HIEU QUA SU DUNG TRAM PO PIA CHAN NONG
PHAN GIAI CAO PE KHAO SAT VUNG BIEN NUOC NONG

NGUYEN DBINH NGUYEN, PHAM NGUYEN HA VU, PHAN THANH TUNG
Truong Pgi hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha Ngi, Nguyé~n Trai, Ha Noi

Tom tit: Phwong phap dia chan néng phan gidi cao thirong dwoc sir dung dé nghién ciru
nghién cuu cau truc dia chat tang néng ¢ vung bién c6 d¢ sau dén vai tram mét. Poi twong
nghién ciku ciia dia chat tang nong chii yéu la cdc thanh tao dia chdt nam ¢ phan trén ciing
ctia mdt cdt dia chdt, nam & dé sdu khoang mot vai tram mét tro lai dudi day bién dé phuc
vu tim kiém khodng sdn, dia chdt cong trinh, ... Hé thong dia chan néng phdn gidi cao phat
séng va ghi lién tuc song phdn xa ddi tan sé cao khodng tie vai tram dén vai nghin Hz, dat
do phan giai ngang 3-5 mva do phdn giai dung 0,5-1 m.

|. GIOI THIEU TRAM PO DBIA CHAN NONG PHAN GIAI CAO

Hé thong thiét bi khao sat dia ghén ndng phan giai cao GeoResources hién ¢6 ¢ Truong Dai hoc
Khoa hoc Ty nhién (Pai hoc Qudc gia Ha Noi) bao gom:

- Ngudn phat xung cao cao ap 1000J;
- Nguon phat dao dong Sparker;
- Nguén phat dao dong Boomer;
- Hé thong cap nbi Ngudn phat xung cao ap va Nguon phat dao dong;
- Dai dau thu (Streamer) Geo-Sense;
- Heé thdng diéu khién phat song dia chan va thu sb liéu dia chdn Minitrace (c6 phan
mém di kem);
- Hé théng be, phao;
- May no phat dién xoay chiéu 220V;
- Hé thdng toi kéo tha cap;
- Céc loai dung cu va thiét bi di kém dé 1ip dat nhu may dinh vi dan duong GPS...
Il. KHAI QUAT VE BIA CHAN PHAN XA NONG PHAN GIAI CAO
Hg thong khao sat dia chan ndng phén giai cao trén bién duoc lap dat trén tau khao sat bao gom
mot nguon phat dao dong am (thuong duoc bo tri chim trong nudc) va dau thu hydrophon de thu
tin hi¢u duoc nguon phat dao dong phat ra sau khi phan xa tai ranh gioi am hoc, mét may ghi do
hoa dé chuyén doi nhiing tin hiéu ghi dugc thanh mat cat hoac bang ghi giay lién tuc. Bang ghi
nay thé hién mat cat lién tuc cac thanh tao bén dudi day bién khi tau chuyén dong trén mat nudc
(Hinh 1).



Mat cit dia chan thu dugc bing cach dua vao tinh toan khoang thoi gian tir lac phat tin higu am
hoc dén khintin hi¢u do quay tro lai dén dau thu, sau khi phan xa trén mot ranh gi¢i &m hoc ¢ ngay
dudi day bién (Hinh 2).

Trong dia chén nong phan giai cao, dé phat song nguoi ta sir dung 2 loai ngudn phat: nguén
phong tia Itra dién - Sparker va nguon rung - Boomer. Ngudn Sparker tao ra cac Xung ap suit nho
phong dong dién manh truc tiép vao moi trudng dan dién (nuéc man), co cong sut 16n, dat toi
hang chuc kJ, song cac dao dong do ngudn nay phat ra nam & dai tan thép, tir 500-600 dén khoang
1000 Hz. Ngudn Boomer thi tao ra cac dao dong nhd su rung dong ciia cac mang kim loai dudi
tac dung cua luc dién tir, 6 cong sut [phat nho, khong vuot qua 1 kJ, song cac dao dong do ngudn
phat ra ¢ tan sb cao hon so v6i ngudn Sparker va nam trong dai tan tr mot vai tram dén 5000-
6000 Hz. Cong suit va dai tan s cta cac nguon phat song anh huong quyét dinh den do séu nghién
ctru va do phan giai cta cac khao sat dia chan (Hinh 6). Cac ngudn phat c6 cong suat 16n va tan sb
thap ¢6 d6 sau khao sat 1on nhung d6 phén giai thap. Nguoc lai, cac nguon phét c6 céc xung song
tan s6 cao co kha nang nghién ciru chi tiét 1at cat dia chat do c6 do phan giai cao [4].
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Hinh 1. Cdc thanh phan co ban cia hé thong dia chan phdn xa lién tuc.

Hinh 2. M6 hinh tia séng truyén trong hé thong dia chan phan xa lién tuc.

Trong qua trinh thu thap sb liéu, ngudn phat va dau thu phai duoc bé tri sao cho khong chiu anh
hudng cua song do chan vit va do tau ré song tao ra, nham han ché ti da nhidu do hoat dong cua
tau. DI véi ngudn Sparker, cac dién cuc bi an mon do danh tia lta dién anh huéng dén tinh chat
ctia Xung séng duoc tao ra nén dé dam bao tinh 6n dinh, dong nhat cia cac xung séng can phai
theo dai va cat got cac dau phat tia lira dién dinh ky. Nguon Sparker hién c¢6 & Truong Pai hoc
Khoa hoc Tu nhién (Pai hoc Qubc gia Ha Noi) st dung dién cuc 4m dé phat tia lira dién lam giam
tdc d6 hao mon cua dién cuc va nang cao duoc thoi gian sir dung cua thiét bj.



Trong khao sat dia chan ndng phan giai cao, khoang cach thu no phai nho va chicu dai dai dau
thu ngan. Thong thuong, dai dau thu thuy phon dugc s dung co d6 dai khoang 4-10 m véi 8-16
phan tir dugc noi v&i nhau dé tao tin hiéu dau ra don kénh.

S0 ligu dia chan nong phan giai cao thu duoc can phai duoc xu Iy dé tao dwa ra két qua mit cat
dia chan cudi cung. Cac phuong phap xur Iy thuong duoc ép dung trong dia chan néng phan giai
cao la loc dai tan sb qua (band pass filter), khuéch dai (gain), loc song (swell filter) va chin tiéng
(muting). Loc dai tan $0 qua dugcC sir dung dé lam suy giam hay loai bo cac tin hiéu am hoc khong
mong mudn, dai tin sb qua la dai tan sé duoc b loc cho phép di qua. Dai tan s6 qua duoc gidi han
trén va dudi bai hai mac ngudng: gisi han dudi cho phép cat bo cac tan sé thap nho hon ngudng
va giéi han trén cho phép cat bo cac tan sb cao hon ngudng (Hinh 3). Khuéch dai duoc sir dung dé
ting cudng d6 manh cua tin hiéu, cé thé khuéch dai bang mot hiang sé nhét dinh hay khuéch dai
theo thoi gian quét (Hinh 4). Loc song dung dé hiéu chinh dia hinh day do anh huong cua nhiéu
do song bién gay ra (Hinh 5). Muting dung dé cat bo cac tin hiéu khdng can thiét tir day bién tro
Ién (Hinh 5). Cac phuong phap xir ly s6 lidu déu c6 trong cac modul cua phan mém Geo-trace di
kém thiét bi cua hang Geo Resources.
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Hinh 3. Chite nang nay cho phép loc Hinh 4. Chitr ndmg Gain cho phép Ichuéch dai
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Hinh 5. Swell filter va Mutmg la hai chirc nang song hanh. Swell filter hiéu Chlnh
sai s6 dia hinh do nhiéu cia séng bién, Muting loai bé tin hiéu bén trén
day bién dé tang chat lwong hinh anh.

Dia chan phan xa ndng phan giai cao duoc st dung dé khao sat mat cat dia chan nam sat day
bién, tir mot vai mét dén vai tram mét. Pé chuyén doi két qua luan giai tir mat cat dia chan sang
mit cat dia chat, can str dung van toc séng am lan truyén trong méi truong nude bién va trong tram
tich dé chuyén ddi tir thoi gian sang d sau. Van tdc song am trong méi truong nudc bién thay doi
tir 1460 dén 1560 m/s, phu thudc vao nhiét @6 méi truong xung quanh, do man va ap suat (do sau).
Trong luan giai mat cat dia chan, van téc séng am trong moi truong nude bién thudng duoc sir
dung 1a 1500 m/s, trir khi c6 gia tri khac chinh xac hon. Van toc séng 4m trong méi trudng tram
tich tang khi d6 rdng giam va kich thudc hat ting. Cat bot va ban c6 do rdng cao thi co van tbc
truyén song thay doi tir 1460 dén 1600 m/s. Cat hat thd tudi Dé tir ¢ do rdng thap co thé co van
tc dat tgi 1800 m/s. O Viét Nam, toc do truyén song &m trong tram tich Bé tir thuong st dung gia
tri 1700 m/s.

Trong ludn giai mat cat dia chan noi chung, mat cat dia chian ndng phan giai cao noi riéng,
ngudi ta s dung dic trung truong séng va cac ranh gigi bat chinh hop dé phan tich mat cét dia
chan dya trén mo hinh dia tang phan tap, goi la phuong phép dia chan - dia tang. Trén co s¢ do,
dira vao mat cat dia chan, ta c6 thé phan tich dugc cac ranh gidi dia Chat du doan dugc thanh phan
thach hoc, cac dic diém dia mao nhu dau hiéu long séng co, cac cu trac phat trlen Ctra song,..
va khdi phuc lai duoc lich sir phat trién dia chat cua khu vuc ¢ giai doan mat cét dia chan co the
VGi ti. Trén mit cét dia chén phan xa nong phan giai cao, nguoi ta co thé phén chia dugc cac 16p
dat da c6 chiéu day 1-2 m nam trong lat cat, phat hién duogc cac dut gay kién tao c6 bién do dich

chuyén tir I m trd 1én va c6 thé nghién ctru dugc cac d6i udn nép co chiéu dai 20-25 m va bién do
2-4 m.

lIl. HIEU QUA AP DUNG DBIA CHAN PHAN XA NONG PHAN GIAI CAO TREN BIEN

Phuong phap dia chdn néng phan giai cao da duoc ap dung rong rii trén vang bién ciia nhiéu
nudc trén thé gidi nhu: Anh, Phap, Ha Lan, Trung Quoc, Pai Loan, Han Quoc.,... tir nhitng thap
nién cuoi cua the ky XX, dé nghién ctru dia chan tang ndng cling nhu nghién ctru diéu kién dia
chat cong trinh ¢ cac khu vuc bién ven bo, khu vuc cira song. Dudi day 1a mot so két qua khao sat



ctia cac h¢ thong dia chan nong phén giai cao cua hang Geo-Resources (Ha Lan) trén mot sb khu
vuc trén the giai (Hinh 6, 7, 8).

Hinh 6 cho théy d6 phan giai khac nhau caa hai nguon phat Airgun va Sparker khao sat trong
cung khu vuc ¢ Bo Pao Nha (tuy khong cang trén mot tuyén khao sat). Trén mit cit, ta c6 thé
quan sat thay mat cat phia dudi do bang nguodn Sparker cho d¢ phan giai cao hon so v6i do bang
ngudn Airgun, vi ngUOn Sparker tao ra xung song co tan s6 cao hon ngudn Airgun. Hai mat cat
duoc xt Iy loc tan sé qua khuéch dai va muting. Nguén phat duoc sir dung la nguén phat Geo-
Spark 10 kJ phat ¢ cong suat 8 kJ, chu ky phat song 3 s, thoi gian quét dir liéu 2000 ms.

Hinh 7 1a mit cat dia chan néng phan giai cao cho phép nhin thy r5 cac tap tram tich hat min
phu trén cac tram tich hat tho hon niam duéi do dao khoét long sdng, va dic biét la co thé quan sat
cau trac lap day kénh cua tram tich mét cach rd nét ¢ do sau nudc 15-20 m. Mit cat duoc thuc
hién bang ngudn phat Sparker Geo-Spark 200 vé&i cong suat 300 J, chu ky phat dao dong 1,25 s,
thoi gian ghi dir liéu 200 ms.

Tt nhitng ndm 90 cua thé ky XX dén nay, phuong phap dia chan ‘phan xa néng phén giai cao
da duoc dua vao ap dung dé khao sat mat cat dia chat nam sat day bién doc déi bién néng ven bo
va khu vuc ngdp nudc quanh cac dao thudc quan dao Trudng Sa ciia Viét Nam. Cac dé tai nghién
ctru khoa hoc cua cac GS. Tran Nghi, Pham Néang Vi, Bui Cong Qué, Mai Thanh Tan va TS. Tang
Mudi da st dung tram do dia chan nong phan giai cao va dat duoc nhiéu két qua. Dac biét, cac dé
an san xuét cia Trung tim Dia chat va Khoang san Bién trong gan 20 nam (tir nim 1991 dén nay)
da khao sat hang nghin km tuyén dia chan néng phan giai cao trén thém luc dia Viét Nam & cac ty
18 khac nhau (1:100.000 va 1:500.000) ciing di dem lai nhitng két qua tét phuc vu cho nghién ctu
tram tich D¢ tar nam sat day bien.
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Hinh 6. Mdt cat dia chan ndng phan gidi cao do tai Bé Bao Nha, 2003,
cua hang Geo-Resources.
a. Nguon phdt Airgun Sleeve gun 10 in®, da kénh, dg sdu nwéc 360-550 m;
b. Nguon phdt Sparker Geo-Spark, 800 cap cuc, don kénh, dg sdu nuwéc 1050-1250 m.
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Hinh 7. Mt cdt dia chan néng phan gidi cao do tai Naples, Italia
cua hang Geo-Resources.
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Hinh 8. Mdt cdt dia chdn ndng phan gidi cao do tai Ha Lan
cua hang Geo-Resources.



Hinh 9. MGt cdt dia chan néng phén gidi cao tuyén 53 ving bién Tay Nam [1].

Trén mit cit ndy, quan sat dugc cac long song co. Céc tap tram tich bién 1a sét bot, ddc trung
béi trudng song song song va ddng nhit. Tap trim tich hat min (bdt, sét) & ddy phan 4nh ning
lwong mdi trudng thap xuat hién trong giai doan bién tién: bai bdi song (ddng bang bdi tich), bai
bdi chau thd, viing vinh, bién néng, v.v..
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Hinh 10. Mt cat dia chdn néng phén gidi cao tuyén 13 viing bién Tay Nam [1].

O day, ta thiy duoc cac thé hé 10ng song cd chuyén dich tir phai sang trai qua cac thoi ky khac
nhau. Dau hiéu 10ng song c6 va lach tridu phat trién trong phan dudi ctia mot chu ky twong tng
v6i thoi ky bién 1ui luc dia mo rong hoat dong clia song thing thé. Trong mit cat dia chan thiy rd
phan 16p xién long song.



Hinh 11. Mat cdt dia chan néng phdn gidi cao tuyén viing bién Tay Nam (Nam Du) [1].

Trén mat cét nay thiy 15 cac chu ky tram tich va 1ong song c¢d tuong g voi 4 pha bién i va
4 pha bién tién. Céc tap tram tich bién (sét,  bot) duge dédc trung boi trudng song dong nhit, song

song dong hudng, phan xa trung binh. Chiéu day cta mdi tap tram tich trén dao dong trong giGi
han tir 20 dén 25 m.
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Hinh 12. MGt cdt dia chdn néng phan gidi cao cira séng Cam, Hai Phong, 4/2009.

Trén mat cat doc theo long Song Cam, quan sat dugc chu yéu cac tap tram tich set, bot, dac
trung boi truong song ddng nhét, phan xa yéu hodc phan 16p mong nam ngang, nim xen ké voi
cac tap tram tich cat, bot long sdng lap day cac triing dao khoét long song. Chiéu day ctiia mdi tap



trAm tich trén dao dong trong gidi han tir 10 dén 30 m. Mit cét duoc st dung nguon phat Geo-
Spark 200, céng suat 500 J.
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Hinh 14. Mt cat dia cﬁai'n - dia chat tuyén S5-S6 tay nam
cira Cung Hau va cwa Tra Vinh, 2007.

Mit cét dja chat doc tuyén S5-S6 nam & tdy nam ctra Cung Hau trén dia phan tinh Tra Vinh ¢
chiéu dai khoang 10 km & d6 sau day bién khoang 23 m. Mat cat dia chat doc tuyén nay gdm cac
tap:

- Tdp A: c6 truong song phan 16p nam ngang lién quan dén cac thanh tao aluvi cia dong bing
delta dudi nudce. Tap nay cé chiéu day khoang 5 m.

- Tdp B: dugc déc trung boi trudng song xién, d6i chd ¢ cac bé mit phan xa ubn cong dic
trung cho cdu tao ctra song chau thd mat trudc (front delta). Tap nay chu yeu la cac thanh tao hat
thd, cat bot, tuy nhién khong loai trir & mot s6 noi ¢ cac thanh tao min hon, sét bot nam & ria doi
chau th6é mit trudc.

Nam 16t tap B 13 tap C c6 truong song phan 16p ndm ngang kha 6n dinh va duge xép vao tap
tién chau tho (prodelta). Chiéu day cua tap nay dao dong tir 3 dén 5 m.

Nam dudi tap C 1a tap D 1ap day cac thung ling bao mon.

Cac mit cat dia chan thu thap dugc & trén cho thay |4, trén cac mat cat dia chan ndng phan giai
cao do ¢ Viét Nam bang cac thiét bi hi¢n cé déu c6 kha nang xac dinh ranh gidi cac tap dia chat



trong Dé tir, cho phép du doan duoc thanh phan thach hoc va cac chu ky phat trién tram tich ¢ khu
vuc bién Viét Nam, do sau nghién ciru c6 thé dat t6i 300-400 m, d6 phan giai ding co thé dat toi
vai mét. Tuy nhién, chat lrong cua tai liéu so vaéi tai liéu cia nudc ngoai chua cao, dd phan giai
dé xac dinh ciu trac bén trong cac tap trim tich con thap, chua xac dinh dwoc rd ciu trac dé ap
dung phuong phap dia chan - dia tang mot cach ¢ hiéu qua cao hon, dua ra cac du doan vé dic
trung tram tich chinh xac hon.

KET LUAN

1. Phuong phap dia chin ndéng phan giai cao cho phép nghién ctu mit cat dja chat ting nong,
duoc ap dung ¢ giai doan dau trong nghién ctru dia chét, phuc vu viéc khao sat va tim kiém céc
mo khoang san, nghién ctru trAm tich, cac hoat dong kién tao tré va hién dai, cung cép s6 liéu cho
cac du an cong trinh bo bién va ngoai khoi, nhu xay dung cang bién, xay lap gian khoan, nao vét
1ong song, lap dit duong dng, ...

2. Phuong phap dia chan néng phan giai cao c6 thé gitp phan chia mit cit dia chat thanh céc
tap tram tich c6 chidu day mot vai chuc mét, hinh thanh trong nhitng moi trudng tram tich khac
nhau, va con c¢6 kha ning gitp phat hién cac 16p mong cé chiéu day mot vai m.

3. Két qua thu nd dja Chan ndng phan giai trong qua trinh do phy thudc vao nhiéu yéu t6 khach
quan, nhu con nguoi, thoi tiét, trang thiét bi trén tau... doi hoi nguoi van hanh thiét bi phai co kinh
nghiém, kién thuc tong hop vé dia chan néng phan giai cao ciing nhu vé mit dia chat, dé cai dat
thong sb va van hanh thiét bi dat hiéu suat cao, thu duoc tai liéu c6 chat luong cao.
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