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dd dign cii ti6n do chring t6i de d€ xu6t. tuy
nhi6n, phuong ph6p ndy c6 nhi€u rru <ti6m ctSng

r3
chri f, chdng hpn nhu: trong-qu.i trinh tlo chring

ta khdng phni dich chuyiin cuc ph6t vd thu ti0n
. a ,.x ,ttuy6n nhi6u ldn, qu5 trinh do li6n tpc vA thu

duoc c5c s6 li-6u tr6n ci tuy€n cht kh6ng phdi

chi thu dugc c6c sO tigu trOn ttng ttiiSm <to tr€n

tuy6n, phnn m€m xri lf ph6n tich di c6 sin vd

k6t qui bi6u di6n cho ngay c6c m{t cit cli€n trd
su6t hay dQ phan cgc... D6 c6 dugc nhirng diAu

n6i trdn thi trong chc mdy m6c thi6t bi cria

phuong ph6p MRS cti clugc cii tlat sin nte di6u

kniCn de di6u khi€n trinh t.u do d4c, d6ng thoi
cf,ng nhd file niy md cic si5 tigr, tlo cli <luo. c ltru
trfi fiong m6y theo mQt <linh dang sin phir hqp

rI ). .,voi phdn m€m xt lf phan tich di c6. Chinh vi
th6, tuy vdo ttng loai thitit bi md c6c file ndy c6

dinh dang kh6c nhau.

V6n Ad chring t6i d{t ra nghiGn cuu ld kiit
hqp'phuong phdp MRS voi c6c phuong ph6p

Thim dd ttiQn cdi tiiin nhuthti ndo ct6 A,i tan

dung <lugc mgi uu vi€t ri6ng dl c6 cia c6c

phuong ph6p (hQ clrc do, qui trinh rlo, hO thi6t

T\l | , ml v t\ 4'A a ,' ,'A
Phucrng ph5p Thdm dd diQn da cgc c6i ti€n

Vfl Dric Minh*

TrudngDqi hqc Khoa hpc TvNhi6n,DHQGHN, 334 Ngay€n Trdi, Hd NQi, ViQt Nam

Nhin ngdy 22 thing I I nlm 2010

T6m tit. Nghi€" cuu k6t hqp pluoTre nlr6p Them dd tliQn da cgc voi c6c phuong ph6p Them dd
tlipn cdi ti€n.do chfng t6i dd d€ xu6t tl6 ten dung iluo.c mgi uu.viQt ri6ng ill c6 cria c6c phuong
p i. Bei
b inh le
C trinh
d

l. D{t v6n ild

Chring t6i de <tA xu6t thdnh c6ng mQt hQ

phuong ph6p moi g6p phan b6 sung hm phdng

phri th€m hQ c6c phuong ph6p Thdm dd tliQn,

d6 li c6c phuong ph6p Thdm dd di€n cdi ti6n:
bao gdm ci c6c phuong ph6p Thnm dd di€n trd
cdi titin (the Improved Resistivity Sounding
methods) vd c6c phuong ph6p Phnn cgc kich
thich cdi tiiin (the Improved Multi-electrode
Induced-Polarization methods). CLc phuong
phip ndy tld duo. c cdng b5 trong nhiAu bdi b6o

trudc i16y [-4].
Phuong ph6p ThIm dd ttign da cgc (Multi-

electrode Resistivity Sounding Method - MRS)
hay cdn ggi ld phuong ph6p 6nh tli€n cla cgc
(Multi-electrode Resistivity Imaging - MRI) c6
qui trinh tlo c14c ngoii thgc clia, h€ chuong trinh
xri lf, phen tich kh6c voi c5c phuong ph6p

truydn thting sri dung c6c thi6t bi truyAn thting,
ttdng thoi kh6c voi ci c6c phuong ph6p Thdm
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b!, phiin mdm xu lf, phAn tich...) nhim ndng

cao hiQu qui cria chring. D6 chinh ld phuong

ph6p Thnm dd diQn da cgc cii titin mir chring t6i

dO xu6t.

2. Gi0i thiQu c6c phucrng phfp Thtrm dd itiQn

cii ti6n

Chring tdi de tlA xu6t c6c phuong ph6p

Thnm dd <ti-€n cdi ti.in trudc tr6t Uing viQc su

dsng mQt td hgp hQ csc do cdi ti6n. Td hqp h€

cgc do cdi ti6n do chring tdi <1€ xuSt bao gdm:

- HQ cgc <to <lOi ximg cii tiiin.

- HQ cgc clo ludng cgc cii ti6n.

Tuong img voi viQc su dgng hai hQ cgc tlo

ndy ta c6 hai phuong ph6p Thim dd <li€n cdi

ti5n, d6 ld: phuong ph6p Thim dd diQn ddi

ximg cii titin vd phuong ph6p Thdm dd tti-On
,. ., 

''luong cuc cal uen.

2.1. Phtrong phdp Thdm dd di€n diii xung cdi
ti€n (The Improved Symmetric Electrical
Sounding Method - ISES)

2.I.L M6 td hQ cuc do dat xing cdi tiAn

HQ cr,rc do aOi ximg cii tiiln gdm hai tliQn

cgc ph6t A, B nim d trong vh hai diQn cgc thu

M, N nim d ngoiri, eOi xtmg voi nhau qua t6m

cria hQ cgc. HQ cyc do niy vd hinh thuc giiing
nhu hQ cgc dlSi ximg thdng thudng (chi kh6c d
kich thu6c vd h€ sd hQ cgc).

So aO bO tri cria hQ cgc do d6i ximg cii titin
vi kich thu6c r", h€ s6 hQ cgc K" dugc cilc tilc

gi6 tinh sin, de dugc trinh biy trong [2].

2.1.2. Qui trinh do ilqc ngodi thuc clia

Qu6 trinh tii5n hanh do d4c ngoii thgc tlia
cflng tuong t.u nhu phuong ph6p Thnm dd diQn

4 cr;c di5i ximg thdng thudmg.

Cp tht!: Vcri m5i khoang c6ch cira hai tti€n

cr,rc ph6t A, B ta thuc hi€n c6c ph6p tlo img voi

kich thudc 4 Ghi ph6t AB, thu M1N1) c6 gi6 fi
p,r(rr) ui ?", (r, ), .otg voi kich thu6c rr (khi

ph6t AB, thu M2Nt c6 gi6 tri P,r(rr)vit

e,r(rz). Vi vdy, sau khi thuc hi€n c6c ph6p do

ta thu clugc c6c <luong cong: 2 dudng cong do

siu diQn trd ddi ximg p"r , P,z vdtlulng cong

do sdu PCKT 4,?,) 96l ten nhau t4i mgi kich

thu6c hQ cgc do trir 2 kich thu6c h€ cgc tlo tliu
ti6n vd cutSi cirng.

2.1.3. Qui trinh xic tj, sil lisu

Tuy khdng tr.uc ti6p tlo 2 ttudmg corrg pr
vd p,r (tuong img voi clo sdu ludng cuc truc

c6nh tr6i vd canh phii), nhrrng ta hoan toin c6

th6 d6 dang tinh <tugc tludng cong psr (tuong

img voi do sdu tliQn trd ludng cgc truc) tu c6c

duong cong prr vd P,z do duo. c b[ng c5c ph6p

tinh ilai s5 don gtan chri khdng hA phdi sri {rng
bir.iu thric il4o hdm nhu trong bitin tlOi cria

Petrovski.

Tinh duqc cic gi| tri trung binh:

Ttr tl6, c6 th€ x6c clinh circ gi6fr Po,, "iu
cluong cong do siu tliQn trd Petrovski.

Khi sri dsng phuong ph6p Th[m dd dign d6i
ximg cii ti6n nhu chring t6i de trinh biy d tr6n

voi hQ cgc do cii titin vd qui trinh tlo tlgc ngodi

thuc <lia tuong t.u nhu phucrng ph6p Thdm dd

di€n 4 cgc di5i ximg th6ng thudng thi ta se c6

th6 x6c <tinh ttugc mgi gi6 tri duong cong do

sAu tmg voi c6c h€ cUc do kh6c nhau.

2.2. Phuong phdp Thdm dd di€n lrdng clrc cdi
tiin Qhe Improved Dipote-Dipole Electrical
Sounding Method - IDDES)

Phuong ph6p Thim dd diQn lu0ng cgc cii
ti6n sri dUng mOt td hqp hQ cgc tlo lu0ng cgc

cii tii5n bao giim:

PtP,z-
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* Hp clrc do lu0ng cgc truc cii ti€n

* ftit hgp tto thOm mQt ph6p tto bang h€

cuc do lu0ng cgc xich cl4o cAi tii5n [2] ho{c 3

cgc cii titin [5] tai kich thudc cu5i cria hQ cgc

tto lu0ng cgc t4rc cii ti5n.

2.2.1. M6'td h€ cttc clo hdng cqc tr4c cdi
trcn

. HQ cpc do ludng cgc trUc cii ti6n vC ttintr

thric tuong t.u nhu hQ cgc tlo ludng cgc trpc
,l

thdng thudng, bao gdm mQt lu6ng cgc phSt AB
vir mQt ludng cgc thu MN nim v€ mQt phia d6i

voi lu0ng cgc phft.

So dd U6 U n9 cgc do ludng cuc truc mQt

c6nh cdi ti6n voi c6c kich thu6c r,",vn h€ s6 h€

cgc K, dd duo. c tinh sin, <tugc trinh biry trong

l2l.
2.2.2. M6 td hQ a{c clo bhng ctrc xich tlqo

,. '.Ica, trcn

So d6 UO tri ne qrc do ludng cgc xich iao
cdi ti6n va clc kich thu6c r,* vdhQ si5 hQ cuc

K 
^d 

di dugc tinh sin, duo. c trinh biy trong

t2l.
2.2.3. M6 td hQ ctrc do 3 cqtc cdi fidn

So tlO bO tri h€ cuc <lo 3 cuc cii tii5n vot chc

kich thudc rr" vd ne sO he cgc Kr" dl <lugc

tinh sin, tlugc trinh bdy tong [5].

2.2.4. Qui trinh ito ttqc ngodi thrc dia

Tru6c htit tai m6i ai€m do sdu, ta ti.5n hanh

qui trinh tlo <14c blng hQ qrc do ludng cgc t4rc
....1, .t

mQt crffi cii ti€n gi6ng nhu phuong ph6p ThAm

dd <liQn lu0ng cgc trpc mQt cffi th6ng thudmg

voi kich thudc vd he sO he cgc <16 tinh sin. Tht
t.u do theo ttng canh (<to xong crinh tr5i moi clo

c6nh phni).

Sau khi do xong blng hQ cgc do ludng cgc

truc mQt c6nh cii ti6n, t4i kich thu6c cudi tuong

23s

img voi ei6 fr ABmax (AB hn do cu6i ctng
a6i voi hQ cgc tlo lud,ng qrc trpc mQt c6nh cii
tiiSn) ta ttit trqp do th€m mQt ph6p do beng mQt

trong hai h€ cUc cto ludng cgc xich <tao cdi ti6n

ho{c 3 cuc cdi ti6n nhu sau:

* Dtii voi hQ clrc <to lu6ng cgc xich <l4o cii
titin:

- Xoay AB vudng g6c t4i ttiOm giira AB.

- Xoay MN vu6ng g6c tai vi tri cgc thu cu5i

ctng (cgc N) cria ph6p <lo sdu ludng cgc truc

mQt c6nh cii ti6n.

- Tuong img voi kich thudc ON cria phdp

<lo sdu ludng cgc trgc mQt cffi cdi ti6n, tra
Bang (c6 sEn; tim rr"*a:ON n6i tr6n, ta c6 kich

thudc cria AB, MN vd h. s6 hQ cvc K*a.

Sau khi do xong, ta il6 c6 circ gi6 tri cria <lo

sdu ludng qrc t4rc mQt crffi cii ti6n, mQt gi5 d
tto sdu lu0ng cgc xich clpo img voi ABmax.

* D5i voi h€ cuc <fo 3 cgc cii ti6n: i
Dua I cuc thu ra co vh titin hanh tlo. Sau khi

do xong, ta dd c6 mQt gi6 fi do sAu 3 cgc img

vor ABmax.

2.2.5. Qui trinh xir $, sa ligu

Ntiu tlo dugc c6c gi6 tri tlo sdu lu0ng qrc

trpc canh trhi p,r(r,), c6nh phii p,r(r,) vi I
gi6 fi do siu ludng cgc xich dqo P^a(t,,.)
holc I gi6 tri tlo s6u 3 cgc p,r"(q,".) tai kich

thudc hQ cgc cul5i cirng r* cria hQ cgc do

lu0ng cgc t4rc thi ta sC tinh <tugc tAt cL chc gi6

tr! duong cong do sdu img voi c5c hQ cgc <lo

kh6c nhau.

Toan b0 so dd tinh torin c6c thdng s5 khi xri

lf sO ligu cria c6c phuong phSp Th[m dd tli-On

er5i xtmg cdi ti6n vd phuongph6p Thim dd diQn

ludng cgc cii titin <lugc trinh bdy tr6n c6c hinh

2.1vd2.2.
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3. Gifi thiQu phuong phip Thim dd tliQn tla
cgc cii ti6n

3.1. Phtong phdp Thdn dd di€n lrdng cpc trytc
li€n tltc il€u/Thdm dd di€n tla clrc (The Multi-
electrode Resistivity Sounding Method - MRS)

Phuong ph6p Thnm dd diQn ludng cgc t4rc
li€n t.uc ttAu (thuong <tugc ggi ldr phuong ph6p

Them.dd iti€n tla clrc) dd tlugc 6p dung pho

bitin d cic nu6c phucmg TAy tu ldu [6], hiQn

nay d nudc ta cflng ttang <lugc 6p dUng mQt

c6ch rQng rdi.

* HQ cgc ilo ludng cgc trpc li€n tgc <tAu ld
hQ qrc tlo ludng cgc trgc, nhung c6 khoang

c6ch ludng cgc ph5t AB, khodng c6ch lu0ng

Hinh 2.1. So dd tintr c6c thdng s6 tni atng
phuong ph5p Thlm dd ttiQn tl6i ximg cdi ti6n.

Khi tlo phuong ph6p niy, h9 sO he cgc duo. c

tinh theo c6ng thric:
K =n(n +l).(n+2).na

Nhu viy d cdc kich thu6c diu n:l vd n:2
khdng thoi mdn diAu ki€n lu0ng cgc a << r, chi
c6 cilc kich thudc sau n ) 3 moi thoi mdn diAu

kiQn ludng cgc.

cgc thu MN vd bu6c dich chuy6n ludng cgc thu
tr€n tuyiSn ld bing nhau vd bnng mQt s6 c nio
d6. Voi m5i vitri cria ludng cgc phdt AB, ta lin
lugt tlo vd dich chuyi5n lu0ng cgc thu h€n tuyi5n

n lAn. Khi n:l thi kich thudc hq cuc r: 2a, n:
2 thi r : 3 a ..., c6 nghia ld r : (n+l) a. Tuj,

A.
theo c6ng sudt cta ngu6n ph6t vd tli€u kiQn thi
cdng thgc t€ mi nguoi ta ti6n hd,nh do voi n
bdng bao nhi6u. Di€m ghi cria phuong phdp

clugc quy tlinh trong quy phAm k! thuft cua

phuong ph6p, vi tlugc quy u6c li giao tlir-Am cria

mpng luoi tia nghi€ng aSo t4i tdm lu6ng cgc.

Klit qui tlo <lugc ghi vi ve thanh mit cit tting
gi6 tri pr vA gai ld cic gii m4t cht

(pseudosection).

Hinh 2.2. So ilO tintr c6c th6ng s6 tni aung.
phuong ph6p Them dd ttiQn ludng cu. c cai ti6n.

Phuong ph6p <lo sdu ludng cgc trpc li€n tuc
-l ! ., ,.
d€u mang s6c th6i cria do siu ludng cgc trpc,

n€n ph6t huy tlugc uu <tii-am ld tiing t10 phan

giii, phit hiQn t6t c6c t15i tuqng tAt eOng ntr6t

duoi lop phri, ilic biet h c6c tl6i tuqng c6 th6

nim d5c phri hqp voi nhiAu m6 hinh vpt lf-ttla
chAt cria c6c thin quang.

p,",4,&.{r*j,lp"QQlryQfi
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+ Phuong ph6p xri lf tdi liQu do sdu ludng
cgc trUc li€n t.uc ddu thUc hiQn theo c6ch phdn

tich m4t cat Urin <linh luqng [7] hay bing phan

mdm Res2 v Manual Ver.3.5.4 [8].

3.2. Phuong phdp Thdm dd di€n da cltc cdi tiiln
(The Improied Multi-electrode Electrical
Sounding Method- fMES)

'Phuong ph6p Thnm dd tti-On da cgc $i dUng

hQ thi6t bi voi qui trinh <to tl4c ngodi thgc <l!a,

h€ chuong frinh xri lf, phdn tich'kh6c vor chc

phuong ph6p truy€n thting sri dgng c6c thi6t bi
truyAn th6ng, tl6ng thoi kh6c voi cir cfuc phuong
ph6p Thnm dd iliQn cii ti6n do chring t6i dA

xuAt. Tuy nhi€n, phuong ph6p ndy c6 nhidu tru
di€m d6ng chri f, chang h4n nhu: trong qu6

trinh tlo chring ta khdng phdi dich chuy6n cgc
ph6t vd thu fi€n tuyi5n nhi€u lin, qu6 tinh <to

li6n tpc vd thu dugc c6c sO tigu tr€n ci tuy6n
chri kh6ng phii chi thu <lugc c5c sti liQu tr€n
tung tli€m do trOn tuyi5n, phin mAm xri lf pli0n
tich tld c6 sin vd ktit qud bitiu di6n cho ngzy cic
mat cit dign trd su6t. Oi3 c6 <lugc nhirng didu
n6i trOn thi trong c6c thi6t bi cria phuong phip
Thim dd <tiQn ila cgc <16 duo. c ciri dfi sin file
di€u khi€n eii ei€u ktri6n trinh tp <1o dac, cl6ng

thoi ctng nhd frle ndy mi c6c siS li€u do <16

ilugc luu trfi trong m5y theo mQt <tinh dgng sin
phn hqp voi phdn mAm xri lj phdn tich dd c6.

Chinh vi thi5, tuj,vio ttng lo4i thi.5t bi md file
ndy c6 tllnh dang kh6c nhau. Nhmg cfing phii
n6i th€m Ang phuong ph6p ThAm dd iliQn <la

cgc lpi c6 mQt hpn chii h bit buQc ktroing c6ch
glfta cfuc diQn cgc phni h <1€u.

VAn eA dit ra ld ki5t trq,p phuong ph6p Thnm
dd ttiQn da cyc voi c6c phuong ph6p Thnm dd
<liQn cdi ti6n nhu th6 ndo d6 dC tan dung dugc
mgi uu viQt cua c6c phuong ph6p (h€ cgc do,
qui hinh tlo, hp thi6t bi, phAn mdm xri lf, phdn
tich...) nhim ndng cao hi€u qui vi khai th6c
tluoc th0m c6c thdng tin tl6 c6 b[ng viQc sri
dUng ri6ng rE chc phuong ph6p. D6 ld lf do mi

chring t6i sC dd xu'.it phuong ph6p moi - ggi ld
phuong ph6p Thnm dd iliQn da qrc cii tii5n.

3.2.1. File dieu khien pl
File iti€u khiiln thuong li mQt frle ASCII

<lon giin, <lugc luu trong bQ nhd RAM cria thil5t

bi, c6 th6 sri dpng c6c file ndy theo tirng c6u

hinh <lo c6 sin trong m6y hoic dtng c6c

chuong trinh so4n thno kj t.u sAn c6 <l-A t4o ra vi
, 'lsau d6 ding c6c ph0n m€m tuong img <10 npp

vdo b0 nhd RAM cria thii5t bi.

Th6ng thudng, frle <tiAu khiiSn do c6 ph6n

md rQng li *.cmd vi c6 4 phan: phan chri thich,
phdn ti€u dA, phdn c6u hinh vn phan lgnh.

Tog <lQ <liQn cgc d phan c6u hinh vd thri t.u

ddng l-€nh sau d6 dugc sri dUng dC <linh vi s6

liQu <lo. File ndy sE tli kdm cirng file s5 tipu O
LI l ,mQt sd phdn m€m ho[c dung il€ chuy&r tl6i

sang c6c tlinh dAng 166c.

Voi phuong ph6p Th[m dd dien da cgc cii
ti6n, tru6c khi ti6n hdmh c6ng tiic tlo d4c ngoii
thUc ttia ta phdi lf,p file didu ktri6n vi 4p vdo
m6y dr5 didu ktri6n qu6 fiinh tlo theo y€u ciu
cria phuong ph6p.

File diAu khi6n phii <t6p tmg tlugc c6c itidu
kiQn:

- X6c ttlnh sti aipn cgc duo. c sri dung trong
ph6p do. Lrru y file tli€u k{ritin l,rtri tgo phii c6

I r.^ , Js6 tliQn cgc blng voi sd tliQn cgc ngodi hi-€n

trudng, vi n6u c6 qr sai lQch m6y s€ lh6ng hogt
t10ng.

- Dinh nghia vd tlinh vi chinh x6c cho c6c

cgc ph6t A, B vi c6c cgc thu M, N cho dmg lAn

tlo.

- X6c tllnh thi t.u tlo cho c6c di6m ghi.

Tru6c mOi eqt cdng tic phni titin hinh ki6m
ta c6c tti€u kiQn ho4t ttQng p6y sau ktri di npp

file didu Kri6n: Ki6m tra diCu kien kiiim tra tr6
(Relay) vi chti <tQ chuydn (Switch) c6c cgc d,3

dim bio ctr6 e9 da cgc cria m6y hopt tlQng binh
thudmg.
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Chring t6i di ti.in hanh lflp 2 file diAu kfii€n
cho thitit bi SurperSting Rl voi 28 take-out d6

thUc hiQn qu6 tinh do cho phuong ph6p Th[m
dd ttiQn da cgc cdi ti6n do chring t6i dd xu6t.

3.2.2. M6 td h€ c+cc clo ita cqtc cdi tidn vd

qui trinh ito tlqc ngodi thq^cc dia l9l
Sri {rng thi6t bi SuperSting Rl voi 28 take-

. = .^. -a A'out sin c6, chring t6i diu ndi voi c6c cpc do

kh6c theo khoang cich khdng ddu nhau gifra
.l 4'

c6c diQn cgc d€ tlim b6o <lung h€ sO hQ cgc <lo

nhu trong phuong phSp Thnm dd tliQn cdi tii5n

do chring t6i tl€ xu6t.

* Bii tri ili€n cttc ilo:

- Dien cgc duo. c bii tri theo so dd ne cpc do

tla cgc cii ti6n dd tlugc ttri6t tti sen 111.

- Khi cim c6c clipn cuc t?i vi tri c6 di€u
kiQn titip A6t rurOng thu0n lqr thLi c6 th6 x€ dich
tltin vi tri tii5p xric thu4n lqi hon nhung phii xO

dich cUc vu6ng g6c vdi phuong cria hQ cgc do

vi kh6ng tlugc qtui 3Yo ktch ttrudc thiiSt bi'
tuong img.

+ Kidm ta cliiu kiQn tidp cliit cila hQ clrc:

- Ki,5m tra didu kiQn titip A6t cua c6c tliQn

clrc: gi6 ni tliqn trd tiiSp d6t cria c5c il6i <tiQn cgc

liOn titip kh6ng dusc cao g6p d6i gi6 d itiQn trd
titip d6t cua ddi tliQn cgc s6t n6 vd kh6ng cao

hon 3 lin gi6 tri tli€n trd ti(b a6t cua tl6i tliQn

cgc c6 gi6 d tliQn trd titip <t6t th6p nh6t.

* Cdc brdc chudn bi cdi ddt che ct| tru6c
lihi ito:

- NhAp gi6 E toa d0 tuy6n do (cho csc siS

1).

- Cni det th6ng s5 do.

+ Cdi d6t ddng ph6t t6i ea cho m5i li'n tto,

luu f tai nhihrg noi c6 tlign frd th6p, vring ven

bi6n n€n tl[t ddng ttii aa k}rj tlo,lfi6ng qurh 213

ddng ph6t ma:< cta thi6t bi ee tra*r mfy bi
h6ng.

+ Cii d{t thoi gian do cho m6i phdp eo.

+ Don vi ilo: feet ho{c m6t.

* Cuc k6p (Separate potential): N6u trong
qu6 trinh tlo chring ta chi sri dgng diQn cyc thdp

thi Separate potential phai de cn6 O9 tit lOff;,
cdn khi sri dgng <liQn cgc kh6ng phdn cgc ctrng

ttiQn qrc th6p thi Separate potential phei d€ chti

d0 md (ON).

+ Ch6 d0 <to: M6y c6 Z ctrli tlO <to ld chi5 <tQ

<to tlign trd (RES) vi chi5 d0 <lo ph6n crJc kich
thich (RESAP).

+ CAi dAt sO mn l[p: Virng khio s5t d nhtng
noi c6 diQn trd tuong e6i ttr6p, di6u ki€n <to

thuan lqi nOn si5 mn 4p kh6ng can ton chi cAn

cho.n tr) l-2 h hqp l)t. D5i voi nhihrg virng c6

tli€u ki-6n <lia hinh phric t4p, di€u kiQn titip d6t

kh6 khin thi n6n tnng s5 mn bp <1€ giem thieu

sai s5.

+ Cdi d{t tOi tOi da cria phdp do: Khi tlo l[p
thi d0 sai l€ch cria gi6 fi trung binh tli9n nd
suit kh6ng ilugc vuqt qur63%o.

* Thu thQp sii tQu thttc illa

ViQc ki€m tra" qu6 tinh tlo dac tU <tQng

ngodi thgc tlia sau khi de cii dat diy <tri ctrii AO

n6i h6n dugc ti6n himh nhu eOi voi phuong

ph6p Thnm dd <liQn da cr,rc th6ng thudrng. Tai

m6i c4p cgc ph6t AB, ta thu thi5 d c{p cgc thu

trong MlNl, cap cgc thu ngodi M2N2 @6u

hinh ddi xwrg) vdr cflp cuc thu tr6i MlM2, cfp
cu. c thu phii NlN2 (c6u hinh ludng cgc). Sau

t16 md rQng cfp cgc ph6t, qu.[ tinh thu ctng
nhu trdn vd titip tgc cho ttain L:tri tri5t. lfnu vay ta

s€ thu duo. c: 2 ttudng cong d5i ximg p.r vd p,,
gi5i ntrau d mqi kich thu6c tni 2trchthu6c tliu
ti€n vi cu5i cirng; 2 duong cong ludng cgc p,t

vi p,r tai m5i tram tlo. Luu y t[ng, voi c6ch bi5

tri nhu th6, kh6 nhiAu c6c clrc tr6n tuyiSn h
trirng nhau nOn ti6t kiQm <luo. c thoi gian ilo.

* Kidm tra vd ildnh gid chdt tuEng tdi ti€u

Tai m5i vi tri thu th$p s6 tQu mlr c6 nhidu

hon 10% sti AiCm ghi c6 sai sii >3% thi phii
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ti.5n hdnh do lai tt6 ttdm bio ktit qui lJr6o s6t c6

k6t qun t6t.

3.2.3. Qui trinh xft ti, sil ligu

Voi qui ninh tto <l4c ngodi thuc <lia vdr file

diAu ktriCn d6 dA xu6t, c6c si5 li-6u thu dugc lu
dQng ghi vio file sti Ueu (*.stg) luu trfi trong

thi6t bi SuperSting Rl. File s6 tigu cfrng li mQt

file ASCII ttlnh gioi bang &iu phAy (,). Ddng

eArj ti€n li ddng th6ng tin vd ttritit bi do; ddng

thr? hai li th6ng tin vd phi€n ban phAm mAm cdi

<l[t trong m6y, thoi gian kh6o s6t vdr s6 luqng

ban ghi trong file si5 tieu; ddng thri ba ld clon vi

sri dUng.

Toa itQ c6c tliQn cgc dugc 6y tu file itidu

khi6n. Voi frle ImpSym thi ben ghi thf ntrAt va

thrl hai h sd ligu <lOi xtmg trong vir di5i voi fite
ImpDip U sO tigu lu0ng clrc phii vi tr6i,...

Mui5n truy cflp dugc dl5n c5c file si5 fieu ltru

fifi trong m6y SuperSting Rl, chring tdi de Qp

chuong trinh dqc sO t.6u bing ng6n ngt Matlab,

tu d6 ta s€ c6 c6c frle sl5 lipu cho tung tti€m tto

tr6n tuy6n bi'ng phuong ph6p Them dd di-€n tla

cuc cdi titin: itiQn trd su6t do sdu d6i ximg, dign

trd su6t do sdu ludng c1rc.

Mu6n x6c dinh dugc chinh x6c vi tri dOi

tugng, chiAu s6u den d5i tusng thi c6c nhir

chuy€n m6n xri I s6 [-eu diQn cdn thuc hi€n

mQt sti cdng viQc chinh sau: hi€u chinh file s6

liQu, hiQu chinh ttiQn cgc, lo4i b6 nhimg st5 tigu

kh6ng thich hgrp, cdri tlit c6c th6ng sti xn 1i....

* HiQu chinhfite s6li/ut

- Trudc htit dUa vdo ngudng cdi tl[t ban

ttAu. Nhtng sO tigu nhi6u sE tU d0ng tlugc lopi

b6 dga vdo ngu&rg niy.

- HiQu chinh tliQn cgc: lo4i b6 <luo. c nhtng
tliQn qrc tOi. f6t ci nhihrg sO feu li€n quan d6n

ttiQn cgc ndy sE bi loai b6. MOi ttiQn cgc dugc

gan boi m6J con s6 tt tiCu chuAn x6c <linh boi

nguoi sri dUng. Gi6 d ndy cirng cao thi <liQn cgc

ndy nhi6u cang nhiAu. DiQn clrc c6 gi6 tri ndy

l6n hon ll2 s6 tliQn cuc tlugc srl dlrng thi ttugc

coi li di€n cuc l5i.

* Li6n kit cdc clidm cto:

Voi phuong ph6p <lo sdu da cgc cdi titin m5i

tan ao ta chi thu tlugc I tti6m do sAu n6n khi xti
tj, sti lipu 2D cdn phni t c6c

<ti0m <lo sdu dQc lip lai titin

hirnh xri lf tlugc. Ta c6 th6 fiOn ki5t c6c di6m do

siu bihg c6ch nhip tai s6 fieu bdng tay hofc

vi6t t pnan mAm dd fiOn ktit c6c tli&n do ilOc

lip thanh tuylSn.

+ Loqi bd sii ttCu kh6ng thich hqp:

Sau khi xn $ s6 liQu, sri dpng hirSn thi Data

mifit histogram trong Vied Convergence and

Data misfiV Data mifit histogram. Tr€n tru. c

ngang hi6n thi gi6 ni kh6c biQt gita s5 [€u tinh

to6n vlr s6 t.u do dugc. Nhihrg s5 ligu c6 su

kh6ng phtr hqtp lon hon 50% c6 th6 xem ld si5

liQu kh6ng thich hqp cin dugc lo4i b6. Oe e4t

ngudng logi b6 chring ta sri dung c5c phim dich

.";"y6ti. Nhimg ai6m o ..toi uLg hi6n ttri"h
nhtng di6m sE bi loAi b6.

DO loai b6 nhihrg sO teu Kr6ng phir hqp,

tl[t ngudng vd bAm Remove

Sau khi lo4i b6 s6 teu khdng thich hqp thi

chring ta xir lf lai sr5 [Qu b[ng b6m Inversion.

* Cdi ctdt th6ng sd xh l!,vd ti€n hdnh xt li,.

Ttr c6c file sti liQu ndy, chring ta ti6n hanh

xri lf theo hai phuong r[n:

- Phuong 6n l: Voi c6c siS fiQu thu tlugc nhu

dd n6i trOn, st dung h€ chucmg tinh do chfng

t6i dA xu6t cria c6c phuong ph6p Thlm dd di-6n

cii tiiSn d,5 xri lf vi phdn tich [0].
- Phuong in2 Li€nkiit c6c s5 tigu thu dugc

nhu dd n6i tr0n cria c6c di6m thinh tlinh dang

file da cuc d6 dua vdo .hq-g fiinh xri $ snn

c6 cria phuong ph6p Thlm dd tlipn tla cgc th6ng

thudng.



240 v.D. Minh I Tqp chi Khoa h\c DHQGHN , Khoa hgc 
.Tq 

nhian ad c6ng ngh€ 25 Q01'0) 233-241'

I

KiSt qui thu tlugc ld c6c tludng cong, c6c

mlt cit gin di€n td su6t vi c5c m[t cit <lia ttiQn

(bao g6m cd d5i vdi tham s5 Petrovski).

3.2.4. Ket qud kidn nghiQm thttc td minh

hoa

Chring t0i de tii5n hnnh kiCm nghiQm thlrc ti5

b[ng viQc thUc hign phuong ph6p Thnm dd di-6n

da qrc vir phuong ph6p Th[m dd ttiQn da cpc

cii tii5n d6 so s6nh hiQu qui cria phuong ph6p

do chring t6i de xuAt. Trong s6 c6c tiit qua aO

c6 th6 xem trong c5c cdng fiinh [9,10]-

l. K5t tuSn

1. Chring t6i dd hoan thiQn qui ninh tlo tlac

ngoiri thgc ti5 cua phuong ph6p Thim dd tli-€n

Aa cUc cii ti.5n voi viQc sri dung he thiist bi

SUPERSTING Rl (My) co cii tirSn hQ clrc do

ua phuon diQn tla

trinh tlo t6 cua

Th[m dd tii5n d1'
<luqc dA xu6t, chring t6i cfrng <16 nghiOn cr?u vi
thiiSt tap duo. c file ttidu khi6n thi6t bi phn hqp

voi qui Einh tlo ndu tr€n.

2. Sri dUng hE cUc tto tla cgc cii tii5n, kiit

hqp vdi qui tinh tlo n€u tr€n cria phuong ph6p

ThIm dd tliQn <la cgc cii tiiSn dd ning cao duo. c

hiQu suAt c6ng tiic ngoii thlrc dia: thoi gian ilo

nhanh hon - gidm gdn mQt nta so voi tlo blng
phuong ph6p Thlm dd tliQn da qrc th6ng

thudmg.

3. CLc k6t qua xti li phnn tich cho th6y:

Mic dir thoi gian c6ng tilc ngodri thlrc <t!a giim
hon gAn mQt nrla so voi phuong ph6p Th[m dd

ttiQn da cgc nhtmg c6c ktit qui cria phuong phip

Them dd tliQn ila qrc cii tiiin ttr6 nien rd n6t vir

chi titit hcm, luqog $Ong tin thu dugc sau khi

xn lf phin tich nhi€u hon (tllc bi€t tinh dugc

th€m ttai lugng Petrovski md phuong ph6p

Thim dd tti-6n da cgc kh6ng c6). Phdi nhAn

manh th6m ring: phuong ph6p Them dd tli€n da

cgc cdi tia5n c6 d0 sdu nghiOn cr?u lon hon nhi6u

so voi phuong ph6p Them dd iliQn da cuc; mit
kh6c do qui tinh do cta phuong phSp dd

tliQn tla cgc cii ti6n md khdng bi m6t c iQu

d hai dAu tuy6n nhu A6i voi phuong ph6p Th[m

dd tli-6n da cgc tl6 c6.

Tuy nhi6n:

- Voi viQc srl dpng c6c thu$t torln xri lf,
phin tich do chring t6i dC xu6t cria cic phuong

ph6p Th[m dd tti€n c6i titin nhu phuong rln I

nOu tr6n cdn nhugc <li€m li qu6 trinh xri li phdn

tich chua dugc t.u ttQng ho6 hodm tod'n;

- Voi phuorg in2 c6 mOt lqi ttrti n cO tne

hoim toirn sri dgng dugc c6c phdn mAm sin c6

cria c5c tilc giirtr6n thi5 gioi d6 xt li, phan tich.

Nhung v6n cdn nhirng han ch6 nh6t ttinh, <16 li:
+ Vi he qrc do cira phuong ph6p Thnm dd

diQn tla cgc cAi titin ld kh6ng dAu n€n tt€ xri lf
tung di6m do (lD) thi kh6ng gip kh6lhln gi,

nhung khi li6n ttit tl6 xir ly 2D thi thUc sg kh6

kh[n vi chring ta phni dlnh nglria l4i vi tri c6c "
tliQn cyc ee Aam bio c6c diCm ghi s6 lieu theo

tiung y6u cnu dinh a+.rg tA vi tri cria c6c file s6

lipu; tl6ng thoi vAn d€ chia luoi sai phdn khi

tii5n hanh nghich d6o trong qu6 trinh xn lf phtut

tich vdn cdn ld v6n eC cin nghi€n cr?u th€m.

4. Tn nhimg nhfln xdt n6u tr€n, ta c6 thri

kft[ttg tlinh reng phuong ph6p Thnm dd tlipn <la

cuc cdi tiain do chring tdi dA xult it6 tlugc hoim

thiQn vd co ban, thC hien dugc tinh uu viQt hon

Ph6P da qrc

nhi6n ti€P tqc

voi vi chuong

fiinh xu lf phen tich holur chinh theo huottg

hoan toirn t.u ilQng.

Tii liQu tham khio

lll Lc vii5t phucmg

ph6p m \w-h:
cyc do ve rrat
iliit, 23 (3) (200r) 2r7 .
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The Improved Multi-electrode Electrical Sounding Method

Vu Duc Minh

Hanoi University of Science, VNU, 334 Nguyen Trai, Hanoi, Yietnam

Studying the combination of the Multi-electode Resistivity Sounding method and the Improved

Resistivity Sounding method proposed to take full advantages of these methods in order to create the

Improved Multi-electrode Resistivity Sounding method is our objective. This article presents the Improved

-Multi-electode Resistivity Sounding method including the measurement array, measurement process,

equipment, analyzing and processing software and the experimented results in the field. This out come

is obtained thank to our serious and effective research process.


