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PHUONG PHAP BIEN POI N XU LY PUONG CONG PO SAU DIEN
TREN LAT CAT PIA PIEN BIEN POI LIEN TUC

NGUYEN TRONG NGA, Hgi Khoa hoc ky thudr Bja vdt ly Viét Nam
TRUONG THI CHINH, Truong Dai hoc Mo - Dja chat

Tom tat: Phuong phdp do sdu dién dwoc &p dung hang tram nam nay (tir nam 1911 o
Phdp) va da thu dwoc hi¢u qua trong nghién cuu cau triic dia chat, tim kiém nwdéc ngam,
tim khoang sdn va khao sat nén méng dia chat céng trinh.

Vé xir Iy tai liéu do sau dién, lic dau nguoi ta ding phwong phdp palet, sau dé dp
dung may tinh song déu khéng tranh dwoc nguyén 1y twong dwong lam cho két qud tro

thanh da tri.

Tdc gid dwa ra phwong phdp xir 1y méi - phwong phdp bién doi N cho phép tw ddng
xw Iy tai liéu do sau dién theo mot quan diém khac.

S& di tai liéu do sdu dién khéng phdn dnh trung thue méi trieong dia chdt la do tham
s6 do dwoc la sé do biéu kién. Mang thong sé trung binh ciia mién xdc dinh va khéng thé

hién dung chiéu tham sau cua lat cat.

Véi quan diém moi truong gom hé 16p mong phan 16p lién tuc, C&C tdc gid tinh dwoc
gia tri dién tro suat cua lop mong vi phdn ¢ do sdu Z bang cach xac dinh hé so bat dang

huéng ciia ldt cdt.

Phurong phdp dwoc thir nghiém trén dwong cong do sdu Iy thuyét cia méi truong
phadn 16p nam ngang da chimg to hiéu qua cua phwong phdp. Song phwong phdp sé 1ot
hon voi moi truong co tham so thay doi lién tuc ((moi truong Gradient) cac ranh gici phan
16p la ranh gi6i bién doi manh nhat cua tham $6 méi truong.

Két qua xit Iy trén tai liéu thuc té cho thay phwong phap co do phan giai cao, phan
anh trung thuc moi truong dia dién bdt dong nhdt ca 2 va 3 chiéu.

1. Pit van dé

Phuong phap tham do di¢én do nha Pia vat
1y ngudi Phap Schlumberger khoi xudng tir hon
mot thé ky trude (1911) va phat trién manh mé
cho dén ngay nay. Vé phuong phap, lac dau chi
do tham sb dién tro suat, sau do do ca tham s
phan cuc, & cac ché do dong mot chiéu va dong
xoay chiéu (tan sé thip va tan sb cao) dang do
sau va do mit cit véi ngudn trudong tu nhién
hoac nhén tao.

Phuong phép dién tré dong mot Chiéu duoc
ap dung phd bién nhit dé nghién cau cau tric
dia chat, tim kiém nuoc ngam, khoang san va
khao sat nén mong dia chit cong trinh. Phurong
phép ap dung phd bién nhit, hiéu qua nhat 1a do
sau dién tro.

Po sau dién trg dong mot chidu khi &p
dung tuy thudc vao md hinh moi truong ma lua
chon hé thiét bi do phu hop. Méi truong md
hinh 1D 14 Iat cit phan I6p ngang; md hinh moi

truong 2D 1A 14t cét vira phan 16p theo phuong
thang dtng, vira cd bat déng nhit theo phuong
ngang, va md hinh 3D cd bat ddng nhit theo 3
phuong. H¢ dién cuc do thuong su dung bao
gom: hé 4 cuc dbi xting, hé ba cuc va hé ludng
cuc. O day ching toi chi gi6i thiéu phuwong
phép &p dung do sau dién ddi xing (VES) la
phuong phap duoc 4p dung phé bién nhat.

Phuong phap do sdu dién ddi xing nghién
ciu sy thay doi dién tro suat biéu kién theo
chiéu sau p, (x,1) bing cach tang dan kich
thudc hé cuc phat AB dé tang dan chiéu sau
quy udc (r = AB/2), tir d6 ap dung cac phuong
phép xir Iy dé xac dinh ciu tric cia méi truong
dia chat.

Luc dau nguoi ta dung Palet (tap hop cac
dudng cong chuan duogc sip xép theo mot quy
chuan nhat dinh) va dung phuong phap so sanh
khi duong cong do dugc trung véi duong cong
chuén dé rat ra cac tham sé cua lat cit dia dién
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phan 16p nam ngang (moi truong 1D). Nhung
do nguyén 1y twong dwong nén dé thu duoc bé
day cac 16p (h,h,,.....h,...) ta phai biét tham sé
dién tro sudt cac 16p (py,p,----pi----). Sau nay
nhiéu céng trinh nghién ctu ap dung phuong
phap xt 1y trén may tinh (phuong phap boc 16p,
phuong phap lya chon...) nhung cac phuong
phdp ndy van khong tranh dugc nguyén ly
tuong duong.

Trong bai bao nay, chung tdi gidi thiéu
phuong phap xir 1y bién d6i dudng cong dién do
sau p, (x, r)ve duong cong py (x, z)phan anh
trung thyuc lat cat dia dién p,(x,z). Két qua
nghién ciu cho thiy phuong phap nay chi thich
hop khi méi truong c6 tham sb dién tré suat
biéu kién bién d6i lién tuc (moi truong gradient)
theo khong gian.

2. Noi dung phwong phap

Gia trj dién tro suat biéu kién pk (x, r) cua
duong cong do sau dién dbi xtmg VES duoc
tinh theo cong thuc:

pux.1) =KO (1), (1)

trong d6: K(r) 1a hé sb hé cuc do, voi hé bdn
AM.AN
MN

AU =U,,-U, la hi¢u di¢n thé giira hai
dién cuc thu M, N;

| = lag 1a cuong do dong dién phat
trong mach A, B;

P (x, T)phan anh gia tri dién trg suat
biéu kién cua phan khong gian moi truong nam
gira 2 mat dang thé Um va Un trong ban kinh
r = AB/2 (xem hinh 1) goi la mién anh huong
cua gia tri dién tr¢ suat biéu kieén. Khi kich
thude dién cuc tang lén, cu ly r = AB/2 tang
Ién, chicu sdu quy wéc r mo rong va sau vao
long dat phan anh cau trac dia dién cua moi
trueong dia chat.

Gia tri dién tré sudt biéu kién p,(x,r)la
dién tro suat cia mot khdi tru nhu trén phan énh
cau truc dia chat ciia moi truong nghién cau, nd
phu thudc vi tri diém do x, kich thudc hé cuc r
va cu ly khoang mé MN. Véi hé cuc

cuc d6i Xtng: K(r) ==
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Schlumberger coi MN<<AB la hé cuc 1y tuong
khido p,=p,(x, 1).

_Gilra khoang mé cua cu ly h¢ cuc r \{a
chieu tham sau cua truong dién z O mot moi
quan h¢ nao do, goi la tham so6 bat dang huéng
A cia moi truong. Vi modi truong co tham so
bat dang huéng thay doi lién tuc (mdi truong co
tham so dién tro suat bien doi theo ham
gradient) A ciling thay doi lién tuc phu thugc vao
gid tri dién tro suat biéu kiénp, (x,1); z= 2—1xr .
v6i  noa  khéng gian  dong  nhat
A =1; z=0.5r = AB/: dang véi ly thuyet [1, 3].

Uwm Ux

Hinh 1. Mién dnh huéng téi gia tri dién tro suat
biéu kién p, (x, 1)

Nghién cttu chiéu thim sdu caa trudng dién
tor [4] Kamenhetski.F.M da dua ra cong thuc
tinh do dan dién ¢ chiéu sau z tir duong cong do
do dan theo thoi gian.

Ap dung quan diém nay, chung toi dua ra
mot cbng thac bién doi duong cong vé duong
cong py, (x, z)tai chiéu thim sau z [2]:

Dit (*) 1a diéu kién pi(X, ris1) < p(X, ri);
va (**) 1a ditu kien p(X.fie1) > pk(X, i)

Py (X, 1) . khi (*) )

L. 019p, (x. 1)
olgr

pn(X,2) =

P, %u%j Khi (*%) (3)
gr

O day chiéu thim s&u z ciia duong cong do
sau la tham s6 phu thudc vao dac diém cua lat



cit dia dién tac hé s bat dang hudng vi md A.
Khi duong cong di xudng, gia tri py(x, ¥
dién tré suat doc cua lop mong & chiéu sau z
nén:
p (X, 1
ol ) =2 @
Con khi duong cong di 1én thi p,(x,z)la
dién tro suat ngang cua I6p mong & chiéu sau z,
Vi vay:
pr (X, 2) = pe(x, 1), (5)
Khi c&n bang hai vé tuong (g cua cong
thic (2) (3), (4), (5) ta c6 tham so bat dang
hudng vi md ¢ chiéu séu z la:
2
l- aIgpk(xa r) khl (*) (6)
olgr
Mx, z) =

2
1+ algpk (Xa r) khl (**) (7)
olgr
3. Két qua &p dung
3.1. Két qud ap dung xu ly trén dwong cong ly
thuyet )
be thay duoc ket qua ap dung cua phuong
phap nay ching t6i ap dung cho mot so duong
cong do sau trén md hinh duong cong ly thuyet
(hinh 2). Vi du cho duong cong ba I6p loai
H-1/2-6-00 ¢ tham s6 nhu sau:
p,=120 Om; h,=10m
p,=60 Qm;  h,=60m
p;=1500 Qm; h,=o0
Két qua xir ly trén hinh 2 cho thay duong
cong xtt Iy py (x,z)co ranh gisi gan trang véi
mé hinh nhung cyc tiéu thi nho hon. Nhu vay
duong cong py (x,z)gan nhu 13p lai md hinh
mdi truong.
Ap dung phuong phap xur ly cho duong
cong do sau bon 16p loai HK cé tham so:
p,=120 Qm; h,=10m
p,=60 Qm; h,=35m
p;=200 Qm; h,=55m
p;=40 Qm; h,=o0
Két qua dugc biéu dién trén hinh 3.

Két qua xtr ly cho thdy dudng cong do sau
px(x,z) theo phuong phap bién d6i N c6 do
phan giai cao, cu thé 1a: cuc dai gan véi 16p
p,co dién tré cao va cuc tiéu nhd hon 16p
p, dién tré thap. Puong cong p, (x, z)co dang
diéu lap lai gan véi duong mé hinh. Tinh wu
Viét nay cua phuong phép bién doi N c6 duoc la
do chiéu tham séu z ¢ day la chiéu tham sau
thuc khéng con phu thuéc vao hé so bat dang
huoéng A.

dang H (u2=1/2 v2=E)

Duong mo hinh N
—&— Duong cong tinh thuan  {]
—*%— Duong cong bien doi ppz H
—— Duong cong bien doi gl

1 1l i 1 i H i 11 1 i 1
10 10 10 10 10
z(my

Hinh 2. Buong cong xu Iy py (x,z) cho dwong
cong ba lép dang H

Duohg cong do sau bon lop dang HIK

Duong mo hinh H
::i| —e— Duong cong tinh thuan H
Duong cong bien doi ppz ]
cong bien doi pi

Hinh 3. Buong cong xi Iy py (x, z) cho md
hinh méi truong bon 16p logi HK

Duong cang do sau tai diem 10 tuyen To

—&— Duang cang pk
;| = Duang cong bien doi ppz
-] —%— Duong cong bien doi pM |

Z(m)

Hinh 4. Két qua xi y; trén dweong cong thyec té
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3.2. Két qua ap dung khi xi& Iy dwong cong
thuec té

DPuong cong do sau trén vung X ¢o 16p phu
tram tich trén méng d4 voi, duong cong c6 dang
H 16p thi nhét 1a 16p dat trdng gom cat pha sét
nam trén muc nuéc ngam, 16p thir hai 1a 1op sét,
cat ngam nudc c6 dién tré suit thap hon, nim
dudi cing 1a 16p da voi nat né ngam nudc co bé
mat 16i 18m phirc tap. Moi trudng nhu vay co
thé xem 1a moi truong bién do6i lién tuc
P (x,1).

R6 rang sau khi &p dung phuong phap bién
doi N, tir duong cong p, (x,r) ta thu duoc
duong cong py (x,z)co do phan giai cao hon,
cuc tiéu rd hon, phan anh ranh gigi 16p phu hop
V&1 moi trudong hon.

Ap dung phuong phap dé xir ly cho toan
tuyén do To & ving X dé tim déi pha huy dap
vo Karst trong da voi véi mo hinh moi truong

a,

A 4 v
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gom 16p phu Ia 16p tram tich phong héa bdi lap
bai cat, sét, co p,= 10 —20Qm, day 10 — 20m;
phia dudi la I6p bun cat ngam nude co dién tro
suat cao hon p,= 20 — 40 Qm, chiéu day
khodng 20 mét dén 30 mét; sau d6 dén lop da
goc la da voi, da voi nut ne, dap vo Karst hoa
muac d6 khac nhau, c6 cho tao thanh hang do
Karst phat trién manh m& c6 p,=200-300 Qm ,
c6 chd ran chac p,> 500Qm (xem hinh 5a,b).

Két qua xtr ly nhu sau: lat cat p, (x, r)thé
hién ¢ diém do sau 9,10,11 da gbc nho cao cam
doc vé hai phia dau va cuoi tuyen; con lat cat
py (X, z)thé hién mit dé voi 16i 1om, c6 noi dap
V& karst phét trién mot cach ro rét va co xu
huéng phat trien manh ve cuoi tuyen. Ket qua
xtr ly cho thay dia hinh mat mong da voi dugc
phan anh mot cach chan thuc hon, 6 karst rd
hon.

-30 -20 -10 0 10 20 30 40 50 60

Hinh 5. Két qud xa ly tuyén To
(a) Lat car dién tré sudt biéu kiénp, (x, z) ; z=0.5r ; (b) Lt car dién tré sudt bién doip,(x, z)

4. Két luan

Tur két qua trén co thé rat ra két luan sau:

1. Xir ly theo phuong phap bién d6i N thu
duoc lat cat dia dién py (x,z)co do phan gidi
cao, tinh dinh x& tét phan 4nh moi truong cé bat
ddng nhat khdi rd, phu hop vai lat cit dia dién
thuc hon. Phuwong phap xt Iy ndy &p dung tét
khi méi truong cd tham sb dién tro
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P (x, ) bién d6i lién tuc trong khdng gian, ranh
giéi phan 16p vé dién tro suat khong gian doan,
thich hop v&i méi trudng chira nudge ngam, co
d6 am x6a nhoa ranh giéi, moi trudng chira cét
sét ciia nén mong dia chat cong trinh ¢6 ham
luong sét bién dbi lién tuc va moi trudng dat da
chara quang ngudn gdc nhiét dich c6 ham lugng
quang thay dbi lién tuc. Khi d6, phuong phap



xir ly bién d6i N cho két qua tot nhung véi diéu
kién ky thuat do phai chinh xac, thu duoc
duong cong p, (x,r)bién doi lién tuc, khong
gy khuc dé han ché sai so khi tinh dao ham va
thu duogc ket qua xi Iy c¢6 do tin cay cao. ’
2. Ket qud xur ly trén duong cong 1y thuyet
cho moi truong phan lé6p nam ngang 1D cho
thdy duong cong py (x, z)co do phan giai cao
hon, ranh gigi 16p thir nhat gan nhu chinh xéc,
ranh gigi 16p sdu hon (I6p 2, 3) chi gan trung;
con dién trg suat lop tha 2, thar 3; cd cuc tiéu
nho hon, cuc dai Ién hon. S¢ di nhu vay vi cuc
tieu cia duong cong py (x,z)1a dién tré suat
doc pt, cOn cac cuc dai cua py (x, z)1a dién tro
suat ngang p, nén cd thé nho hoac lon hon dién
tré suat cua I6p do. Bieu ndy ching to phuong
phap bién doi nay c6 thé khong hoan toan thich
hop v6i méi truong 1D. )
3. Két qua xt 1y trén duong cong thyc te
vung X dugc xem nhu moi truong co tham so
bién doi lién tuc (mdi truong gradient). Keét qua

thuc hon, phu hop Véi két qua khoan kiém tra
(Biém O tuyeén To).
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ABSTRACT
Processing vertical electrical sounding curves on geoelectrical section constantly
changing by N tranformation method
Nguyen Trong Nga, Vietham Science and Technology Association of Geophysics
Truong Thi Chinh, Hanoi University of Mining and Geology

Vertical electrical sounding method (VES method) has been applied for hundreds of years
(from 1911 in France) and has obtained efficiencies in geological structures, searching for
underground water; finding useful minerals and survey foundations of engineering Geology. In
VES data processing, the first VES method is Palet, after that geophysicist use computer. Both two
methods can not avoid the equivalence principle, so led to the multi-valued. The authors propose a
new transformation method — N transformation one. This method allows automatically processing
VES data in a different view. The reason for the inaccurate results about geological environment is
the measured quantity being apparent parameter — the medium value of defined domain and it
represent incorrectly the infiltration depth of geoelectrical section. With the point that environment
include the system of continuous thin layer. The authors calculate the resistivity value of differential
thin layer at the depth Z by determining anisotropy factor of the geoelectrical section. The results of
this method was tested on theoretical VES curves of layered horizontal environment and has proved
this method’s effectiveness. However, they will be better for the environment having constantly
changing parameter (gradient environment); the layer boundary changes maximum on
environmental parameters. The processed results on the actual document show that this method
have high-resolution, represent realistic heterogeneity geoelectrical environmental in both 2 and 3
dimensions.
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