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TOM TAT: Pién tré sudt la mot trong cdc tham $6 vt ly cua vt chat, dong mét vai tro
quan trong trong nhiéu linh viee nghién ciru va g dung khéc nhau. Thuee té cho thdy rdt nhiéu
cong trinh, dac biét la cac cong trinh ngam duoc thi cong o cac vung bi nhiém man, sau mot
thoi gian thi cac vt lieu bang kim loai bi an mon rat nhanh do o day dién tro suat cua moi
truong rat thap Vi vdy, trong linh viee k thudt, dién tré sudt la mot trong cac Yéu té can dwgc
xem xét nham danh gid cdc qud trinh lam anh hu’o*ng dén cdc cong trinh ngam bao vé cdc cong
trinh 6 lién quan dén qud trinh dién héa, thiét ké cac cong trinh chong sét va noi dat...

Noi dung chinh ciia bai bdo la gidi thiéu ban d6 dién tré sudt trung binh ciia cdc I6p dat
dd thuéc vimg Tp. Ho Chi Minh, dwoc thanh ldp trén co sé xir Iy, phan tich ty dong dwong
cong do sdu dién bang phuong phap Zohdy, sir dung cdc cong thirc truyen thong va thudt todan
Dudds dé tinh dién tré sudt trung binh, voi mot khoi lwong kha lon cac diém do sdu dién da
dwoc thyc hién trén dién tich Tp. Ho Chi Minh.

1. PHUONG PHAP PHAN TiCH TU PONG PUONG CONG PO SAU PIEN
1.1. Co s6 Iy thuyét ciia phwong phap [4]

Tur bai toan co sd trong do sau dién dugc xdy dung trén md hinh mdi truong phan 16p
ngang, ta c6 ham the U(r) trén mdt mai truong la

U(r) = 12% j R(L).J, (Ar).dA (1)

trong d6  Jo(Ar) 1a ham Bessel
R()) 12 ham truy hi so cap
Déi voi thiét bi 4 cuc dbi xtng, su chénh 1éch thé giita cac dién cuc do 1a

(el 1 1 L
AU—2(2TJL_b SHJ 2[U(s = b) - U(s + b)] )
MN  AB

trongdd6 b=——,5=—
2 2

Véi U lay tir phuong trinh (1), biéu thie dién tré sudt biéu kién duoc biéu dién dudi dang

Papp. = (flbj jZns(s -b? )
2

=2ps> b* TR(X)[JO(M—kb)—JO(Ks+kb)]dk 3)
hoic Pupp. = 28 Ll TT(k){JO [As(1—c)]-T,[As(1+c)]Ldn (4)
voi TA)=p.R(A),c=Db/s.
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e Ung voi thiét bi Wenner, ta c6 AM =MN = NB = % = a (a- khoang cach lién tiép gitra

. ‘A \ 3a YR ,  n ) A, 1.0 A A re atcAy 1s
cac dién cuc) va b=—,s =?. Khi d6 biéu thuc dién trd sudt bieu kién tng véi thict bi

a
2
Wenner dugc biéu dien dudi dang

Par =2 TO, (Ra)~J, @ha) )

e Ung v6i thiét bi Schlumberger, sau khi bién d6i va str dung tich phan Hankel, biéu thtrc
dién trd suat bicu kién dugc biéu dién dudi dang

Pappse. = P1 +5° I[T(%) =P} (As)Adr (6)

0
Ta thay cac bién s doc 1ap bang céac bién s logarit. Su thay d6i nay c¢6 thuan loi & chd 1a trong
thang do logarit, cac duong cong do sau dién tro suat c6 dang diéu déu dan hon.
biat x=In(s) vay =In(1/A) = - In(R)
Khi d6 phuong trinh (4) tré thanh

2 +o

I-c¢ Ty Ja-0e -1 [0+ erdy ()
2c

Phuong trinh (5) va (6) tré thanh

papp =

pane =2 [T, ()~ T, 2e™)Je dy (8)

Papsa. = P1 + [[T(Y)=p, 1T (e )e”*dy )

Theo phép bién d6i Fourier, néu ¢6 mot ham T(y) duoc ldy miu tai nhitng khoang cach ldy mau
(y +jAy) thi gia tri d6 tai y trén h¢ truc toa do vudng goc la

= . sin|n(y —y, —jAy)/A
= n(y =y, —jAy)/ Ay

Do d6

1-¢? sin{n(y -y, — jAy)/ Ay} 4T, [1- e |- 1, [0+ ) ]}e"‘ydy}

= T +jA
Paon. = 2 T(¥o JY)_J; > 5y, Ay Ay

j=—oo

= Y £ T(y, +jAy)

j=—o

vé6i fj 1a cac hé s6 loc, dat n=x-y, khi do

+00 _ 2 . _ _ 3
[ = [ SR+ X Yy ZIMIAYE - oen]- 3 Ja+ et fetdn (10)
S 26w+ x -y, - jAy)/ Ay

Hién nay, rat nhiéu bd loc da dugc cong bd véi cac bude roi rac khac Qhau 1 6 bude, 10
bgéc, 11 budc ... trén khoang 10. Chéng han nhu bo loc Johansen gom 140 so0, bo loc Ghosh 9
s0 ... O day, chung tbi chon bd loc 15 s6 ciia Abramova [3].
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1.2.Qua trinh phéan tich theo phwong phap Zohdy [7]

Trén co s& 1y thuyét trinh bay, qua trinh phan tich tu dong mot duong cong do siu dién duge
thue hién theo cac budc sau:

a- Tur sb liéu thu thap tu thuc dia tai diém do, v& duong cong do dac trén ty xich logarit.

b- Néu s6 lidu c¢6 N gia tri AB/2, tu dong ngam dinh mé hinh véi N 16p, bé day 16p thir j 1a
ABj/2 — ABj.1/2, dién tro sudt p; cua 16p j ding bang dién tr6 suat bi€u ki€n papp;. SO 10p gitt
nguyén trong sudt qua trinh phan tich. V& mo hinh dy doan (hinh 1a).

c- Tu m6 hinh du doan vai cac thong s6 & bude b, xay dung bai toan thuan véi bo loc 15 scf)
cua Abramova, v€ dudng cong tinh toan (hinh 1b). Tt gid tri do va gid tri tinh todn suy ra sai sO
trung binh binh phuong moi lan lap

rms% =

trong d6 po; - dién tro suét biéu kién “do dac” thir
pe - dién tré suat biéu kién tinh toan thir j
N -6 diém hé sé héa dién tro suat bicu kién (voi j =1 dén N)
So sanh rms tinh v&i diéu kién cho trude, néu rms cuc tiéu (nho hon 5% hoac nho hon mot

muc da dinh trudc), qua trinh lap dugc két thac. Khi d6 gia tri do sau va dién tré suét gia dinh
chinh la d6 sau va dién tr¢ suat that can tim.

Trong truong hop diéu kién trén khong thoa, thuc hién budc tiép theo.
d- Thay d6i d6 sau khao sat va gia tri dién tro sut gia dinh (hinh Ic)

+ Do siu giam sau mdi 1an 1ap, & day chung t6i cho toan bg chiéu sau giam 10% sau mdi
lan lap.
+ Pién trd suét gia dinh dugc tu hi¢u chinh sau mdi 1an lap bﬁng phuong trinh
, o P ()
Pt (D) =p; (D x—=
P.i ()
trong @6 i - sd lan lap
j -1op thtr j va khoang cach thu j
pi(j) - dién tré suat 16p thir j tai vong lap thi i
Pei(j) - dién tro sudt tinh toan tai khoang cach thi j cho vong lap thir i
po(j) - dién tré suat biéu kién tai khoang cach thir j
Khi ¢6 cac gia tri méi, lai trd vé bude b véi gia tri do sau va dién tro sudt gia dinh chinh 1a
gia tri 46 sau va dién trd sudt sau khi da hi€u chinh. Qua trinh ct ti€p tuc cho dén khi théa dicu
kién budce ¢ (hinh 1d).
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[ Mo minn gia dinh |— ]

Ca)

10 T | Budng cong do dac l

(b T - - =

10 7 I Puwdng cong tinh todin

I Pudng cong tinh todn

0

l Thay A&i 19p

[ Mo pinh ket qua |

:

1 <

Biénrsut i ki it sud it (chr-m)
°

-

10 100 1000 10000
Khodng cdch dién cyuc (AB/2)/ chifu sSu-b& day (mérr)

-

Hinh 1. Cac budc phan tich cia phuong phap

2. TINH GIA TRI PIEN TRO SUAT TRUNG BINH CUA PAT PA

Trén co so ly thuyét cia phuong phap Zohdy, chung toi xdy dung phan mém tinh dién tré
suat tai cac dieém do. Tu dién trd suat nay, tinh dién trd suat trung binh trén toan thanh pho bang
cac phuong phap

2.1.Phwong phap tinh dién tré suat trung binh bang dé din doc va dién tré suit ngang
[3]

Gia st lat cit dia dién gdm n 16p 1an luot c6 bé day va dién trd suét 1a : hy, pi; hy, p2;...; hn,
pn. Ta c6 @6 dan doc cta 16p thir i

2 Z " h. . A X , A s, L oy . . .
vatong S= ZSi = Z—‘ duoc goi 1a @6 dan doc cua toan bg lat cat. Con tich ti= hi.p; goi la

il i1 Pj
dién tré ngang ctia 16p va tong T, = Z t, = Z h,.p, 1a dién tr& ngang ciia lat cat.
i=1 i=1
Gia str co 16p dit da dong nhét co bé day bang H va do dan doc bang tong d6 dan doc S cia
lat cat nhiéu 16p ma ta vira xét. Khi do dién tr¢ suat cua 16p dong nhat p = H/S dong thoi cling
bang

H ;hi
p=0g="—

Sy
i=1

1a dién tro sudt doc trung binh cua lat cat phan 16p ma ta dang xét.

(11)

Tuong ty ta ¢6 dién trd suat ngang trung binh cua lat cit nhiéu 16p
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T:Zt
H Zh

Tir (11) va (12) ta dua ra khai niém dién trg suit trung binh p, cia 14t cit nhiéu 16p nhu sau

Pm =/PaP (13)

2.2.Phwong phap tinh dién tré suit trung binh bing thuat toan Dudas [2]

p, = (12)

Tir cac thong s6 dién tro suat p va bé day m cua cac 16p twong tmg & cac diém do sau dién,
chung t61 st dung cac cong thitc Dudas [2] dé tinh dién tré suat trung binh.

e Dién tré suat trung binh Ponj tinh tir mat dat dén do sau hj vai trong s6 1a bé day tuong tng
cua n6 dugce cho bdi cong thiic sau:

K K
Zpimi+pk+l(hj_zmij

i=1

Pon = (14)

k+1

trong do Zm <h. <Zm ,j=1.2,...

Trong cong thirc trén ta can phai xac dinh 1 va k. Khi tinh poyj ¢ d6 sau hj ta phai tinh xem
d6 sau hj dang nim & 16p the may va i chinh 1a s6 16p @0, con k =i-1.

e Tuong ty ta tinh dién tro sut trung binh cic do sdu trung gian Pehi-1-hj tinh cho 16p dia

dién tir 46 sau hj.; dén do sau hj voi trong s 1a chiéu day twong tng duoc cho bdi cong thirc
sau

[me + P (h; Zm) [me +pahy, - Zm)

Pty = h —h (15)
i~

k+1 1+1

trong do Zm <h, <Zm va Zm <hJ1<Zm

3.KET QUA XU LY

Chung t6i di thu thap s6 liéu do sau dién toan ving Tp. H6 Chi Minh (Hinh 2) v&i hon 500
diém do. Ngoai ra con bd sung thém tai lidu do sau do Lién doan Pia chat thuy van - Dia chat
cong trinh mién Nam thuc hién trong cac dé tai tim kiém, danh gia nuéc ngam cac vung: Binh
Chanh, Can Gid, Hoc Mon, ... Véi cac khdi lugng thu thap thém nay, cac diém do sau dién dan
trai twong d6i déu trén dién t1ch thanh phd ngoai trir cac ving ven huyén Can Gio. Day 1a tai
liéu chinh dugc dadst dung trong viéc xac dinh chiéu sau ting d4 mong, kién két dia ting giira
céc 16 khoan va xac dinh ranh giéi nhi®m min cua cac tang chira nudc [6].

Trén co s& cac sd liéu do sau dién thu thap duoc, chung t6i di xir 1y, phan tich va tinh toan
gia tri dién trd suat trung binh cia cac 16p dat da dén cac chiéu sau khac nhau bang 2 phuong
phap trén va cho két qua twong duong nhau (Hinh 3, Hinh 4), cu thé la:

- bién tré suit trung binh cta 10 16p tinh tir trén xudng, v6i bé day mdi 16p h = 5m.
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- Dién tré suét trung binh cta 10 16p co chiéu siu khac nhau tinh tir mat dit (0-5m, 0-10m,
0-15m, 0-20m, 0-25m, 0-30m, 0-35m, 0-40m, 0-45m, 0-50m).

Vi cac két qua nhan dugc, da xay dung cac ban dd dién tro suat trung binh cho toan Thanh
phd. C6 thé nhan thiy ring: gia tri dién trd suét trung binh ving Tp. H6 Chi Minh thay doi
trong mot gi¢i han kha rong, tir < 2 Q.m cho dén vai traim Q.m, véi cac dic diém téng quat nhu
sau:

Khu vyc Can Gio, Binh Chanh, Quéan 8, Nha Bé va cac vung triing thap, thuong cé gia tri
dién tro suét thap va rat thap khoang tir < 0.1 Q.m dén 2.5 Q.m, dic trung cho ving bi nhiém
phén, man thuén lgi cho viéc tiép dat cac cong trinh nbi dat va chéng sét nhung bét loi trong
viéc bao vé cic cong trinh c¢6 lién quan dén qua trinh dién hoa. Cac khu vyc nhu Thi P, Hoc
Mobn, Go Vép, Quan Tan Binh... c6 gia tri dién tro suét trung binh cao khoang > 20 QQ.m, riéng
huyén Cu Chi c6 dién trd suét rat cao > 200 Q.m. Mot sd khu vue con lai cua Thanh phé, co gia
trj dién tro sut trung binh dao dong trong khoang tir 5 QQ.m dén <20 Q.m.

4. KET LUAN

Céc ban d0 dién tro suat trung binh twong tng vdi cac chiéu siu khac nhau ving Thanh phé
H6 Chi Minh duoc thanh lap. Phuong phap phén tich tu dong dudng cong do sau dién ding bo
loc Abramova 15 s6 khong bi nhidu khi dién trd suat ciia cac 16p dao dong manh va bé day 16p
bién d6i nhay vot. Py ciing 1a phuong phap phén tich nhanh va hoan toan ty dong, khong phu
thudc chu quan vao nguoi phén tich. Két qua dat dugc tir cong thic tinh dién tro suat trung
binh truyén thdng va Dudas 14 tuong dwong nhau va kha pht hop véi cac két qua nghién ctru
dia vat 1y — dia chat khac. Cac ban d6 c6 thé dugc sir dung dé tham khao trong viéc thiét ké cac
cong trinh ¢6 lién quan dén tinh chat dan dién cua moéi trudong & cac khu vuc trén toan Thanh
pho.

INTERPRETATION OF VERTICAL ELECTRIC SOUNDING DATA
IN HO CHI MINH CITY BY ZOHDY METHOD
Nguyen Thanh Van®, Nguyen Thi NhuVuong(l), Nguyen Ngoc Thu®
(1) Faculty of Physics , University of Natural Sciences — VNU-HCM
(2) South Vietnam Geological Mapping Division

ABSTRACT: Resistivity which is one of the physical parameters of material plays an
important role in many fields of research and application. Especially in geotechnical field, it is
a necessary parameter to estimate effect in underground constructions, protecting the buildings
from electrochemistry and designing lightning-conductors, etc.

This paper introduces the average resistivity maps of Ho Chi Minh city, built by the
Zohdy method for the automatic interpretation of sounding curves based on a huge of VES’
carried out in Ho Chi Minh city. Then, the average resistivity is calculated by traditional
formulas and Duddas algorithm.
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Hinh 3 : Pién trd suét trung binh TP_HCM 16p c6 d9 sau tir 0 — 5 m (phuong phap Dudas)
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Hinh 4: Pién tr¢ suat trung binh TP HCM 16p c6 d6 sau tir 5 — 10 m (phwong phap Dudas)
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