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1Lién doan Vit Iy Pia chdt, Km9, Nguyén Trai, Thanh Xudn, Ha Noi
2Truong Pai hoc Mo - Dia chat, Pong Ngac, Tir Liém, Ha Noi

Tém tit: Phwong phép dia chan phan xa, dwoc sir dung dé tham do dau khi va khodng
san khac nhw than, muoi kali, v.v...

Tai Viét Nam, phwong phdp dia chan phan xa trong tim kiém - tham do khodng sdn
trong tram tich da dwoc dp dung tir nhitng nam 70 thé ky truée nhung con rat han ché, do
cong nghé may, thiét bi va cong nghé xir Iy chwa dwge hoan thién. Hién nay, Lién doan Vit
ly Dia chat da dwoc trang bi may, thiét bi va cong nghé xuw ly hién dai.

Nhiém vu céng tac dia chan phan xa 2D trong céng tac diéu tra dia chat ciing nhw ddanh
gid tiém nang than ¢ dong bang song Hong doi hoi chiéu sdu nghién ciru hiéu dyng it nhat
2500 m. Véi thiét bi hién cé (tram dia chan sercel XL428, 210 kénh thu) tap thé tac gia da

nghién cveu lira chon dege tham sé thu né dia chan 2D phuc vu tot nhiém vu ddnh gid tiém
ndng tai nguyén than & dong bang séng Hong.

. MO DAU

Phuong phap do dia chdn phan xa, chi yéu sir dung dé tham do dau khi. Tuy vay, tir nhitng nim
1960, trén thé giGi bat dau ap dung vao tim kiém, tham do khoang san khac trong tram tich trén
dat lién, nhu than, mudi kali v.v...

Tai Viét Nam, viéc tng dung phuong phap dia chan phan xa dé tim kiém - tham do khoang san
khac trong tram tich tir nhitng nam 70 thé ky trudc nhung két qua con rat han ché, do cong nghé
ché tao may, thiét bi va cong nghé xu 1y chua dugc hoan thién.

Hién nay, Lién doan Vat 1y Dia chat da duoc trang bi may, thiét bj va cong nghé xir Iy hién dai,
dap tmg dugc nhu cau nghién ctru thuc hién nhiém vu di€u tra, danh gid khoang san khac trén dat
lién.

Muc dich ctia cong tic thaim do dia chdn phan xa 2D trong bai viét nay 1a phuc vu cong tac
nghién ctru dia chét, diéu tra danh gi4 tiém nang tai nguyén than & dong bang séong Hong. Theo
céc tai liéu trudc ddy, chiéu sau phan b cac 10p than trong viing nghién ciru téi trén dudi 2500 m.
Do véy, yéu cau dit ra cho cong tac do dia chan phan xa 2D 1a phai Iya chon hé thu n6 dé dat duoc
chiéu sau nghién ciru dén 2500 m.

Céc tham s6 thu nd dia chin gdom:

- Ngudn phét song dia chan;

- Thiét bi ghi séng dia chan.

Viéc lua chon céac tham sb thu nd dia chén co y nghia quyét dinh dén chat luong tai liéu va kha
nang minh giai tai lidu.



Viéc lya chon tham so0 thu n6 dia chan phai dya trén cac dac diém dia chat, di€u ki¢n dia hinh
V.v... cla vung cong tac.

Céc tham s6 thu nd dia chan dugc lya chon theo céach tién hanh thir nghiém trén vung cong tac,
hodc str dung cac tham s6 thu n6 da ap dung c6 hi¢u qua tot trén cac vung c6 cac dicu kién tuwong
tu.

Dé trién khai phuwong phap dia chan 2D trong nghién ctru cdu trac dia chat va diéu tra, danh gia
tong thé tai nguyén than bé Song Hong, tham so thu no dia chan dugc xac dinh qua viéc do thir
nghiém chinh trén tuyén dicu tra da xac dinh.

Il. LWVA CHON CAC THAM SO THU NO DIA CHAN PHAN XA 2D TRONG DIEU TRA, DANH GIA
THAN DONG BANG SONG HONG

Hé théng thu nd duge lua chon trén co s& thir nghiém, thuc hién ngay trén tuyén do thudc dé
an “Diéu tra, danh gia tong thé tai nguyén than, phan dat lién bé than Song Hong”.

1. Lwa chon nguén phat

Nguodn phat song duoc Iya chon theo céc tiéu chi sau:

- Sinh ra lwong nhiéu it nhat.

- Cuong do ngudn du 16n dé tin hiéu can quan sat yéu nhat van 16n hon phong nhidu vi dia chén.

- D9 phan giai cao.

- Ngudn phat phai gon nhe, hiéu qua kinh té cao.

Tir céc tiéu chi trén, d3 tién hanh nd thir nghiém véi khdi luong thude nd 13 0,5 kg & cac chiéu
sau khac nhau dé chon ra chiéu sau phat song toi vu.

a) Lwa chon chiéu sdu né min:

Thi nghiém nd min khéi lugng 0,5 kg & cc chiéu sau 5, 10, 15, 20, 25 m (Hinh 1) cho thay cac
bang dia chan thu dugc ¢ chiéu sau n6 nhé hon 15 m cac mat phan xa mo nhat, nhic¢u ngau nhién

manh. O chiéu sdu n6 min 20 va 25 m cac mat phan xa da xuat hién rd hon. Su khac biét gitra
chiéu sau nd6 min 20 va 25 m la khong nhiéu. Do vay chiéu sau nd6 min dugc chon 1a 20 m.
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Hinh 1. ,Thl' nghiém kfléi {Lrang thuéce né 0,5 kg chiéu sau 10, 15, 20, 25 m.
b) Lwa chon khoi lwong thuoc no:



Céc thi nghiém thuc hién véi luong thude nd khéc dit ¢ chiéu sdu 20 m (Hinh 2).

Céc thi nghiém cho thay duoc:

- Vé6i 1 va 1,5 kg thude nd, chat lwong tai liéu tot hon han khi nd véi 0,5 kg. Cac mit phan xa
xuat hién nhiéu va rd rang, phong nhicu bi at di dang ke.

O chiéu sau 20 m khéi lugng thude nd 1 kg va 1,5 kg chat luong bang séng khong c6 su khac
biét nhiéu. Mat khac, khoi lugng thuoc no cang 16n thi bién d6 song 16n nhung tan so lai nhd, tan
s0 cang nho thi do phan giai cang thap.

Qua nghién ciru 1y thuyét va tinh todn, két hop cong tac thir nghiém xdc dinh heong thudc né
lkg va chiéu sau n6 20 m la toi wu.
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Hinh 2. Thi nghiém chiéu sdu né 20 m khéi lwong thuéc né: 0,5, 1 va 1,5kg.

lll. LA CHON HE THONG QUAN SAT SONG (HE THONG THU SONG)

1. Cac hé théng quan sat va lwa chon hé théng quan sat

Dé quan sat song phan xa nguoi ta sir dung nhiéu hé thdng quan sat khac nhau (Hinh 3: canh
khong ctra s6 (end on), canh cd cua so (inline offset), gitta chang hodc trung tam (split spread) va
quat (fan shooting)).
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Hinh 3. Cdc hé théng quan sat séng théng dung.

Pho bién nhat la h¢ thong quan sat diém sau chung. Hé théng tién hanh quan sat nhiéu lan cac
mit phan xa va dam bao dé khi mit ranh giéi nam ngang, cac dao dong ghi dugc cung phan xa lap
lai tir nhirg diém nhét dinh caa ranh gigi. Phu thudc vao vj tri twong dbi gitra diém nd va chiang
may, cac hé thong quan sat diém siu chung duoc phan thanh: Hé thdng canh va hé thdng trung
tam.



Hé thdng canh 1a hé théng quan sat diém sau chung ma diém nd dit vé mot phia cua ching may.
Khi diém no dit ngay dau chang may thi h¢ thong quan sat dugc goi 1 hé thong canh khong cira
s6. Trong nhitng trudng hop, khi diém nd dat cach chang may nhitng khoang cach nhat dinh thi hé
thng quan sat duoc goi la hé thdng quan sat canh ¢ cira s6. Khoang cach tir diém nd dén dau
chang may duogc goi la ctra so.

'Hg thong trung tam la hé thdng quan sat diém sau chung co diém né dat ¢ giira chang may. Hé
thong nay ludn 1a hé thong c6 ctra s6 (t61 thiéu bang 1/2 khoang céch gilta cac may thu).

Trong dé 4n “Piéu tra, danh gia téng thé tai nguyén than, phan dt lién bé than Séng Hong” cac
tuyén dia chan duoc thiét ké cat vudng goc voi phuong c4u trac nén lién tyc cit qua cac truc nang,
tryc triing. Néu sir dung hé théng quan sat canh thi rat kho thi cong. Tuy chiéu sdu nghién ciru co
thé dat dugc trén 2500 m nhung s& gip van dé bat loi 1a khoang 1/2 s6 bang diém n6 chung nim
& phia nong cua ranh giGi so voi cap thu. Diéu nay khién cho viéc thu séng phan xa kho khin,
tham chi khong thu dugc song phan xa tai ranh giGi d6. Néu sir dung hé thong quan st trung tim
bang thiét bi hién c6 thi do sau hiéu dung khong dat t6i 2500 m.
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Hinh 4. Vi tri diém phat séng ¢ phan cao cia ranh gidi so véi vi tri quan sat.
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Hinh 6. Bang diém né chung khi ghép 2 tram may.

GHEPNHOM | X(1)
MAY THU
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Hinh 7. Ghép nhém may thu.

Dé khic phuc, di tién hanh quan sat theo hé théng trung tAm thu 1an luot cac canh véi mdi canh
t6i thiéu 180 may thu. Hé thdng quan sat nay cho boi thu téi thiéu 14 60 va véi thiét bj hién co
chiéu dai biéu do thoi khoang thu duoc cua bang diém nd chung 18n t6i 5385 m. N6 vira tin dung
duoc uvu diém cua hé théng quan sat trung tam, hé théng quan sat canh, lai dat dugc chiéu sau
nghién ctru can thiét.



2. Tinh toan khoang cach cam may thu (geophone) trong nhém may thu

Ghép nhom may thu 1a mot dang cua h¢ giao thoa khi duong ghi cua mdt mach khong phai thu
tor mot may thu don 1€ ma tr mot nhoém may thu dat ¢ cac vi tri khac nhau. Viéc cong tin hi¢u tu
cac may thu trong nhom c6 tac dung han ché nhi¢u bang hi¢u trng dinh hudéng va hi¢u trng thong
ké (Hinh 7).

Tuy vao diéu kién cu thé ma c6 cac kiéu ghép nhom may thu khac nhau nhu ghép nhom may
thu theo dién tich, ghép nhom may thu doc theo tuyen d6, ghép nhom may thu vudng goc véi tuyén
do. O dé 4n nay chang t6i ghép may thu doc tuyén do.

Viéc xéac dinh khoang cach cdm geophone giup cho han ché duoc nhifu song mat. Séng mit la
song xuat hién & offset gan diém phat song, n6 cd toc dd nho va bién do 16n nén s€ lam nhoa, che
khuat song c6 ich.

Theo két qua tinh toan, tai vung nghién cuu, nhiéu song mat co tdc d6 v =168 m/s va tan sd f
=7 Hz, tir d6 ta c6 thé xac dinh dugc bude song cua nhicu song mat A =24 m bang cong thure dudi
day.

1=
J

Trong do: A: bude song; v: van toc truyen song; f: tan s6 dao dong

Mit khac, mdi mach ghi ¢6 9 may thu nén khoang cach cim may thu trong nhém bang 3 m va
vi tri may thu thir 5 cam tai coc trén tuyén 1a to61 vu. Vi song hinh sin, phan am va phan duong doi
xtng nhau, cadc may thu cam nhu vay tin hi¢u nhicu s€ tu triét tiéu nhau.

Két qua thyc té do thir nghiém khoang cach cim geophone trong nhom khac nhau dugc thé hién
& Hinh 8. V6i khoang cach 1 m va 2,27 m nhiéu séng mat con t6n tai nhiéu, véi khoang cach giira
cac geophone trong nhom bang 3 m cac loai song mit toc do thap da duoc loai bo dang ké.

Qua nghién civu Iy thuyét va tinh todn, két hop cong tdc thir nghiém nhém tdc gia da dwa ra
dwoc khoang cach cam mady thu toi vu trong nhom la 3 m.
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Hlnh 8. Khoang cach cdam may thu trong nhom.
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Hinh 9. Khoang cach geophone trong nhom = 1 m.

IV. KET QUA LUA CHON HE THONG THU NO BIA CHAN PHAN XA 2D TRONG NGHIEN CUrU CAU
TRUC DPIA CHAT VA PIEU TRA, PANH GIA TONG THE TAI NGUYEN THAN BE THAN SONG HONG

Két qua sau khi thir nghiém duoc tong hop ¢ Bang 1. Cac tham sd nay duogc sir dung dé thu
thap tai lidu dia chan trong nghién ctru cau tric dia chét, diéu tra, danh gia tai nguyén than dong
bang séng Hong.

Céc tham s6 thu nd Iyra chon qua phén tich, tinh toan 1y thuyét va thir nghiém thyc té da duoc
sir dung rét hiéu qua trong dé an “Diéu tra, danh gia tong thé tai nguyén than, phan dat lién bé than
Séng Hong”.

Bang 1. Cac tham sé thu né trong diéu tra, danh gia tai nguyén than déong bang séng Hong

Noi dung Tham s6

- S6 kénh (nhém may thu) 210
- S6 may thu trén nhém 9
- Khoang cach nhém may thu 15m
- Khoang cach may thu 3m
- Khoang cach nguén 45 m (mdt vi tri nd 2 14n, thu 2 canh)
- Boi 60
- Diém gy song giita cap thu

Tham sb ngudn giy séng




- Loai ngudn thudc nd

- Chiéu sau nd 20m

- Trong lugng thude 1kg thudc nd déo chiu nude C4 va kich nd bang kip dién k8.
Tham s6 ghi:

- Thoi gian ghi 4096 ms

- Budc mau hoa 0,5ms

- Pinh dang file SEGD

Tai liéu dia chan phan Xa 2D tién hanh véi tham s6 thu nd da lua chon dugc sir dung rat hiéu
qua trong xac dinh cac yéu té cau trac dja chat dut gy, phan chia dia ting v.v.. . va dac biét phat
hién va xac dinh dugc dinh luong cac thong sd ciia cac tap da chtra than va mot s6 noi thuan loi 1a
cac 16p than nam sau.

V. KET LUAN

Vié¢e lua chon cac tham s6 thu nd cua hé thong quan sat trong dia chan rat quan trong, n6é dugc
lya chon trude tién dua trén doi tugng can khao sat, chiéu sau, moi truong di€u tra, nghién ctru.

Dé Iya chon, bén canh viéc tinh toan 1y thuyét, phan tich cac dleu kién may moc, thiét bi, diéu
kién t6 chure thi cong thi cong tac thir nghiém thuc té ¢6 vai tro rat quan trong.

Két hop cac noi dung cong viée noi trén, dé an “Piéu tra, danh gia tong thé tai nguyén than,
phan dat lién bé than Song Hong” da lua chon c6 co s¢ h¢ thu nd hop 1y, gép phan dam bao chat
lugng va hi€u qua cua cong tac dia chan phan xa 2D cua dé an.
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