ng tri ryr, ryr, vd

1psrkhi 6p dung nguyOn t6c bidn ddi thong tin ctla
phuong ph6p do sAu PCKT doi xring cii tidn cho
tuyOh do sAu doi xfing thOng thudng do Li6n dodn

Vat Ii - Dia chdt thuc hion tron tuyen 20, vr)ng
s6ng Ciang - Qu,ing Nam (hinh 6-8).

NHAN XET

l. Vdi kci quri nghiOn cfu tr€n cho thdy dirng

c6c dudng cong pp, r7o dd x& l!', phan tich v5n li
tdt hon cii. Vi vay vAn c6 thd sri dung duo. c todn b0

nhtng hidu bidt vA kinh nghi€m tich lu! duoc vd
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?", (ddn-vi tinh:. Vo)

3. Chi cdn do bang he ddi x(mg cii tidn, ta sC

ngay Vdo sin x,udt.

bing Phqong

ph qui tint'r toan

ch to6n dd trinh
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Hinh 8.IAt c6t dang tri ?psr (don vi tinh : Vo)

bAy ld phn hqp vdi nhau, chring t6 uu didm neii bat

ciia c6c ph6p bidn ddi thong tin dE nOu o tren. Khi
so s6nh kdt quri tinh to6n vi xu l!' tht? nghicm 6p

dung c6c ph6p bicn dtii thong tin cria phuong ph6p

do sAu d6i xffng cii tidn cho mOt sO tuy0n do sAu

dOi xrlrng th6ng thuong dd c6 san sd liOu crja Li€n
dodn Vat l!' - Dia chdt v6i c6c kdt quri minh gidi
dia chdt dd duoc nghiOm thu cho thay phi hqp vdi
nhau. Ddc biet voi c6c lAt cat p, vd ryo thi bieu

hi€n vd tinh dinh xri ciia drii tuong cdn nghiOn ciru

cdng 16 hon. Tuy nhi€n, vi duong cong thu duoc

bdng do s6u d6i xirng thdng thuong c6 khi khong
c6 circ gi6 tri gdi ddu liOn tuc, ddng thdi kich thudc
thidt bi cla 2 hE cuc do kh1c nhau n€n phdri thuc

hiOn c6c ph6p noi suy, phdn nio inh hu6ng dOn dO

chinh x6c ciia c6c ph6p tinh to6n.

Ch(rng t6i dang tiOp tuc nghiOn cfru cii tidn dd

co thd 6p dung huong xir li', phan tich mdi ndy doi
vdi cdc so li€u dd thu duoc bang c6c h0 cuc do sAu

thOng thuong mA hi€n nay dang duoc su dung ;

d6ng thoi ch0ng tOi cfrng dd nghi sdm cho tldn

hdnh 6p dung thii nghi€m phuong ph6p do sAu d6i

xirng crii tien dd c6 th<! dua vdo sdn 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.
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