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TOM TAT: Dién tré sudt la mot trong cdc tham §6 vdt Iy cia vat chdt, déng mét vai tro
quan trong trong nhiéu Iinh viee nghién ciru va iing dung khdc nhau. Thie té cho thdy rdt nhiéu
céng trinh, ddc biét la cdc cong trinh ngdm dugc thi céng ¢ cdc ving bi nhiém mdn, sau mét
thoi gian thi cdc vdt liéu bang kim loai bi dn mon rit nhanh do 6 day dién tro sudt cia moi
trueong rdt thdp. Vi vdy, trong linh vuc ky thudt, dién tro sudt la mot trong cdc yéu té can duoc
xem xét nham ddnh gid cdc qud trinh lam anh hudng dén cdc cong trinh ngdm, bdo vé cdc cong
trinh c6 lién quan dén qud trinh dién hoa, thiét ké cdc cong trinh chong sét va noi dat...

Noi dung chinh cia bai bdo la gidi thiéu ban dé dién tré sudt trung binh cia cde l6p ddt
da thuoc vung Tp. Hé Chi Minh, dwoc thanh Idp trén co sé& xi 1y, phdn tich tw dong duong
cong do sdu dién bing phuwong phdp Zohdy, sir dung cdc cong thirc truyén thong va thudt todn
Dudds dé tinh dién tré sudt trung binh, véi mot khéi luong kha lén cdc diém do sdau dién da
dugc thuc hién trén dién tich Tp. Ho Chi Minh.

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

Tir bai toan co s& trong do siu dién dugc xdy dung trén mo hinh mdi trudng phén 16p
ngang, ta c6 ham thé U(r) trén mat moi truong la

I o0
U = 2L .J'R(JL).JD(M).dX (1)
27 3
trong 46  Jo(Ar) la ham Bessel

R(X) 1a ham truy hdi so cp
P&i véi thiét bi 4 cuc ddi xtmg, su chénh I&ch thé giira cac dién cuc do 1a

pl 1 1
AU=2 = | ————[=2|U(s-b)-U(s +b 2
[2n)[s—b s+b] [ LEtl i )] @
trong d6 b=—--—,s=—{‘-‘E

2 2 :

V6i U lay tir phwong trinh (1), biéu thirc dién tro sudt bidu kién duoc biéu dién dudi dang
AU 2 2
=| — [2nsls” —b
P (41st b -v?)

5 b2

=2p,s RO, (s = Ab) =Ty (hs+ Ab) A, 3)
4bs
hozc P 05 1 ;ccz ij(x){Jo [As(1—c)]- T, [As1 +c) [l (4)
voi T(A)=p.R(A),c=Dbls.
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o Ung véi thiét bj Wenner, ta c6 AM = MN = NB = !";—B =a (a- khodng c4ch lién tiép gitra

; . a A a 3a « g gk ’ . a . %s raia R £ 7 g ek &
cac dién cuc) va b =5,s =-2—. Khi d6 bieu thirc dign try suat biéu kién tmg v6i thiét b

Wenner duge biéu dién duéi dang
Pupw. = 22 [TV (ha) - T, (2ha)}dn (5)
0

e Ung v6i thiét bj Schlumberger, sau khi bién ddi va sir dung tich phan Hankel, biéu thirc
dién tr& suat bicu kién duoc biéu dién dudi dang

Papsan. =Py +5” [[T(R) - p, 17, (As)rdA ©)
0

Ta thay céc bién sb doc 1ap béng céc bién sb logarit. Su thay ddi nay c6 thuan loi & chd 1a trong
thang do logarit, cac dudng cong do sau dién try suét cé dang diéu déu dan hon.

Pt x=1In(s) va y = In(1/A) = — In(})
Khi d6 phuong trinh (4) tr& thanh
1- Cz i x— x- x—
Par =5 [tofla-oe=]-1la+oe ey @

Phuong trinh (5) va (6) tré thanh

P =2 [TV a(e™)~ Jo(26) o™ dy ®)

Papsa. =P1+ [T —p, I, (e*)e?*"dy ©

Theo phép bién ddi Fourier, néu cé mét ham T(y) duoc ldy mu tai nhitng khoang cach 14y miu
(y +jAy) thi gia tri d6 tai y trén hé truc toa do vudng goc la

= . sin[n(y -y, — jAy)/ Ay]
T(y)= ) T(y, + jAy) -
,Zm p n(y -y, - jAy)/ Ay

Do d6

papp, = ZT(Y(} + JAY)

j=—= e

:!'1'1 —c? sin{n(y - Yo — jAy)/ AY}-{JO [(1 —c)e"'y]-— 1 [(1 +c)e*™? ]}ex—ydy
PR n(y —¥o — jAy)/ Ay

= ijT(}'o + jAy)
j=—m
voi fj 1a cac hé s loc, dat n= x-y, khi d6

+o

e J-l —c? sin{n(-n+x -y, - jAy)/ Ay}

et 0 n
171 2 m(-m+x-y,-jAy)/Ay ola-oen]-1,fa+oe Jerdn (10)

Hién nay, rat nhiéu bd loc da dugc cong bd v6i céc budc roi rac khac nhau : 6 budc, 10
buée, 11 bude ... trén khoang 10. Chéng han nhu b loc Johansen gém 140 s, b loc Ghosh 9
s0 ... O ddy, chiing tdi chon bd loc 15 sb ctia Abramova [3].
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1.2.Qua trinh phan tich theo phwong phap Zohdy [7]

Trén co s& ly thuyét trinh bay, qua trinh phén tich tw dong mdt dudng cong do sdu dién dugc
thuc hién theo cac budc sau:

a- Tir 6 liéu thu thap tir thuc dia tai diém do, vé duong cong do dac trén ty xich logarit.

b- Néu sb liéu c6 N gia tri AB/2, tu dong ngam dinh m6 hinh véi N 16p, bé day lorp thij la
ABj/2 — ABj.//2, dién tr& sut pj cta lop j dung bing dién trd sudt biu kién Papp - S6 16p gitr
nguyén trong sudt qua trinh phéan tich. V& mé hinh dir doan (hinh 1a).

c- Tir md hinh du doan véi cac thong sb & bude b, xdy ding bai toan thusn véi bd loc 15 so
ctia Abramova, v& dudng cong tinh toan (hinh 1b). Tir gid tri do va gia tri tinh todn suy ra sai s6
trung binh binh phurong moi lan ldp

2
Z[pﬂj pc:J )
By Pu ) 400
N

trong doé po; - dién troy suét biéu kién “do dac” thir j

rms% =

pei - dién trd sudt biéu kién tinh toan thi j
N - sb didm hé sb hoa dién tré sudt biéu kién (voi j = 1 dén N)
So sanh rms tinh véi diéu kién cho trude, néu rms cuc tiéu (nho hon 5% hodic nhd hon mot
mirc di dinh trudc), qua trinh 1dp dugc két thuc. Khi d6 gia tri dd sau va dién trd suat gia dinh
chinh 14 d6 sdu va dién tr¢ suat thét can tim.

Trong trudng hop didu kién trén khong théa, thuc hién bude tiép theo.
d- Thay d6i do sau khao sat va gia tri dién tr& suét gia dinh (hinh 1c)

 + D¢ shu gidm sau mdi 14n I&p, & day ching tdi cho toan bd chidu sau giam 10% sau mdi
lan lap.
+ Dién tro sudt gia dinh dugc tu hiéu chinh sau mdi 1an l4p bang phuong trinh
: o Po()
Pin () =p;(Dx ==
pci (J)
trongdo i - s6 14n lap
j -16p thir j va khoang cach thir j
pi(j) - dién trd sudt 16p thi j tai vong 13p thir i
Pei(j) - dién trd suét tinh todn tai khoang céch thir j cho vong lap thir i
po(j) - dién trér suat biéu kién tai khoang cach thit j
Khi ¢ céc gia tri mai, lai tro vé& budce b véi gia tri do sau va dién tr& sut gia dinh chinh la
gi tri d6 sdu va dién trd suat sau khi da hiéu chinh. Qua trinh cir tiép tuc cho dén khi thoa diéu
kién budc c (hinh 1d).
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Hinh 1. Cac budc phéan tich cua phuong phap

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

Trén co so ly thuyét cta phuong phap Zohdy, ching t6i xdy dung phdn mém tinh dién tro
sudt tai cac diém do. Tir dién tr& suat nay, tinh dién tro sudt trung binh trén toan thanh phd bing
cac phuong phéap

2.1.Phwong phép tinh dién tr& suét trung binh bing d9 din doc va dién tré suit ngang
B3] : : .

Gia sir 4t cét dia dién gdm n 16p 1an luot c6 bé day va dién trd sudt 1a : hy, py; hy, pas...; hn,
pn. Ta ¢6 @6 din doc cua 16p thir i

g L 2h. . » Z .
vatong S= Zsi — Z—' duoc goi 12 d6 dan doc ctia toan b 14t cat. Con tich ti = hi.p; goi la

i=1 i=l Mij

n n
dién tré ngang ciia 16p va tong T, = Zti = Z:hi p; 1a dién tr& ngang cia lat cit.
: i=1 i=1
Gia sir ¢6 16p dat da dong nhét c6 bé day bang H va do dan doc béng téng d6 dan doc S cua
14t cat nhiéu 16p ma ta vira xét. Khi d6 dién tro sudt coa 16p dong nht p = H/S ddng thdi cling
bing '

2,
H +
=§: 1= . (11)

1a dién tr& suét doc trung binh ciia 4t cit phan 16p ma ta dang xét.

Tuong tu ta ¢6 dién trd suit ngang trung binh cia 14t ct nhidu 16p
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_I_ i=]
By s (12)

i=l
Tir (11) va (12) ta dua ra khai niém dién tr& sut trung binh py, ctia lat c4t nhidu 16p nhu sau

P = PP (13)

2.2.Phwong phép tinh dién tré suét trung binh bing thuit toin Dudas [2]

Tir cac thong sb dién tres suét p va bé day m clia céc 16p tuong img & céc diém do sau dién,
chiing t6i st dung céc cong thirc Dudas [2] dé tinh dién trés suét trung binh.

e Dién trd suét trung binh pop; tinh tir mit dAt dén do sau hj véi trong s6 1a bé day tuong ung
cua no6 dugc cho boi cdng thirc sau:

k

> pamiwm[hs-zk mi]

Pon = = h = (14)

i
k+l1

trong dé Zm <h. <Zm s = L2455

Trong cdng thic trén ta can phai xdc dinh i va k. Khi tinh pop; & dd sdu hj ta phai tinh xem
d sau hj dang nam & 16p thir may va i chinh 12 s6 16p d6, con k = i-1.

e Tuong tu ta tinh dién tro sudt trung binh cdc do sdu trung gian Pehj-1)-hj tmh cho 16p dia
dién tir d6 sdu hj.; dén do sdu hj véi trong s6 1a chiéu day twong vmg dugc cho bdi cong thire
sau

[ijmi + Py (h; Zm J [ZP m; +p,,(h, Zmi)]

Pehi-n-t = = T = (15)
i TR

k+l 1+1

trong dé Zm <h. <Zm va Zm 2he <Zm

3. KET QUA XU LY

'Chung t5i da thu thap sb liéu do sau dién toan vung Tp. Hd Chi Minh (Hinh 2) v6i hon 500
diém do. Ngoa1 ra con bd sung thém tai liéu do séu do Lién doan Dia chit thuy vén - Dia chét
cong trinh mien Nam thyc hién trong céc dé tai tim kiém, danh gia nudc ngam céc vung: Binh
Chanh, Can Gid, Hoc Mén, ... Vi céac kh01 luong thu thap thém nay, céc diém do sau dién dan
trai tuong ddi déu trén dién thh thanh phé ngoai trir céc ving ven huyén Cén Gid. by la tai
lidu chinh dugc dadstr dung trong viéc xdc dinh chiéu sdu tng d4 mong, kién két dia ting giira
céc 15 khoan va xac dinh ranh giéi nhiém méan cua céc tAng chira nudc [6].

Trén co s& cac s liéu do séu dién thu thép dugc, ching t6i da xir 1y, phan tich va tinh todn
gia tri dién tr& sudt trung binh cua céc 16p dat da dén céc chiéu siu khac nhdu bang 2 phwong
phap trén va cho két qua twong duong nhau (Hinh 3, Hinh 4), cu thé la:

- Dién trd suat trung binh cua 10 16p tinh tir trén xudng, véi bé day mdi 16p h = 5m.
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- Pién tro suét trung binh cta 10 16p c6 chiéu sdu khac nhau tinh tir mit dat (0-5m, 0-10m,
0-15m, 0-20m, 0-25m, 0-30m, 0-35m, 0-40m, 0-45m, 0-50m).

}/éi cac }(ét qua ni;e_"m duoc, da xay dung cac ban d6 dién troy suét trung ‘binh cho toan Thélqh
pho. C6 the nhan thay rang: gia tri dién tr& suét trung binh ving Tp. Hd Chi Minh thay doi
trong mot gidi han kha réng, tir <2 Q.m cho dén vai trim Q.m, véi cac dic diém téng quét nhu
sau: '
Khu vire Cén Gid, Binh Chanh, Quén 8, Nha Beé va cic ving triing thép, thudng c6 gid tri
dién trd sudt thap va rat thip khoang tir < 0.1 Q.m dén 2.5 Q.m, ddc trung cho viing bj nhiém
phén, mén thuén loi cho viéc tiép dat cac cong trinh ndi dat va chong sét nhung bat loi trong
viéc bao vé céc cong trinh ¢6 lién quan dén qua trinh dién héa. Cac khu vuc nhu Tha Pic, Hoc
Mén, Gé Vép, Quan Tan Binh... ¢6 gid tri dién tro suit trung binh cao khoang > 20 Q.m, riéng
huyén Ci Chi c6 dién tro sudt rét cao > 200 Q.m. Mot sb khu vuc con lai ciia Thanh phé, c6 gia
trj dién tr& sudt trung binh dao dong trong khoang tir 5 Q.m dén <20 Q.m.

4. KET LUAN

Cac ban d0 dién tror suét trung binh tuong tmg v6i cc chidu sau khéc nhau ving Thanh phé
Hb Chi Minh dugc thanh 1ap. Phuong phap phén tich ty dong dudng cong do séu dién ding bd
loc Abramova 15 s6 khéng bi nhidu khi dién tr& suét cta cac 16p dao dong manh va bé day lép
bién ddi nhay vot. Day cting 1a phuong phap phén tich nhanh va hoan toan tu déng, khéng phu
thudc chi quan vao ngudi phén tich. Két qua dat duoc tur cong thuc tinh dién tro sudt trung
binh truyén thong ~va Dudas la twong duong nhau va kha pht hop v6i céc ket qué nghién ciru
dia vat ly — dia chat khac. Céc ban do ¢6 thé dwoc sir dung dé tham khao trong viéc thiét ké cac
cdng trinh ¢6 li€n quan dén tinh chét din dién cia méi truomg & cac khu vyc trén toan Thanh
pho.

INTERPRETATION OF VERTICAL ELECTRIC SOUNDING DATA
IN HO CHI MINH CITY BY ZOHDY METHOD

Nguyen Thanh Van", Nguyen Thi NhuVuong®, 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 parameler 1o estimate effect in underground constructions, protecting the buildings
Jrom 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
Jormulas and Duddas algorithm.
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Hinh 3 : Dién trd suét trung binh TP_HCM 16p ¢6 d sdu tir 0 — 5 m (phwong phap Dudas)
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Bién Haoa

GLd

# . Dién trer sué_t,< 20m
—_ : Ditntrosudttr20 5Q.m
___ : Diéntrosuatti 5 10Q.m
—  Diéntro sudt tir 100 20Q.m
__ : Diéntrosudttir 20 0200Q.m
——  Dién tro sudt>200 Q.m
=7

Hinh 4: Dién tro suat trung binh TP_HCM 1dp ¢6 dd sdu tir 5 — 10 m (phuong phap Dudés)
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