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Trong nhiing ndm gan day, cong nghé rada=xuyén dat da du’(jc al Jung rong rai trong
to hop cac phuong phap dia vat Iy nghién ciiu dia chat cong trinh: Viéc tién hanh khao
sat truc tiép trén viing quan dao Trudng.Sa la mot trong nhiing thir nghiém can thiét
nham khang dinh vu thé ctia phugag phap nay.Ti cac két-qua thu duge, nhém tac gia
da tién hanh x& ly, phan tich va dua ra mot s6 nhan dinh budc dau vé nén mong tang
ndng trén cac dao da khao sat. Uu thé ctua phuong phap, kha nang ing dung trén ving
quan dao Trudng Sa da dugc khdng dinh va can tiép tuc ap dung trong twong lai.

APDLYING
TECHNIQUE OF GEO-
DENETRATING RADAR
IN RESEARCHING

SHALLOW
GEOLOGICAL
STRUCTURE IN AREAS
OF TRUONG &A ISLANDS

Summary

Among the complex of the
geophysic methods, technique
of geo-penetrating radar has
been widely applied in geo-
engineering study in recent
years. the advantage of this
methode has been proved
during the direct investigation in
Truong Sa islands. the gathered
information has been processed
and analyzed to give out the
primary conclusions about the
shallow geological structure of
the investigated islands. the
proved advantage and capacity
of the method while applied in
truongsa islands leads to its
necessary use in the future.
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Mo dau

Rada xuyén dat 1a mét phuong phép ting dung cac nguyén ly cla song
dién tu & dai tan 1-1.000 MHz dé nghién ctu cAu tric dia chat, cac ranh gidi
va cac déi pha huy gan tdng mat. Trong nhiing nam gan day, cong nghé rada
xuyén dat da dugc hoan chinh va ap dung manh mé trong nhiing linh viyc nhu:
xay dung, khéo ¢, dia chat cong trinh véi muc dich la phat hién cac bat dong
nhét, niit né, cac ranh gidi dia chat, tim kiém khoéng san, danh gia do én dinh
nén méng cla cac cdng trinh xay dung, cac cong trinh thuy Igi.

Viéc s dung phudong phap nay trén mot s6 ddo thudc ving quan dao
Trudng Sa, danh gia do bén viing clia nén mong mot sd dao va ven dao bang
phuong phap khao sat truc ti€p trén thiét bj rada xuyén dat SIR-3000 lan dau
tién dugc Vién Dia chat va Dia vat ly bién thi nghiém va ap dung. Cong tac
xU ly va phan tich tai liéu trén cac phan mém chuyén dung cho phép dua ra
mot s6 nhan dinh vé cau tric dia chat tang néng va gidi phap chdng xoi 18,
boi tu trong khu vuc. Khu vic da tién hanh khao sat l1a bé mat cac dao: Sinh
Ton, Song TG Tay, Nam Yét, San Ca, véi muc dich nghién ctu c4u tric tang
néng 1+35 m.

Co so Iy thuyét
Phép Idp don - diéu kién héi tu va danh gia sai s6 phuong trinh f(x) = 0 (*)
Xét phuang trinh: x = @(x) (1)
VGi ¢(x) 1a ham lién tuc trong khoang can xét. Tt mét gia tri x© nao dé goi
la gia tri 1dp dau tién ta lap day x™, x@, x, theo céng thic:
X6 = o (x9) (k=0,1.) (2)

Néu x™ — & (n — + ) thi theo tinh chat qua gidi han cta ham lién tyc ta
ludn co:

€ = limx" = limp(x"™") = (p|:11mx(” D= (E) (3)

n—>+00 n—>+00 n—>+0oo
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TU d6 ta cé: & la mot nghiém clia phuaong trinh (1) hay
chinh la nghiém ctia phuong trinh (*). Vay néu day (2) hoi
tu thi véi n dd 16n ta c6 thé I8y x™ |a mét gia tri gan dung
cda nghiém &.

Piéu kién hoi tu cta day lap:

N&u: 1) | ¢ (x)| <k <1khix e (a;b)

2) x©O x, xM e (a; b)
Thi: 3) Day lap (2) hoi tu vé nghiém clia phuadng trinh

(")
4) & la nghiém duy nhat ctia phuang trinh (*) trén
(a; b).

Ti diéu kién hoi tu 1) cho thay: chudi (3) hoi tu tuyét
déi nhu mot cdp s6 nhan cong boi = k < 1, nghia 1a x
ti€n dén & nao do khin — +eo . TU (3) = & 1a mot nghiém
cla phuong trinh (*).

Can chu y rang:

1. N&u ¢' (x) > 0 thi (x**" - &) cung dau vai (x¥ - £), tiic
la day x® tién dén & tu mot phia. Trong trudng hgp nay
chican x© e (a; b) 1a vV x", x@, .. déu thudc (a; b).

2. Néu ¢' (x) <0 thi (x®" - £) khac dau vai (x®©- &), tic
la day x* —E tu hai phia (dao dong quanh diém &). Trong
trudng hop nay néu x© e (a; b) thi x van c6 thé khong
thudc (a; b). Nhung chi can x©, xV e (a; b) la V x@, x®,..
déu thudc (a; b).

Danh gia sai sé cua nghiém lap

N&u Idy x lam gia trj gan dung cla & thi sai s6 | -
x| c6 thé danh gia theo du thd n ctia chudi (3):

|§-x(”>|= | 2004 2024 | <k [20] (1+kekee.) = |20 2

k
hay |&-x®] < [xo - xon | =
1-k
Song dién tu ung dung trong rada
Tu hé phudng trinh Maxwell va phudng trinh séng
thuan nhat:

_ B =
V2H.¢ 0°H =0;V2E_w8 E _,

& &
Ta c6 phuong trinh sau:
S°FE SE
VZE-pue —uo — =0 (4.1)
o ot

Pay khong phai la phuong trinh séng nhung né biéu
thi cach truyén ctia séng dién tli, s6 hang thi ba ctia n6
lién quan t6i hé s6 tat dan. S6 hang thi hai biéu thi mot
séng tat dan véi van toc:

V=

(4.2)

1
o

NGHIEN CUU - TRRO PO

Khi xét bai toan v6i mot séng truyén diéu hoa theo
phudng cla truc Z véi bidu thic: E (x,t) = E (z) e™. Tinh
dao ham bac nhét va bac hai, thé vao (4.1) ta ¢é phuadng
trinh:

VCE+?ueE+jouc E=0 (4.3)

Phuang trinh nay cho thdy, & dai tan cao w’ > o,
nghia la s6 hang th hai vugt troi; & dai tan thap wo > w’e
nghia la s6 hang tha 3 vugt troi. Vi thé, dai tan so gidi han
nay dudc st dung trong rada xuyén dat véi ban chat cla
séng. Trong thuc t€ viéc han ché, vé gidi han cla dai tan
s6 nay l1a do sy thay déi tuy nhién cla luong nudc trong
moéi trudng.

Sau nhiéu phép bién déi toan hoc phuic tap ta ¢ phudng
trinh séng dién tu cho trudng hgp séng diéu hoa:

E = Eo grilot-K2)

hay E = E el®-22 gtz

Trong do: k = (a+jb); a = w?ue; b = wuo; k goi 1a sb
song; a, b 1a hé sé pha va hé s6 tat dan.

Néu sl dung van téc anh sang ¢ = L. 2,99 .108 m/s,
\(er““r
ngudi ta thu dugc cong thuc tinh van toc pha: v =
srlvl'r
€

1 2
budc songh= —— ;do sau l6p math= — [—

PJen c\u

Tu ly thuyét va ting dung cla rada xuyén dat, ngudi ta lap
mot bang céc dai lugng sdng dién tu trong GPR sau day:

Sy truyén séng
dién ti

Su truyén séng dién tii trong méi Y nghia

trudng c6 do dan thap

® c
v=— V= i, = 1. Van toc song chi phu thudc ¢,
a VEM, B ) gene o
on 1 o e
h=— A= — Budc séng phu thuéc vao van toc
a fqen
1 2 e TSRV,
h=— h=—_ [— D0 sau I6p mat giam khi do dan tang
b olu

B =20b.Ige Hé s6 tat dan khong phu thudc tan s6

D¢ dan dién cia méi truong dia chat

Mdt méi trudng dia chat ¢ dudc 1a hén hgp cla cac
thanh phan dat da, nudc va khaong khi. Tuy thudc mic do
ngam nudc va khong khi & trong céc 16 héng, céc I6p dat
da trong mai trudng dia chat ma anh hudng nhiéu hay it
t6i tinh chat dién cla mai trudng. Noi chung khé cé thé
xac dinh chinh xac do dan dién cla mai trusng dia chét.

Tapchi KHOA HOC
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TU thuc nghiém Archie dua ra cong thic tinh do dan sau
day:
c=a.y"s"o, +0,

Trong do ¢ la dé rbng cla dat da; o, do dan nudc;
o, do dan Idp bé mat; S: ty 18 16 hong véi 1 ngam nudc;
a: hang s6 c6 gia tri tu 0,4+2,0; m: hang s c6 gia tri tu
1,3+2,5; n: hang sd c6 gia tri bang 2,0.

Do dan cla mai trudng 1a mét yéu t6 quan trong trong
viéc xac dinh cdu tric dia chat va dugc ting dung trong
cong nghé GPR. Tu thuc nghlem ngUdI ta da xac dinh
dugc tinh chéat dién va van toc truyén song sau day: rat
kho6 phan biét do tham dién cla cat kho va cat udt, phién
sét va dat boi. Van tdc truyén séng clia mudi kho va granit
bang nhau. Do suy giam séng cla phién sét va dat boi, da
granit va mudi kho cling bang nhau. Nhu vay, viéc khao
sét nhiéu dai lugng vat Iy cho khu vyc khao sat méi c thé
dan dén nghiém cla bai toan.

Thuat toan va chuong trinh xa ly tin hiéu rada

e Khuyéch dai tin hiéu: khi phan tich tin hiéu rada, diéu
t6i quan trong la xac dinh hé so khuyéch dai hgp Iy, vi tin
hiéu rada khi truyén trong méi trudng dia chét bi suy giam
rdt nhanh, nhanh hon séng ¢a hoc nhiéu lan. Céac tin hiéu
trd lai dau thu ti dudi sau 1a rat nhd, vi vay dé cé mot buic
tranh tin hiéu cé thé phan tich dugc can &p dung phuang
phap khuyéch dai tin hiéu theo do sau.

Do suy giam tin hiéu theo do sau dugc tinh theo cong
thuc:

A(z) = A, exp (-20z)/2z

Do suy gidm bién do theo thdi gian tinh theo cong
thic:

A(t) = A, exp (-avt)/vt

Trong do: o la do suy giam; h 1a do sau; v 1a van téc
s6ng; t la thai gian séng di va vé.

Pé tranh trudng hgp khuyé&ch dai c& nhiéu, ching toi
ti€n hanh khuyéch dai tiing ving. C6 3 kiéu khuyéch da
da dugc ting dung: khuyé&ch dai tuyén tinh, khuyéch dai ty
dong, khuyéch dai theo ham mdi. Trong do, khuyéch dai ty
dong dung cho tuing dusng quét, khuyé&ch dai tuyén tinh va
khuyé&ch dai kiéu ham mii c6 thé cho tiing diém. Ba kiéu
khuyéch dai nay dugc ap dung linh hoat cho céc viing cé
cau truc dia chat khac nhau.

* X&y dung ham van téc hang s6 dién méi e va tinh
nghiém bang phucong phép lap: cac chuang trinh x{ Iy tai
liéu rada déu khong cho phép ngudi st dung biét dugc gia
tri van téc mot cach chinh xac trong méi trudng dé ti dé cé
thé minh giai chinh xac va toan dién hon két qua thu duac.
Ching t6i da tim hiéu thuat toan va thuc hién céc phép
bién déi sau day:
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TUu cbng thuc:
A(t) = A, . e/t
Bién déi tuang duong:

A et
V = — *k
4 o(v) (")

Ham s6 ¢6 dang khong tuyén tinh:

X = @(x)

Viéc giai (**) tim nghiém V dugc thyc hién theo phuong
phap I4p. Chuong trinh tinh da dugc 1ap va cho két qua tinh
toan kha tot.

Két qua xik Iy va phan tich

Céc lat cat Georada khao sat truc ti€p trén 3 dao thudc
viing quan dao Trudng Sa la: Song T Tay, Nam Yét, Son
Ca. Ba dao nay déu nam & ria tay bac khu viyc quén dao
va phan b tii toa do ¢ = 8°30’; A = 111°30’ dén ¢ = 10°30’;
A =114°,

Dao Song T T4y: tai day da tién hanh do 5 tuyén. Dua
theo céc cot dia tang 16 khoan LKSTT1, LKSTT2 trén dao
Song T Tay c6 thé thay trong trdm tich dé ti clia dao nay
cdc tram tich Holocen va Pleistocen mudn dugc phan dinh
kha rd rang:

- Tram tich Holocen c6 bé day tu 6+7,5 m va thanh
phan thach hoc bao gdm chl yéu la san hé dang canh (bé
day 0+3 m), san ho vun dang dai, cat két, bot két voi, nén
I&n vun sinh vat cdu tao khéi (bé day 0,7+4 m).

- Tram tich Pleistocen mudn c6 bé day tii 11,8+44 m va
dugc phan chia thanh 2 nhip tram tich:

+ Nhip thii nhéat chia thanh 3 I6p: 16p 1 ¢6 bé day 12,5
m, gom san ho gbc dang toa tia, vach xuong aragorit. Lép
thii 2 day 4,0 m, gém: san ho géc cau tao dang t6 ong,
khung xudng canxit vi hat. Lép thi 3 day 3,3 m, gém san
ho vun dang gia san két, nhiéu hat mai tron tét.

+ Nhip thd hai chia thanh 4 I6p: I6p 1 ¢ bé day 2 m,
gdm san hd goc cling, x6p giau tao luc xanh, canxit vi hat.
Ldp thi 2 day 14,7 m thanh phan thach hoc gdom san ho
g6c, khung xucng c&u tao t6 ong. L6p thii 3 day 2 m, gém
san ho gdc cling, xp cdu tao dang khdi, nén canxit vi hat.
L6p thir 4 day 6,1 m, gém tram tich vun san ho, kién tric
gia Psefit, cudi két, san két san hd do rong 2%.

Dao Nam Yét: ti két qua khao sat ctia 5 tuyén, ching
t6i déu c6 mot nhan xét chung la trudng song & day rat
phéng 1ang, céc tAng dat da phan I6p song song. Do sau
mét séng phé bién 13+14 m. Theo k&t qué phan tich cho
thay, tram tich dé tu trén toan ving dao kha déng nhat va
chl yéu |a cac vat liéu tram tich cacbonat tram tich vun
(e = 6) ndm G d6 sau 1+8 m, cac da voi két tinh (e = 7)
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Lat cat rada xuyén dét trén dao Son Ca

cac do sau I6n han. Nén cla dao ti do sau >13 m la cac
vat liéu kha ran chac.

Do San Ca: trén dao Son Ca c6 2 tuyén rada dai 400
m. Hai tuyén doc do theo chiéu dai clia ddo huéng dong
- tay. Mac du dao c6 dién tich nho, nhung theo tin hiéu do
rada cho thdy, & cac do sau 1,5+16 m cdu truc dia chat
rat phtic tap. Hai dau déng va tay cta dao phat hién cac
c&u tric réng kich thudc 5+7 m, phan trung tam thé hién
ro cac ranh gidi nang, tao 1én cac vom nho kich tnudc
ngang 7+15 m va dinh vom & cac do sau tii 2+4 m. O tat
ca cac I6p tach ra bdi cac dudng dong pha déu cho thay
cAu trdc trudng song phc tap, rdi loan va bién do thay
déi lién tyc. Budng mat séng ndm kha sau (13+15,5 m).
Chac chan do tram tich tudi Holocen va Pleistocen c& két
nén bé mat dao cé do réng 16n va bao hoa nudc bién &
do sau 13+15,5 m. Phan trung tdm d&o tram tich 6n dinh
trén nén san hd c6 dd gan két kha.

Kétluan

- Tin hiéu rada trén cac dao khao sat khong xuyén
sau dugc qua 16 m, phan I6n tin hiéu bi yéu & cac do sau
13-15 m. D4 phan chia dugc cac tang c4u tric trong tram
tich dé ti va thay dugc mai lién hé gitia tin hiéu song Véi
céc tram tich c6 do réng I16n.

- K&t qua minh giai cho thdy, nén méng dao Nam Y&t
& dd sau 15-16 m la cac dat da lién két kha ran chac.
Phan trung tdm dao San Ca ciing ¢é nén mong la san ho
lién k&t kha & do sau 13-15 m.

- Trén tat c& cac dao, ranh gidi mat séng 6 do sau
tl 12,5-16 m phan anh mic d6 bao hoa nudc bién, hau
hét séng rada déu bi triét tiéu. C6 thé thay hiéu qua cla
phudng phap rada xuyén dat trén khu vuc quan dao
Trudng Sa chi phat huy t6t & cac do sdu nho hon 13 m =

Tapchi KHOAHQC

S617nam 2013 06N G NGHE VIET NAM



