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Tap chi CAC KHOA HOC VE TRAI AT

PHEP BIEN POI PETROVSKI CAI TIEN VA VAN PE
SAI SO CUA CAC PHUONG PHAP bOo SAU PIEN
LUONG CUC CAI TIEN

1. PHEP BIEN POI PETROVSKI CAI TIEN

Muc dich cuia cic phuong phap do sau dien trd
12 muén thu duge b s6 lieu thyc dia cic ham bidu
dién su bién ddi cta dien tr& sust bidu kien p, (r)
theo Kich thudce he cuc do sao cho cic hiam dé gin
nhdl so vGi ham biéu dién su bien ddi ciia dién tro
sudt that theo do sau p(h) . Tuy nhien, muc dich doé
khong phai 14 trong moi truémg hop déu dat duoc,

Nhu da biét, Petrovski c6 dé nghi mot phuong
phép bién déi dudng cong do sau dién tra dai ximg
p2,(r) (do bing he Schlumbecgie - 4 cuc dai xtmg)
thanh mot dudng cong khac cho do nghién ctru 16n
hon va kha nang phan gidi cao hon - goi 1a duong
cong Petrovski. Phép bien déi nay [1] duoc thuc
hién theo cong thic :

__Ch‘ _ pA\'
O dolpy T-Gip@aTm) O

trong do r = AB/2 goi la kich thuéce hé cuc do (nira
khodng cich gitra hai dien cuc phat AB) ; p (1) 1a
gid tri dién tro sudt thu duoc béing he cuc do 4 cuc
dai Ximng.

Di ¢6 nhifu ngudi dua ra cac cong thire tinh
chuyén gita cic duong cong do sau dién trd, tuy
nhién cong thire vin thudng duoc sir dung tir trude
den nay biéu dién moi quan he giira gia tri do sau
dién tra doi ximg p, (r) va gia tri do sau dién tra
ludng cuc p, (r) [2] nhu sau :

6/7 (r)
O)

P ()= py(r)- )

Rat 8p, (r)/or tir (2) va thay vao (1) ta co cic
cong thirc tinh dudng cong do sau dien tré pp(r)t
cac duong cong p, () va p,(r) nhu sau :

VU bUC MINH
pp(r) = —2) 3)
28
(1)

Chung ta thay dudng cong Petrovski ¢6 nhiéu
vu diém. Tuy nhién, cdn luu ¥. dit sao phép bién
dédi niy co chira thianh phan dao him ép (r)/or 1a
mot phep tinh khong 6n dinh (toan i vi phan
thudng din t6i bai todn khong chinh) nén can phai
nghién ciru cai ti€n khic phuc nhuoe diém nay.

Cu thé, phép bién ddi Petrovski con thé hién
mot s6 nhuge diém chinh sau

1. Cac duong ,oI () bdm gén véi 1at cit dien that
hon nhiéu so voi cic dudng cong py (r) va p,(r),
tuy nhién chlng cé cic cuce tri gid trude khi di vio
tiém can phai.

D€ ching minh didu nay, bing phuong phap
mo phong trén mdy tinh, ching toi da xdy dung hé
chuong trinh viét bing ngon ngir MATLAB chay
trén moi trudng WINDOW dé tinh va v& cac loai
duong cong do sau dién trd trén nhiéu mo hinh dia
dién ddi véi cac he cuc do khac nhau.

Két qua vi du cho mo hinh dia dién 3 16p va
cac loai duong cong do sau dién tré duoc bidu dién
trén cac hinh 1, 2.

* DPuong cong do sau dién trd loai A (hinh 1a)
ing voi 1at cit ¢6 cac tham 6 :

Pi =115 25, hi=]1 5 o], vii=1,23

* DPuodng cong do sau dién tré loai H (hinh 1b)
mg v&i lat cdt co cic tham s6 :

pi =102 1], h=[1 5 |, voii=1,2,3

* Pudng cong do sau dién trd loai K (hinh 2a)
ang voi lat cit co cac tham s6 :

pi =115 I hi=[15 o], v&ii=1,2. 3
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* Pudong cong do sau dién tr& loai Q (hinh 2b)
{tng voi 1at cit co cac tham SO :
pi=11 02 0,04],hi=11 § oI, voii=1,2,3

2. Chang nhan gié tri am frong qua trinh tinh
toan:

Co thé hiéu ro khé nang xut hien cdc gia tri am
clia p, () néu viét cong thire (1) dudi dang khac:

2log p,
fr-=—=) = p /-t
A( plog’_) P =0 g

trong do £ 12 he s0 goc cua dudng cong pp(r) tai
diém (p,,r) trén gidy ty lé logarit kep. Tir (4) ta co
thé thdy 13 :0, (1) s& am néu t >1. e 1a khi dudng
cong p,(r) tuong img di len v&i do déc 1onhon 45°,
didu do x4y ra khi mo hinh moi trudng phan 15p
ngang bi vi phan manh. Chinh cic gia tri am cua
p,(r) gay nhi€u phién phtic khi phan tich két qua
nen tac dung clia ching trong thuc t€ con han ché.

Py =

Nhu vay, khi tién hanh cac phuong phap do sau
dien trd ngay ca khi thuc hién phép bién doi
Petrovski thi vdn vdp phdi mot nhuoc diém rat
nghiem trong 12 gap phai cc cuc tri gia va cic gid
tri am trong qué trinh tinh toan.

Cic thc gia Lam Quang Thiep va Le Viet Du
Khuong di dé nghi tinh gia tri dién tré sudt biéu
kién vi phan PetrovsKi suy rong pj, thay chop,(r):

Py = psjﬁiz—’/;—"—l. )

trong d6 :p, - gié tri trung binh nhan ctia dién trd
sullt bidu kién (mg voi he 4 cuc doi ximg. p,- trung
binh cong cua dién trd sudt bicu kien (ng voi he
ludng cuc truc trai va phai. & = [0.1] - he so diéu
chinh phép bign do6i phu thudc &y s& plp,, cic dai
lugng Py Pss Pps P 88 ducc bBicu dign phu thude
viio kich thuéc trung binh ctia he cuc do dugc quy
ude d8i voi he cuc doi ximg va ludng cuc

r =

4/AN, AN;.BN, BN, 6)

Theo cong thirc (5) cho phép it ra nhan xét :
p,(r) va p(r) ching qua 1 cac truong hop riéng
ctia o, khi s6 mil @ ldy wong e bang 1 va 0. Co
thé chon gi4 tri ctia ¢ thich hop sao cho dng VO
cac phin dien tré sust that cua It cat digp tang
theo chiéu sau thi dudng cong o3 66 dang gin ciong
duéng cong p,(r) nhung 2 bét d6 16m cuc dai ;
{mg v&i cic phan dién o sull that giam theo chiéu
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Hink 1. M6 hinh lat cit va cic dudng cong do sau dién tro dang A, H

270



ror
rop
10° v
ros Lat cét

-1
1 O L i Adaal i i P il A A Ak i

10™ 10° 10" 10° 10° 10°*
10?

ros
10°
Lat cét

2 e y:
10 . = = B 7 i 2 I 3 4

10 10 10 10 10 10

Hinh 2. MO hinh 14t cit va céc dudng cong do sau dien trd dang K, Q
sdu thi dudng cong p? c6 dang bam sat 14t cit dien  va: fi(x)= Ll ; ]‘2()c) =ax+b+< 8)
X - L 5%

that hon p_ () vi p, (r) nhung tranh duge ede cuc tri
gid. Nhur vay. cdc gia tri clia o c6 the chon tuy
thudce vao do ddc clia duon g cong p,(r) trong (mg,
hodc noi cich khic tuy thuéc vio gia tri ty 6 p/p,
tinh duge truc tigp tr 56 ligu thuc dia. Bing
phuong phéap thir nghiem s tren mady. tinh dién tir
co thé chon him a = w(p/p,) thich hop cho cic
dudng cong p,,(r) d6i véi cd trudng hop lat car dien
hai 16p vi nhiéu lép.

Cong thirc Petrovski md rong néu trén di khic
phuc duogc cic cuc trj gid. Tuy nhién, theo chiing
161 cong thirc Petrovski mé rong nay van con mot
nhuge diém 12 chua khic phuc duge cic gid tri am
khi tinh toan, déng théi khé khan 12 viec xéc dinh
he s6 di€u chinh o con phirc tap do tuy thuoc vio
gid tri ty s6 p/p, clia 6 lieu thue dia.

Vi vay chiing t6i dé xudt mot phép bien di
Petrovski khac - tam goi la phép bién ddi Petrovski
cdi tién. Noi dung ctia né nhur sau.

Nhin vao cong thitc (3) ta thdy ngay gia tri pl,_(r)
s€ am khi p, < (1/2)p,.

Néu ta dat :

9 2n 7
Py

20 =S

thi hdm f;(x) s& ti€n t4i tiém can khi x = | hay
Iy ik eaiw

pl' = Ep\ *
Khi do ta dit :
as Vi x 2 1,025
S ki , ©
av+bs S v6i0<x<1,025
X
thda man céc diéu kien;
Li(1,025) = f£,(1,025) (10.1)
£(,025) = £(1,025) (10.2)
£(1,025) = £ (1,025) (10.3)

thi ham f(x) s& lien tuc, gi tri P, (r) khong bj am.

Vi vay :
Py = P = p A0 (1

o

2

Py

trong d6 fx) 12 biéu thirc (9).

Cong thirc (11) chinh la cong thirc bién déi
Petrovski cdi tién. Theo cong thirc nay thi luon luon
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dam bao cho p, (1) bién déi lien tuc va cic gid tri
ctia nd khong bi am.

11, VAN DE SAl SO CUA PHUONG PHAP
DO SAU DIEN LUONG CUC CAI TIEN

Trong bai bio [2]. ching tOi di gidi thiéu hai
phuong phap do sdu dién tros cai tién, trong do co
phuong phap do sau dien trd ludng cuc cdi tién.
Muc dich ctia phuong phap nay 13 tai mbi diém
khio sat chi cin su dung he cuc do ludng cyc truc
mot canh cdi tién. sau do do them mot phép do
bing he cuc do sau Judng cuc xich dao tai kich
thude cu6i ciing cua hé cuc do ludng cuc truc cal
tién. qua mot vai phep bien ddi don gidn ta van co
duoc cd thong tin vé dudmg cong do sau doi xing
p,, duong cong ludng cuc truc gy viL dudng cong
Petrovski p, (thu duge it cac dudng cong py. P

V&i phuong phap nay. trude hét tai moi diém
do sau, ta tién hanh quy trinh do sau dién bang he
ludng cyc tryc mot canh cdi tién giong nhu phuong
phéap do sau ludng cuc truc mot canh thong thuong
voi kich thude va hé 4§ he cuc da dugc tinh trudc.

Thi tu do theo ting canh (do xong canh trai moi
do canh phii).

Sau khi do xong bing he ludng cuc trHe mot
canh cii tién, tai Kkich thudc cudi cung wong ng
voi gid tri AB max (AB 14n do cudi ciing doi voi hé
cuc do sau dien ludng cuc tryc mot canh cai tien)
ta ket hop do thém mot phép do bing hé cuc do
au luong cyuc xich dao v6i khodng cich e 13
khoing cach gira tam O cha AB va vi tri cuc thu
cudi cung (cuc N) ctia phép do sau ludng cuc truc
mot cinh cii tién.

Theo [2] tachd:

P, PiF
K es 12
p.\l 51 K_\.z K,. ) ( )
hodc :
P2 Pr
R 13
P ; 1[ K., K,.) (13)

trong db : P2 VA Py - cic gia tri dién trg sudt tinh
duoc tuong {mg tl kich thudc hé cuc dai xang r1
va tai kich thudc he cuc ri. oln ké truéic 8o, g va
p, - cic dudng cong dien tr&r sudt canh tra vi trung
binh tuong ang tai Kich thuae he cuc ludng cue 7
K, va K, - cache 46 he cuc do tuong {ng tal iy
Va1

Nhu thé, néu biet gia do sau dién trg doi
ximg p,,\7,) vagid tri do sau dién trd ludng cuc
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truc pelry) tai mot Kich thudc he cuc r; ndo do, ta
c6 thé xac dinh dugc gia tri do sau dién tro d6i
ximg pu(ri1) 1l kich thute hé cuc 1 gdn ké trudc
6. Cir tiep tuc tinh nhu vay ta «& co diy du cic gid
tri do sau d6i xng Py Vi pa.

Viec xéac dinh cac gid tri po O cdc kich thudc
Kkhac nhau cua hé cuc do néi tren 1 kha phic tap
vA t6n kém, nhat 1a khi kich thudc heé cuc lon Vi
mot dién cuc chi €0 thé xem 12 & vo cung khi n6
cich dien cuc kia mot khodng gip 10 lin kich
thuoe he cyc. Nhu ching ta da biét, gia tri do sau
451 xtng pi(ry) tuong duong voi gid tri do sau
ludng cuc xich dao twong Ung L) = | Prart() +
+ P2, nghia la:

p.\‘2(ru) = ,D B 1{7-11) (14)

St dung cong thirc sin ding (14) cho phép
chang ta khong cdn phai tiéa hanh do dac bang h¢
cuc do sau 3 cuc hay do sau doi Ximg dé xic dinh
P Ml van &im bdo do chinh xac cin thiet. Thuc
vay, co thé ta chi cin do mot phép do sau ludng
cuc xich dao Prill Fmax) 121 kich thudc cudi cua hé
ludng cyc truc mot cinh Cai tién Fus VA U dung
cong thirc gdn dung (14) de thay cho gia tri do
sau ddi xing Polime) WORS cong thirc (12) hoac
(13), ta & tinh dugc 1oin bo cic g tri do sau ddi
ximg cdi tién pu. Ps2- WONE ime. Tir 46 tinh duoc
céc gid tri Petrovskl 2,01

Vin dé cin phdi trd 161 13 - tar sa0 1 lai do them
mot gid trj do sau lugng cuc xich dao P ) T
Kich thudc cudi cia he euc do huong cuc truc mot
chnh cii i€ Fipux. M Khong go tai mot kich thudc
nio db hodc tai kich thudc ddu tign cho dé thuc
hien 7 Taco ihé chimg minh diéu ndy dua vio viec
danh gia sai s6 cia phep bien o1 nhtr sau :

Xuéit phat tir cong thirc | 13) ta viét lai mot cach

téng quat
K. K

m

p.\'(n—l) K,\'x_r-—l.
pat:
pl(n—l) =i -EI_-'H—E
P = PO
2 ) % g s o
trong do :Pi(,,_l), P, - elatri ding, n-1» S, - 5a1 s0
tuong ang voi gid tri tal Kkich thudc 7. va i

Vivay :

)
0 = p.\‘n n ;01'11
ol = K. | B2
s(n=1) n-1 s(n—=1) Km K”,



ma
K, | Pty »Pm]| _
sla=1) Km Km
f] K _ ‘
3 K“”“'] "}-"” i 2 &E_ =+ —L‘_}_ C)JI'
: K“" Ki‘]:l K.\'n
cho nén suy ra :
K
s(n-1)
It = —p 0,

sn

trong cong thire trén ta luon co6 K, < K., nen,
0,1 <0, C0 nghia 1a qué trinh tinh toan theo cong
~thirctruy héi (13) tir gid tri tng voi T ddn vE gid
tri ng v&i 7, 13 moOt qua trinh nén sai 6. 1am cho
ket qua chinh xéc hem.

KET LUAN

. Qua nghién ciu ket qui clia cc tac gid trude
day, ching t6i da dé xuat duge mot phép bién doj
Petrovski cdi tién. Véi cong thire niy di khic phuc
duge nhing nhuoc di€m cia phép bien déi
Petrovski nhu da trinh bdy & trén : luon luen dam
bdo cho p (1) bién ddi lien tuc, khong ¢6 cac curc
tri gia truoc khi di vao tiém can phai va céc gié tr
cta nd khong bi am.

Chiing toi da tinh toan thir nghiém cho s6 lieu
cua cic phuong phap do sau dién tro va o két qua
khd quan. Hien nay ching toi dang tién hanh ap
dung thir nghiém cho cic phuong phip do sau phan
cuc kich thich néi chung va phuong phap do sau
phan cuc kich thich cdi tién ciing véi vec si dung
cac thong s6 phan cuc kich thich mai do chilng toi
da dé xudt ndi rieng.

2. Vi ket qué chig minh vé vin dé sai 56 ciia
phuong phip do sau dién ludng cue cdi tigh néu
trén, chiing ta lai khing dinh them duoc tinh ding
ddn cta dé xudt vé he cuc do va quy trinh do, ciing
nhu tinh chinh xéc cia qua trinh xir Iy trong phuong
phép do sau luéng cue cai tigh, Khong nhiing chiing

toi da dé xudt dugc cdc phuong phép do sau dien tro
cdi tién, trong d6 o phuong phap do sau dien trd
ludng cuc cdi tién [2] mad con dé xuit va chimg
minh duoc tinh vu viet clia phuong phap do sau
phan cye ludng cuc cdi tign nay trong cong trinh [3].
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SUMMARY

The improved Petrovski transformation and the
assessment error of the improved dipole electrical
sounding methods

The author presented improved Petrovski
transformation in order to elimiriate the fundamental
disadvantages of the previous Petrovski transfor-
mations. The correctness of the improved dipole
sounding methods through the assessment error of
formula transferring the dipole sounding curve into
the symmetric sounding curve had been confirmed
by using oniy one value measured by the equatorial
dipole sounding electrode array at final size, instead
of value measured by the symmetric sounding
electrode array at that final size.
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