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Tém tit: Nho sy phat trién khong nglmg ciia cong nghé dién tir va cong nghé thong tin,
gan day cac thiét bi do v& dia vat 1y gan mit dat dugc cai tién vé phan cimg ciing nhu phan
mém. Chung toi da sir dung két hop cac thiét bi dia vat 1y hién dai nhu: Pulse Ekko 100A,
Ramac GPR, Terrameter SAS 4000, SuperSting R1/IP, CG-5 Autograv dé xay dung cac
mo hinh va xac dinh cac thong s6 cua cac vat thé gfin mit dat nham phuc vu cho cong tac
giai doan chudi sb lidu dia vat 1y thu duoc khi khao sat cac cdu trac dia chit bang hé thiét
bi dia vat 1y. Nhitng méu chuén nhu cac loai dat, cat va da thuong gip trong thanh phan
ciu truc dia chit gdn mat dat phan bd ¢ cac ving mién trén lanh thd Viét Nam duoc ching
t6i thu thap va xac dinh nhing thong sb vat Iy co ban tai phong thi nghiém phan tich mau
theo tiéu chun & Viét Nam va Ba Lan. Cac thong s6 vat 1y nhu: Pién tro suit, Do dan dién,
Do dién thim, Do tir thAm, Van tde truyén song dién tur, Hé sb suy giam, Ty trong, Do rong,
Vin tbc truyén song dan hdi da dwoc xac dinh voi do chinh xac cao. Ngoai ra ching toi di
st dung mdt s6 thiét bi do dia vat 1y hién dai, xay dung mot s6 mo hinh ciu trac gﬁn mat
dét co ton tai mot va nhiéu di vat thuong gap trong khao sat dia vat ly. Pay la cac két qua
dau tién thu dugc trén lanh thd Viét Nam c6 do chinh xéc cao nham gitp cho ngudi minh
giai chudi s6 liéu dia vat 1y st dung dé tiép can nhanh dén mé hinh thuc té phu hop véi cac
diéu kién cua Viét Nam.

Tir khoa: Cdu triic dia chat; dia vt Iy gan mat dat; mau vit; mé hinh; thong sé vt Iy

Abstract: On the basis of the continuous development of electronic technology and
information technology, in recent years, geophysical measuring devices near—surface have
been improved in both hardware and software. We have used a combination of some
modern geophysical devices such as Pulse Ekko 100A, RAMAC GPR, Terrameter SAS
4000, Supersting R1/IP, CG-5 Autograph to build some models and identify some
information the number of objects near—surface to serve the explanation of the geophysical
data sequence collected during the survey of geological structures by the geophysical
equipment system. Standard models such as soil, sand and common rocks in the geological
structure component near—surface distributed in the regions of Vietnam are collected and
identified by us parameters. Basic physics at the laboratory analysis of national standard
samples according to international standards in Vietnam and Poland. Physical parameters
such as resistance, electrical conductivity, electricity, magneticity, electromagnetic
transmission velocity, attenuation, density, porosity, elastic wave velocity have been
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measured with the highest accuracy. In addition, we have used a number of modern
geophysical measuring devices to build a number of structural models near-surface that
exists a foreign object or many common objects in the geophysical survey. These are the
first results obtained in the territory of Vietnam with high accuracy to help the research
people solve the geophysical data chain to use to quickly reach the actual model suitable to
the conditions of Vietnam.

Keywords: Geological structure; near-surface geophysical methods;
physical parameters, the samples; the models

1. Mé dau

Thong thuong, d6 sau nghién ctru cia
cac phuong phap dia vat 1y gan mat dat
khong vuot qua 100 m tinh tir mat dat.
Vi vay, cac phuong phap dia vat ly
nghién ctru cdu tric gin mat dat phai 1a
nhirng phuong phép c6 do phan giai cao
hodc rét cao, c6 kha nang xac dinh dugc
cac di thuong véi kich thude va bién do
nhé hoac phan chia chi tiét dugc doi
twong nghién ctu. Hién nay, co rat
nhiéu phuong phap dia vat 1y nim trong
nhém phuong phap dia vat 1y gan mait
dat. Tuy nhién, phai ké dén nhimg
phuong phap hang dau nhu Georadar,
dién da cuc hodc anh dién, dia chin
phan giai cao, vi trong luc, vi tir, mgt sb
phuong phap dién tir... Mdi phwong
phap déu co nhimg thuin loi va kho
khin riéng trong nghién ctru cdu trac
gan mat dat. Tuy nhién, néu két hop mot
t6 hop c6 lwra chon cac phuong phap dja
vat 1y cho timg d6i twong thi ching ta co
thé giai quyét thoa man duoc yéu cau
ctia thuc té dia chat dat ra [1,2].

Céc phuong phéap dia vat 1y gan mat
dat duoc ap dung trong nhimng linh vuc
nhu: Nghién ciru dia chét céu trac nong,
nghién ciru dia chét thuy van, dia chét
cong trinh, tham do, tim kiém khoang
san noéng, do v& ban dd dia chat, khao sat
dia k¥ thuat, khao sat moi truong, khao
sat khao cb hoc, khao sat sat 16 dat [3].
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Hién nay, cac phuong phép dia vat ly
c6 do phan giai cao dang 1a mdt cong cu
khong thé thiéu trong cac nghién ctu
cu triic dia chit gan mit dat ¢ cac nude
phat trién ciing nhu dang phat trién trén
toan thé giéi. Cac cong nghé dia vt 1y
hién dai da va dang dugc ap dung rat
pho bién & nhidu qubc gia, trong d6 co
Viét Nam. Pé nhan duoc nhirng két qua
vé cu tric dia chat c6 dd chinh xéac cao
thi ngudi ta phai chit  dén khau thu thap
s6 liéu ngoai thuc dia va phan tich minh
giai chudi sb liéu trong phong thi
nghiém trén co s¢ nhitng mau vat va mo
hinh chuén twong tng [4].

Trong bai bao nay chung toi gioi
thiéu cac két qua méi vé sir dung cac
cong nghé dia vat Iy gan mat dat dé
nghién cru trén cac mau vat va mo hinh
0 Viét Nam trong thoi gian vira qua. Cac
két qua nay 1a co s dé so sanh véi
nhimg phép giai doan s liéu dia vat Iy
khao sat dugc trén mot sé ving mién &
Viét Nam.

2. Xac dinh cac thong s vat 1y ciia
mdi trudong dia chat

2.1. Khii niém mét so thong sb vat ly
ciia méi truong dia chat

Do rong (®) tinh bang %: 14 thé tich cua
cac 16 rdng (pore of spaces) chia cho thé
tich khdi miu: @ (%) = Vi/Vm; hay noi
cach khac 1a thé tich ciia nudc chua
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trong mau di bao hoa nudc chia cho thé
tich khbi mau: @ (%) = Va/Vim

Mit d9 hay Ty trong (p): 1a ty sd
khéi lugng ctia mau vt chia cho thé tich
cua no:
p =m/V = (mAmi+mg)/(Vi+Vit+Vy);
trong do:(r, 1, k twong g cho céc pha
ran, long va khi trong miu). Pon vi:
g/cm?® hodc kg/cm?.
2.2. Cac phuong phap xac dinh mat
d6 miu
Yéu cau mau: chon mau tuoi, khong cd
anh huong diéu kién ngoai sinh, mo ta
so luge vé thanh phﬁn thach hoc, vi tri,
d6 sau; khéi luong tir 150-200g, 14y do
ngay hodc phai boc lai bang paraphin
[S].
2.2.1. Phuong phap st dung can ky
thuat
Phuong phap nay st dung dinh luat
Acsimet, cAn mau trong khong khi va
trong nudc. (Hinh 1) Phuong phap st
dung can k¥ thuat.

Hinh 1. Phuong phép str dung can k¥ thuat
Tai diém B, treo mau trong lugng p1, tai
A treo d6i trong c6 trong lugng bang pa
sao cho OA tao vdi phuong ngang mot
goc Bi ¢d dinh va kim trén bang chi
diém I va tai vi tri nay, phuong trinh can
bang cta tay don 1a: pacospi=picos(¢-
B1).

Sau d6 nhiing mau vao trong nudc,
luc d6 nod co trong lugng ps va tay don

OA 1éch v6i phuong ngang mot goc B2
va phuong trinh can bang chuyén thanh:
p2cosPa=pscos(p-P2).

Khi do p = pllp-ps) =
(cotgo+tgPa)/(tgfi+tgpo).

Vi ¢ va B1 ¢ dinh do vay p chi phu
thude B2 nén thay vi doc B2, ngudi ta doc
ludn gia tri mat do.

2.2.2. Phuong phap st dung cac mdi
quan hé cua mat d§ voi tbe do truyén
song dan hoi: chang han dinh luat Brich
vp (km/s) = -1.87+3.05p (g/cm?)
2.2.3. Phuong phap siéu am (sonic)
Ngudi ta ding mot chan tir phat T phat
song siéu am (tan s6 cao) va hai chén tir
thu R1, R2. Néu phat song liic t0 thi ¢
thoi diém t1 va t2 song dap dén hai chan
tu thu. Dya vao dai luong A=Au-Ae thu
duoc nguoi ta xac dinh dugc mat do
mau (Hinh 2) Phuong phéap siéu am

(sonic)
0808

OO0 %

cliIa,

QDD r;mc} ‘3&3
E

Hinh 2. Phuong phap si€u am (sonic)

2.2.4. Phuong phéap notron — gamma

Chiéu mot chum notron (n) vao mau,
ching s& tuong tic v&i cac nguyén td
khac nhau trong mau, khi n con ning
luong né twong tac véi nguyén té H la
16n nhét vi chung c6 khdi lvong nguyén
tir gan bang nhau; khi mit dan ning
lwong chiing bién thanh n nhiét va rat d&
bi cic nguyén tir khac hip thy; nguyén
tir hap thu nay sé& bi kich thich va dé tro
vé trang thai can bang ban dau, chung
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phai giai phong ning lugng ma chu yéu
la buc xa (y). Dua vao kha nang gay ion
hoa cuia btic xa y, ngudi ta dung dau do
(Detector) dé phat hién va ghi lai.

2.2.5. Phuong phép gamma — gamma
Khi chiéu mét chum tia gamma () vao
mau s& xay ra 3 hiéu Ung: quang dién,
kompton va tao cdp. Trong do, hi¢u ung
kompton xay ra 1a cha yéu vi ning
luong cua tia gamma 0.6MeV < Ey <
5MeV. Mit khac, mdi nguyén t6 trong
mau déu co tiét dién tan xa va tiét dién
nay duoc quyét dinh béi mat do p, sb
khéi A va sb hiéu Z.

Van téc truyén séng dan hoi: Kha
ning truyén song dan hoi cua dat da
duoc tinh bang km/s hodc m/s [6].

Hé s6 suy giam ciia song dién tir
(a): Do céc dic trung vat ly cia moi
truong phat hodc hé théng ma ning
lugng hay bién do cua tin hi¢u bi suy
giam. Khi tin hiéu truyén di mot khoang
x(m), bién do (hay nang lugng) bi suy
giam di e thi a goi 13 hé s6 suy giam.
Pon vi: decibel (dB) biéu dién ti s6 cong
sut (hay cuong do) truyén tin hiéu. Goi
A1, Az 1a bién do (hay Ii, I» 1a nang
lugng) phat va thu thi decibel (dB) =
201g(A1/A2) = 101g(11/I2). Gia str, A1/Az
=2 => [j/I> = 4 thi tuong ng 1a 6,0206
dB. Vay [a]=dB/m.

Pién tré (R): 1a dai luong déc trung
cho kha nang ngan can dong dién mot
chiéu. Pai luong nghich dao 1a dién din
(Conductance) (G) va G = 1/R. Pon vi
cua R 1a Ohm, ki hiéu la Q duoc dinh
nghia nhu sau: Ohm 1a dién tr¢ gitra hai
diém ctia mot vat dan khi mot hiéu dién
thé 1V tao nén dong dién khong doi co
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cuong do 1A, 1Q=1V/A. Pon vi cia G
la Siemen ki hi€u 1a S hay =1/Q.

Pién tré suit (p): 1a mot hé sb phu
thudc vao ban chit va trang thai cua vat
dan duoc dinh nghia nhu sau: xét mot
khéi hop vat thé don vi, dién 4p do duogc
trén mdt don vi do dai hinh hop (V/m)
chia cho dong chay qua tiét dién cua
khéi hinh hop d6 (I/m?). Pai luong
nghich dao 1a dién din suit (o) va o
=1/p. Pon vi cta p la Q.m hay Ohm.m.
Pon vi cua 6 1a S/m hay 1/Q.m [7]
(Caminha-Maciel et al., 2013).

D) dién thim ti d6i/ hang sb dién
moi (er/K): 1a dai luong khong c6 thi
nguyén dic trung cho tinh chat dién cua
moi trudong, 1a ti s6 cua do dién tham
(Permittivity) ctia vat chit va chan
khong, hay noi cach khac cuong do dién
truong trong moi trudng vat chat giam
di € lan so v6i cudong d6 dién truong
trong chan khong.

g0 12 hang s6 dién moi tuyét ddi cua
chan khong/khong khi va co6 gia tri g0 =
10°/36m ~ 8.854.10"'2 F/m; € 12 hing sb
dién moi tuyét d6i ctia moi truong thi do
dién tham ti d6i e=¢o.€.

Do tir thim ti déi/hang sb tir moi
(Magnetic Permittivity) (ur): 1a dai
luong khong thir nguyén dac trung cho
kha ning tir hod cua cac chit tir moi.
Hing sb tir moi tuyét dbi cia chan
khong/khong khi va c6 gia tri po=4m.10°
7~1.257.10°Hr/m; p 13 hang sb tir moi
tuyét d6i ctia moi trudng thi do tir thAm
ti d6i p=po. p.

0 moéi
khong:
p=41m.10"~1.257.10'Hr/m~(1+0.03.10°)
Hr /m

truong Khong khi/chan
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Nuée: p~(1-0.72.10 )Hr/m; trong dé
Hr=A/m

D6i voi moi trudng dia chét, phan 16n
céc tac gia nghién ciru déu tiép nhan gia
tri cho p~1 [8].
2.3. Cac phuong phap xic dinh dién
tré’ suit va do dién tham cia dat da
trong phong thi nghiém
2.3.1. Phuong phap dung dong khong
dbi: c6 2 phuong phép: 2 dién cuc va 4
dién cuc
a. Phuong phap 2 dién cuc: Nguyén tic:
do dong qua miu bang ampe ké hoic
dién ké guong (galvand met, ki hiéu G
trén so d0) khi biét dién 4p dit 1én mau.
Dé loai trir cac dong dién mat lam sai
léch két qua do va dé tao ra dién truong
ddng nhat trong mau, nguoi ta lap thém
cac vong bao vé (co thé dung day kim
loai quin quanh méu) dé dan dong dién
mit ra ngoai (theo so dd). Vong bao vé
phai duoc dat cach cuc do > 2mm. Nhu
vay, G chi do trong khoang rat nho xung
quanh di¢n cuc trong vong bao vé.
b. Phuong phap 4 cuc dung cho cac mau
phang, hop: Gén cac cyc 1én mau bang
hén hop nhya agar — agar niu trong
dung dich CuSO4 dam dac sao cho cac
dién cyc ddi xtmg nhau qua tdm chung
(thiét bi 4 cuc dbi xtmg). Tir d6 ta co:
p=K(AU/T) véi K=rn.L2.(1-1°/L?)/(4.])
[5]
2.3.2. Phuong phap dung dong bién ddi
C6 2 phuong phap: phuong phéap cau va
phuong phép cong huong. Thong
thuong hay dung phuwong phap cau: 2
vai cdu 1a cac dién tré va tu dién bﬁng
nhau, méc song song (R1=R2, C1=C2).
bé can b?mg, & 2 vai cau con lai méc
dién tré thuan RO, dién dung chuén CO

miéc song song va mau dit giira cac ban
song song cach nhau mdt khoang 1
(chinh la bé day mau) tao 1én dién tro Rx
va tu c6 dién dung Cx. Trén duong chéo
n6i nguodn bién déi E, duong chéo con
lai mac thiét bi do (may khuéch dai,
ddng hod do). Khi can bang thi Rx=R0,
Cx=C0 va tinh ra:

p=Rx.(S/1) véi S 1a dién tich tiét dién
ngang clia mau.

3. Nghién ciru trén cic miu vt
Trong khéo sat dia vat ly chung ta phai
thuc hién tirng budc theo qui trinh qui
pham dat ra cho nganh. Khi nhan nhiém
vu nghién ciru mot ddi tuong dia chét
nao do, trudc tién ta phai dua vao muc
tidu va kha ning lam chu thiét bi ma lya
chon phuong phéap hay t6 hop phuong
phap. Tiép theo 14 viéc thu thap sb liéu
ngodi thuc dia va cudi cung la xur 1y,
phan tich, minh giai tai liéu. Mdi khau
trong qua trinh nghién ctru déu dong vai
trd quan trong gop phan dua ra két qua
chinh xac, phan anh trung thyc cau triic
dia chit cua ddi twong can nghién ciru.
Thé nhung bai toan dia vét 1y luén ludn
t6n tai da nghiém, vi viy chung ta phai
tim cach khic phuc dac diém nay. Mot
trong nhitng phuong cach dé lwa chon
nghiém cho két qua chinh xac khi giai
bai toan dia vat 1y l1a phai dua vao cac
thong sb vat ly-dia chat cia cac mau
chuin dé xdy dyng mo hinh cho phu
hop. Chinh vi 1& 46 ma trudce khi tiép can
dén mot mo hinh ciia d6i twong nghién
ctru chiing ta d4 phai c6 cac tham sé cua
nhimg miu chuan [9] (Bano et al.,
2004). Do d6 viéc 14y mau va phén tich
mau phai di song hanh véi cong tac khao
sat dia vat 1y.

117



Ap dung phwong phap Georadar dé& nghién ctvu trén cdc mau vat va mé hinh & Viét Nam

Véi nhiém vu chinh 1 nghién ctu
cdu truc dja chat gan mat dit bang cac
tai lidu dia vat 1y ciia dé tai nay nén
chung t6i da thuc hién viéc 14y mau va
phan tich mau theo cac tham s6 vat 1y
ma lai tp trung chu yéu vao cac ddi
twong tram tich thudng gip nim gin
mat dat [10,11] (Hubbard et al., 1997;
Du et al., 1996). Dudi day ching toi xin
trinh bay cac két qua nghién ciru trén 49
mau chuan 13y tai Viét Nam. Viéc lay
mau, phan tich mau duoc thuc hién theo

dung qui trinh qui pham vé& mau cta Cuc
Pia chit Viét Nam ban hanh c6 bd sung
nam 1998. Tat ca cac miu nay déu duoc
phan tich tai 2 co s¢ 1a Trung tdm phan
tich mau cia Cuc Dia chit Viét Nam tai
Ha Noi va Phong thi nghiém mau cta
PH Khoa hoc va Céng ngh¢ AGH,
Krakow, Ba Lan [5]. Két qua trong bang
1 1a gia tri trung binh trong sai s6 cho
phép tir 2 gid tri phan tich tai 2 co s néu
trén.

Bangl. Thong s6 vat 1y cua cac mau chuan

— N Va 8 Va
Dién | podin | P o an | Heso Ty Po M
8 tro M o Do tir toc suy " toc
Ki Tén sudt dién dién th.z truvén trong rong | an
hi¢u vit thim . S('):,l B Séfl
m?lll liéu o, g A5 CI)’ g
i P | (mSm) | & Hr bT, o g/em®) | %) | PH
(Qm) (m/ns) | (dB/m) (km/s)
Pat
trf“)ng
Kkho
1 I\T”;‘lt 314 | 31847 | 15.18 0077 | 1381 1.385 21 | 0.667
2 II{\IOgrf 397 | 25.189 | 13.06 0.083 11.78 1.303 29 | 0.604
Tan
3 ! 453 | 22075 | 12.46 0.085 10.57 1.536 25 | 0615
Chau
4 Dszc 341 | 29326 | 11.89 0087 | 1437 1.414 27 | 0.643
5 Vinh g0 | 26178 | 1372 0.081 11.95 1.241 23 | 0515
Long
6 T}S‘;h 476 | 21.008 | 14.06 0.080 9.47 1.350 27 | 0583
Pit
sét
Kkho
7 I\T”;‘lt 233 4292 | 13.06 0.083 2.01 1.902 16 | 1.931
g | Home | o5 4.651 12.17 0.086 2.5 2.084 18 | 1616
Ngu
Tan
9 ! 250 4000 | 11.62 0.088 1.98 2.147 17 | 1.678
Chau
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10 DSZC 281 3.559 11.62 1 0.088 1.76 2.242 19 1.578

11 Vinh 258 3.876 12.17 1 0.086 1.88 2.213 20 1.795
Long

12 T}gglh 295 3.390 10.63 1 0.092 1.76 2.191 17 1.903

Cat
hat
min,
kho

13 I\T”:lt 550 1.818 4.53 1 0.141 1.44 1.841 35 | 1.745

Hong

600 1.667 5.17 1 0.132 1.24 1.862 36 1.809
Ngu

14

15 T}gi;h 515 1.942 4.00 1 0.150 1.64 1.856 39 1.791

16 | Binh s 1.580 3.90 1 0.152 1.35 1.764 31 | 1510
Thuén

Cat
hat
min,
bhn

Nhat

. 66.8 14.970 9.97 1 0.095 8.01 2.018 - 2.285
Tan

17

Hong

56.5 17.699 9.57 1 0.097 9.67 2.045 - 2.276
Ngu

18

19 T}g:h 49.9 20.040 11.89 1 0.087 9.82 2.027 - 2312

20 B1n}1 91.7 10.905 25.00 1 0.060 3.69 1.906 - 1.943
Thuan

21 616 1.623 3.08 1 0.171 1.56 1.694 49 1.297

22 793 1.261 2.94 1 0.175 1.24 1.758 41 1.492

23 833 1.200 2.75 1 0.181 1.22 1.700 42 1.515

24 769 1.300 2.63 1 0.185 1.35 1.600 43 1.210
Binh

Cat
hat
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tho,
bhn

Nhat

25 Tan 167 5.988 23.41 1 0.062 2.09 1.706 - 1.338

Hong

26 Neu

171 5.848 24.19 1 0.061 2.01 1.804 - 1.632

27 TI];a;lh 192 5.208 20.05 1 0.067 1.97 1.800 - 1.620

28 B‘éc 269 3.717 25.00 1 0.060 1.26 1.700 - 1.315
Binh

voi,
kho

29 ;‘i’g 4385 | 0228 | 4.46 1 0.142 | 0.8 2385 | 22 | 5912

30

Bong |\ a3 | 0211 3.95 1 0.151 0.18 2.691 25 | 6173

Mo

Phong

31 Nha

3250 0.308 4.16 1 0.147 0.25 2.469 26 5.057

32 Vuon 4343 0.230 3.90 1 0.152 0.20 2.328 24 5.324

33 ];’(‘;2 3242 0.308 428 1 0.145 0.25 2.407 27 | 5577

voi,
wot

34 Tam 869 1.151 8.01 1 0.106 0.69 2.653 2 6.295
biép

Dong

35 Mo

745 1.342 7.86 1 0.107 0.81 2.621 4 6.150

Phong

36 Nha

828 1.208 7.72 1 0.108 0.73 2.760 6 5.774

37 Vuon 725 1.379 9.00 1 0.100 0.78 2.729 3 5.534

38 ];’(‘;2 800 1.250 9.37 1 0.098 0.69 2.701 3 5.655

Sét
két,
khd

39 Ha Tu 1261 0.793 6.25 1 0.120 0.54 2.554 12 5.322

Sét
két,
wot
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40 Ha Tu 1091 0.917 8.01 1 0.106 0.55 2.618 3 5.592

Cat
két,
khé

41 I;s 1762 0.568 4.46 1 0.142 0.45 2.334 19 4.579

Cat
két,
wot

42 I_;,Ii 869 1.151 6.81 1 0.115 0.75 2.466 6 5.176

Than
antra
xit

43 h}?ﬁg 17 58.824 5.09 1 0.133 44.07 1.382 42 3.871

ba
granit
, kho

44 \I/-;Z}l 7101 0.141 3.47 1 0.161 0.13 2.612 22 5.884

45 {?2}}11 8250 0.121 3.35 1 0.164 0.11 2.639 23 5.606

ba
granit
, wot

Vinh

46 Hai 5562 0.180 6.46 1 0.118 0.12 2.851 5 6.266

47 Tz.mh 5718 0.175 6.05 1 0.122 0.12 2.883 4 6.111
Linh

Bé
48 tong 51.7 19.342 8.32 1 0.104 11.33 1.512 34 2.742
nhya

49 Pe 526 1.901 4.28 1 0.145 1.55 2.075 18 3.561
tong

Bang 2 dudi day 1a vi tri cac diém 1y mau duoc xac dinh theo GPS phén bd trén
cac viing mién cia Viét Nam.
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Bang 2. Toa d0 cua cac diém lay mau

Ky hiéu mau Kinh do Vido Do cao (slw) Ghi chu
Nhat Tan 105° 49’ 30> 21°05° 00™ 7,5m B0 song Hong
Vinh Long 106° 00’ 00> 10°15° 00™ 2,0m B0 song Tien
Vinh Hai 109° 14° 00> 11042’ 00 4,5m Ninh Thuén
Tam Diép 105° 52° 00> 20°10° 15 12,0 m Ninh Binh
Hong Ngu 105°25° 30 10°45° 30 3,0m Bo song Tién
Thanh Da 106° 45° 25> 10°32’ 15 2,0 m B0 song Sai Gon
Phong Nha 106° 26’ 30> 17°31° 15 15,0 m Quang Binh
bong Mo 106°31° 30” 21°32’ 00 30,0 m Lang Son
Tén Chau 105° 18° 30> 10° 43”30 3,0m B0 song Tien
Bédc Binh 108°28° 30” 11°00’ 00 4,0 m Binh Thuan
A Vuong 108°15° 00> 15°31° 00 45,0 m Quang Nam
Mao Khé 108928 30 21°05° 00 25,0 m Quang Ninh
Sa béc 105°46° 15> 10°15° 30 2,5m B0 song Tien
Tanh Linh 107° 45° 30> 11°00° 00 10,0 m Binh Thuan
Bim Son 10549’ 30” 20°06” 30 14,0 m Thanh Hoéa
Ha Tu 107°16° 15> 21007’ 15 35,0m Quéng Ninh

Ghi chu: bhn = Bao hoa nudc; slw = Muc nudce bién

4. Két qua nghién ciru trén mé hinh
Két qua nghién ctru trén mo hinh 13 mot
trong nhirg nhiém vu quan trong can
c6 dé phuc vu truc tiép cho cong tac
minh giai dia chét cac tai liéu dja vat ly
ma dic biét 1a dia vat 1y gan mit dat. Boi
vi két qua minh giai ¢ day doi hoi phai
cd do chinh xac cao va thuong xuyén
duoc kiém ching bang tai liéu 16 khoan
dia chat. Cac két qua nghién ciru trén
nhitng mo6 hinh khac nhau, dac trung
cho cic moi truong dia chit khac nhau
ma lai rat hay gp trong thuc té khao sat
[12,13].

4.1. M6 hinh cua nguoi the lan dwoi
nuée bang thiét bi Georadar
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Dé chimg minh kha ning cua cong nghé
Georadar trong viéc khao sat ciu triic
ciia nudc hd ching t6i xin trich gidi
thiéu két qua nghién ctru trén moé hinh
sau ddy: O mot diém trén day ho chung
t61 bo tri mot ngudi tho 1in ding tai chd
v6i trang bi day du mil lan va binh khi
thd. O trén mit nude chung t6i tién hanh
do mot tuyén bang anten thu phat 100
MHz di qua vi tri nguoi tho lan dang
ding va hinh 1 dudi day 1a hinh anh cta
mot tia song rada dugc roi rac hoa tu
gian d0 rada ghi duogc trén tuyén do.
Trén hinh 1 ching ta dé& dang nhén thiy
bién d0 & muc do 16n khac nhau cua
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song phan xa rd rang tur cac ranh gidi
nhu mit nude hd, than hinh cia nguoi
tho lan, mat day hd; con ca tﬁng nudce hd
va 16p bun dudi day ho thi bién do cua
song nho va rat nho (phan anh nhu 1a
mot khdi dong nhit) [14,15]

Tir mé hinh nay ta thdy viéc st dung
cong nghé georadar dé do v& hinh thai
cAu triic day hd nudc 1a hoan toan cé co
s0, con van dé vé do chinh xac ctia phép
do phu thudc chu yéu vao viéc xac dinh
chinh x4c cac tham sb vat 1y ¢ lién quan
nhu d3 trinh bay & phan trén, trong d6
van tdc truyén séng cia nudc hd, cua
16p bun dudi day hd déng vai trd quan
trong nhat [16] (Barrett et al., 2007).
Néu céc tham sd nay xac dinh dat do
chinh xac cho phép thi trong khau minh
giai tai liéu georadar ching ta s€ dua ra
mit cit ciu tric cd do chinh x4c cao.
EEEEMBE nibc (Waler inferface)

S B
——- i

cua nguoi tho 1an dugc biéu thi qua tia
song phan xa Georadar

4.2. M hinh gom nhiéu vit thé cé
hinh dang va kich thudc khac nhau
Hinh 2 1a gian d6 song khi khao sét trén
mot mo hinh gém cac vat thé duge tao
bdi cac vat li€u, dang hinh hoc va kich
thudce khac nhau nhu:

A = tru nhua PVC: ® = 60cm, H =
30cm, Do sau dén dinh = 100cm

B = tru nhya PVC: ® = 60cm, H =
15cm, o sau dén dinh = 60cm

C = cbng bé tong: ® = 60cm, D6 sdu dén
tam = 100cm

D= éng nhua PVC: @ = 20cm, D0 sau
dén tim = 60cm

E = bng thép: ® = 6.35cm, Do sau dén
tam = 60cm

F = éng thép: @ = 6.35cm, Do sdu dén
tam = 30cm

G =tru g6: ® =60cm, H=4cm, D0 sau
dén dinh = 60cm

H = tru thép: ® = 60cm, H = 4cm, Do
sau dén dinh = 60cm

Khoang cach (m)
L] 10

4 [

B sau(m)

& A
Khoang cach {m)
¢ s 10 v

E e
L]

- B Do E . H L=
- o 02 M g
A E
2 B2 =
3 1
E . =
e % oM

Hinh 4. Gian d0 séng (anh trén) tuong (mg
v6&i mo hinh vi tri cua cac di vat (anh dudi)
Nhu vay ca 8 di vat déu dugc thé hién
bang cac hyphebol véi cac do sau khac
nhau nhung hinh dang ctia cac hyphebol
nay thi that khé phan biét néu nhu khong
dé y dén timg chi tiét nho.
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Hinh 3 1a mot gian d6 song rada thu
duoc khi khao sat qua mdt doan via he
ma bén dudi gdm cac ddi twong cong
trinh ngdm nhu: duong éng PVC din
nude (1); cac sgi cap dién (2); duong
ong kim loai din nudc (3) va vat thé
chua xéc dinh (4). Tuy nhién, hinh anh
phan xa cua (4), cho phép gia thiét day
1a mot dng kim loai ¢6 duong kinh gidng
nhu ciia (3) va khong thé xac dinh duoc
chat luu chtra bén trong [17].

Khoang cach (m)

00

P06 sau (m)

B ng nnya; 2. cap men; 3. Gng kim loal; 4. vat @ chua xsc @nn

Hinh 5. Mot s di vat cong trinh ngﬁm
dudi via he

Hinh 6 13 gian d6 song rada ctia mot 6ng
kim loai c6 @ = 38 cm; va dd sau tdi
dinh 1a 6m ndm bén dudi mot rinh dao
rong 2m.

L O .
(w) pdag

Hinh 6. Gian db song rada cua 6ng kim
loai bén dudi ranh dao.

5. Két luan

Str dung t6 hop cac thiét bi dia vat 1y
hién dai dé thu thap céc mau cia cac loai
dat, cat va da nam gan mat dat két hop
v6i phan tich mau vat trong phong thi
nghiém theo tiéu chuan quéc té da cho
chung ta gia tri cac thong sb vt Iy co
ban ciia 49 mau phan b theo cac ving
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mién trén 1anh thd Viét Nam. Cac thong
s6 nay 1a co so hitu hiéu cho cac nha
nghién ctru khao sat cdu truc dia chat
gan mat dat trén dai dat Viét Nam khi
minh giai chudi s liéu khao sat bing
cac hé thiét bi dia vat Iy hién dai.

Ap dung phuong phap Georadar
bang céac hé thiét bi hién c6 & Viét Nam
nhu Pulse Ekko 100 va Ramac/GPR cho
phép chung ta xac dinh duoc van tdc
truyén song rada (song dat) trén moi
truong khao sat 1a dat, 1a d4 hodc 1a vat
liéu hdn hop bang cach st dung kiéu do
diém sau chung véi cac anten thao roi
c6 tan s6 x4c dinh 1a 50, 100, 200 va 400
MHz cho 16p céu tao gan mit dat. D6i
véi cac 16p ¢ dudi sau ta st dung gian
dd song rada thu duoc bang kiéu do
diém sau chung dé tinh van tdc truyén
song cho timg 16p biang phan mém
WinEkkopro hodac GroundVision.

Két qua nghién ctru bang Georadar
trén cdc md hinh khac nhau nhu: moé
hinh mot vat thé hay mé hinh gdm nhiéu
vat thé déu cho ra cac mit cit rada thé
hién nhiing di thudng cua timg vat thé
lién quan dén vi tri, kich thudc cia
chung ¢ bén dudi mat dat. Qua d6 ching
ta c6 thé xay dung cac mit cat cdu truc
dia chét c6 do chinh x4c cao va do phan
gidi lon trong cong tac khao sat do vé
ban do dia chat.
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