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Tén Tich Ai
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Chuong 9
Minh giai cac s6 liéu tir. Ung dung

Hién nay c6 rat nhiéu cac phuong phap minh giai (giai bai toan nguoc) dbi véi cac sb liéu
tur, dong thoi so lugng cac phuong phap d6 khong ngung tang 1én.

Ngudi ta chon céc dau higu dé nhom cac phuong phap d6 lai véi nhau. Cac dau hiéu d6
la:

- Mién do duoc céc sb liéu cia ham thé.

- Tinh phtre tap cua déc trung truong di thuong (Cac di thuong don 1€ hay co6 sy chong
chat céc di thuong).

- Quan hé gitra dac trung xac dinh va dac trung ngau nhién c6 trong so li€u can minh giai.

- Sir dung hodc khong str dung cac mé hinh vét 1y trung gian. Can so sanh hay khong can
so sanh cac so liéu thu dugc voi cac so liéu tinh dugc theo mo hinh.

- Tiéu chuin twong thich giita giira trudong s liéu thu duoc va trudng tinh dugc theo mod
hinh.

- Cac phuong phap giai bai toan nguge (giai tich, 6 thi, mé hinh twong tu).
So bd ¢o thé phén chia theo cac nhém sau:

* Cac phuong phap xac dinh cic momen diéu hoa: Cac phwong phép tich phén, unita
(Phuong phéap Xo6kolopski).

* Cac phuong phép xac dinh cac diém dic biét:

- Tiép tuc giai tich truong xudng ntra khong gian dudi.
- Phuong phap diéu chinh cta Chi kho nop.

- Phuong phap gradient chuan hoa toan phan.

- Phuong phap tinh céc tich phan Cauchy.

- Bién hinh bao giac.

* Cac phuong phép tiém cén:

- Lop céc bai toan mo hinh co ban: Tinh theo cong thirc, toan d6, may tinh dién tu.
- Sur dung céc palet.

- Cac phuong phép lua chon theo palet hay trén may tinh.
- M6 hinh hoé cac bai toan nghich trén may tinh.

* Cac phuong phap xac dinh cac thong sd trung binh cta tap hop cac vat thé gy nén di
thuong.

* Cac phuong phép théng ké (trong quan) khong str dung cac mé hinh trung gian.



Duéi day ta s& 1an luot xét dén mot sé nhom cac phuong phap minh giai cac sb lidu ti.
9.1 Bai toan ngugc cho cac mo hinh co ban

Trudc khi tién hanh phén tich dinh lugng cac s liéu tir ta can phai so sanh ban d6 truong
di thuong tir v6i ban dd dia chat nham thiét 1ap ban chit cua cac di thuong tu, tire 1a gan su
xuét hién cua cac di thudng tir voi cac dat da xac dinh, thu thap cac thong tin can thiét vé tir
tinh cua céc da.

Giai thich dia chit so bd céc truong tur quan sat dugc khong chi dung lai ¢ viéc thiét lap
méi twong quan giita cac di thudng voi cac vat thé dia chat ma con phai dua ra duoc hinh
dang va vi tri cia cac vat thé d6 trong khong gian. Ta c6 thé d& dang thay rang néu nhu mat
trén cta cac vat thé gay di thuong nam khong sau thi di thuong s& bi phan di nhiéu va
gradient nim ngang 16n.

Dé danh gia su phan bd cua vat thé theo chiu sdu nguoi ta thudng theo dbi di thudng am
bao quanh cac di thuong duong (hodc cac di thuong duong bao quanh céc di thuong am trong
truong hop c6 do tir hoa nguoc). Khi mit dudi cua vat thé gay di thuong nam & do sau 16n thi di
thuong am khong dang Kké, nguoc lai thi di thuong am cé gid tri 16n. Véi cac di thuong dang
dang thudc cac di thuong 4m tao thanh vanh bao quanh céac di thuong duong. Hinh dang cia
vanh tuy thudc vao di thuong Z,, AT hodc véi Z, nhung voi d6 tir hoa nghiéng.

Vi cac di thuong dang kéo dai, cac di thuong 4m lam thanh giai nam vé hai phia cua di
thuong duong. Trong truong hop tr hod thang ding cudong dd cua hai gidi gan nhu nhau,
nguoc lai trong truong hop tir hoa nghiéng cudong do cia hai gidi khac nhau.

9.1.1 Cic di thwong Z, ding thwée khong cé cue tiéu

Céc di thuong dang nay dugc minh giai theo cac cong thirc tuong tng vat thé dang mot
cuc duoc dac trung bang do sau h cua cuc va tiét dién ngang cua than vat the.

1) Theo dudng cong Z,:
1-Z;
trong do
~ 7).
A
(Za )max
2) Theo duong cong H,:
h=1,41x.,
trong do x. 1a hoanh d¢ cua cac cuec tri.
3) Theo cac duong cong Z, va Hy:
Y
h=—"x



9.1.2 Cic di thwong ding thuée Z, c6 cac cue tiéu

Twong tmg v&i cac dang di thuong nay 1a mo hinh hinh cau. Cac tham sb cia hinh cau la
dd sau dén tdm h, momen tir M, thé tich V (hodc ban kinh hinh cau r), d sau dén mat trén
hinh cau h- r. Luc d6 h dugc xac dinh nhu sau:

1) theo khoang céach gitta cac diém tai d6 Z, = 0:

h=20 =0,7x,

J2

theo khoang cach gitra cac cuc tri cua dudng cong H,:
h=2x,

2) Theo cac duong cong H, va Z,
h = %(321 ++/9a° +8),

trong d6 a = Z,i/Ha;i

Moémen tir duoc xac dinh theo cong thire dbi véi cac duong cong Z, va H,. Sau d6 theo
cac cong thuc ta xac dinh V hodc r:
V — M, r=3 3_V
J \ 41

Tuy nhién trong thyc té ta thudng gip truong hop tir hoa nghiéng. Trong truong hop
nay chi co cac duong cong Z, va H, theo tuyén di qua hinh chiéu tdm qua cau theo hudng
thang goc v6i J méi ddi ximg. Gan ding dung cac cong thirc trén theo cac s6 liéu thudc
tuyén nay ta c6 thé xac dinh dugc cac thong s6 cua hinh cau. Theo céac tuyén khac nhau di
qua cyc dai cua Z,, tham sb h duge xéac dinh theo cong thurc sau: (theo Logasop)

h=0,7/pq - 0,11(p - q)°

trong do p va q la cac khodng cach gitra cac diém ma tai d6 Z, =0 va Z, = Z ax. Néu nhu
cac khoang cach nay bang nhau ( do thi d6i ximg) p = q = Xz va cong thirc tr¢ lai nhu trong
truong hop tir hoa thang dung.

9.1.3 Cac di thwong dang kéo dai

Ciing nhu trong truong hop di thuong dang thude, di thuong dang kéo dai ciing dugc
phan thanh di thuong khong c6 cuc tiéu va di thuong cé cuc ti€u. Ban than di thuong cé cuc
tiéu lai dugc chia thanh di thuong c6 hai cuc tiéu va di thuong c6 mot cyc tieu.

1. Di thuong dang kéo dai khéng cé cuc tiéu

Vi sai s6 twong ddi khoang 2-3% c6 thé bo qua anh hudng mit dudi cta vat thé gay di
thuong néu nhu d6 sau mat dudi khoang 5- 6 lan 16n hon di thuong ctia mat trén. M6 hinh
tiéu biéu cua loai di thuong nay 1a 16p o6 mit trén nam ngang bj tir hoa thang ding. Cac thong
sO cuia 16p nay 1a d6 sdu dén mat trén h, bé rong cua 16p 2b. Trong thuc té ngudi ta xem 16p 1a
mong khi 2b/h <<1.

Céc thong sb cua 16p mong duoc xac dinh theo cac cong thirc:



hoac

(Za )max - Zal

Sau khi xac dinh dugc h theo cac cong thuc cua Z, va H, ta xac dinh dugc tich 2J.2b, khi
biét trude dugce gia tri cua do tir hod ta co thé xac dinh dugce bé day cua 16p.

Trong truong hop 16p day, trén do thi Z, ta tim cac diém tai 46 Z, = 0,5(Zy)mar VA Zs =
0,25(Z4)max, d€ tinh h va b ta dung céc cong thurc sau:

2
h= Xo,25 ~Xo5
- )

2X 5
_ 2 2
b=,xps—h

Néu duong cong can minh giai khong tuong trng v6i mo hinh dé ra thi b tinh dugc s& c6
gia tri 0. Theo duong cong H,, dé xac dinh h ‘nguoi ta dung cac diém x, va Xg (Xg la hoanh d
diém ubn, x. 12 hoanh d6 cua diém cuc tri, gbc toa dd x = 0 twong Gmg véi diém tai d6 H, =
0):

J dugc tinh theo cong thuc Z, khi cho trude x; (Vi du x=0, diém ma tai d6 Z, bfmg cuc
dai) hodc qua di¢n tich bi gidi han gitra dudong cong Z va truc x, Qz = 2n2bJ.

2. Dj thuong Z, kéo dai c¢é hai cuec tiéu vé hai phia

Di thuong dang nay lién quan dén cac hinh try tron nam ngang hodc cac vat thé dang try
c6 tiét dién ngang 1a da giac bat ky. Néu tiét dién ngang c6 tinh dbi ximg va vt thé bj tir hoa
thang dung thi dudong cong di thudong s& ddi xtmg. Cac 16p nghiéng c¢6 do siu mat dudi gisi
han ciing tuong Gmg véi cac di thuong dang nay. Khi vat thé bi tir hod nghiéng ciing giy nén
di thuong dang nay.

3. Cdc duwong cong Z, doi xirng

V6i cac dudng cong dang ndy ty s6 Zy/H, c6 thé khac nhau. Déi v6i cac 16p thang dimg
(Za)max = 2(Ha)e , ddng thoi khi giam do day thang démg cua 16p gia tri (Ha). tang. V6i cac 16p
nam ngang (Hy,). c¢6 thé bang hodc 16n hon (Z,)max. N6i chung néu phan Z, duong tuong d6i
cao va hep thi ta c6 thé xem di thuong nay tuong ng voi 16p thang dimg, ngugc lai néu phan
duong khong cao va thay d6i déu déu thi ta xem di thuong do6 twong tng vai 16p nam ngang.

Dbi vai 1op :[hang ding ta phai xac dinh duoc cac tham sq sau: h (d6 sau dén mit trén), 21
(do day theo chiéu thang ding cua 16p) 2b do day cua 16p. D€ tinh h va I ta sir dung céc cong
thirc sau:

4 4
Xo = Xos5 |
b

h =

4X0~5



_ 2 2
1= [h* —2hx, —x;]
trong do Xo, Xo,5, Xmin V2 Xp 12 hoanh do céac diém tuong ung v6i Z,=0, Z,=0,5(Za)max, Za=
(Za)min va Hy = Z,.
Momen tir M dugc xac dinh tir cong thirc:
h?-1°
max 2

Khi biét trude do tir hoa thi theo gia tri M tinh dugc ta ¢ thé xac dinh duogc tiét dién
ngang S = 2b.2l.

M= (z,)

Pé tinh M ciing c6 thé dung cac dién tich boi dudng cong Z, hodc dudng cong |Ha| . Khi

mat trén cua l6p nam rat gan mat dat, cho nén xo >>1

2M
Q+Za =
0
Dién tich [H| khix — o
4M
Q=7

Vi hinh tru tron ndm ngang h c6 thé duoc xé4c dinh theo cac diém dic trung:
h=x0=2,38%, = 1,72(Xe)r = 0,58 (Xmin)z

hodc theo cac cong thuec:
Z 2
h=x, Za | _ = +1
H, ) H, )

. \/(221 +1)++/4Z2 +5
=X.

‘ 2Z, 1)

ai

(Z,) max

C6 thé xac dinh dugc momen tir M tir cac biéu thire cta Z, hodc H,. Theo gia tri cua M ta
lai c6 thé xac dinh duoc S hodc r khi biét trudce gia tri cia do tir hoa J.

trong 6 Z, =

V6i cac 10p ndm ngang nguoi ta xac dinh cac tham sé sau day: h do sdu dén tam 16p, do
day 2b va 21 cua 16p. h va b c6 thé dugc xac dinh theo cac diém dic trung, vi du:
2 2
h— Xoz = Xp .
2x

9
p



b=4/x¢, —h’

~ Momen tir dugc tinh theo céc bicu thirc cia Z, hodc H,, d§ day thang dimg (khi da
biét J) duoc xac dinh theo cong thirc:
2=
2b
4. Céc dwong cong Z, khéng doi xirng
Khi tir hoa thang dung, cic di thuong loai nay thuong quan sat dugc trén cac vat thé

dang via nam nghiéng. Str dung cac diém dac trung ta c6 thé xac dinh dugc cac tham so
sau:

H,=0 dé xac dinh d,

Za =0- dz
Za = Ha - d3
Za = -Ha - d4

<

<—|7

)
(0
Hinh 9.1

Xac dinh cac tham sb cia vat thé gy di thuong theo cac duong cong Z, thudc vé& hai mirc khac nhau

d, =2secavR? +1% cos’ a ;
d, =2cosecoR* —1’sin’ o ;

d, = 2\/R2 +R%ctg” (o0 —45") —17ctg(a — 45°) ;

d, = 2y/R? + R>tg? (. —45°) — tg(o. — 45°)

Trong cac cong thirc trén R 1a do sau dén duong trung binh cua vat thé, o 1a goc nghiéng
cua 16p.

Pai luong 2J2b duge xac dinh tir biéu thirc Z, va H,.

Trén hinh try tron nam ngang khi bi tir hoa nghiéng va c6 duong phuong khong nam doc
theo phuong kinh tuyen thi cuc tiéu tai phan bac s& 16n hon cyc tiéu tai phan nam. Trong
truomg hop do ta co thé xac dinh duoc d6 sau h va goc i (goc xac dinh vi tri caa hinh chiéu J



trong mit phing nim ngang bang cach tinh chuyén truong 1én mirc cao hon Ah). Theo

Logasop ta co:
\Z
2 A P A_h
3d

h=——"=—Ah =
\/Z_l—\/Z_z tgl

trong do

75 =(Z3)max trén mirc cao hon

71 = (Za)max tai mirc XuAt phat

d @6 dich Chuyén dai cua cuc dai Z, khi tinh chuyén 1én muc Ah (Hinh 9.1)

Vi tri tam tiét dién duoc xac dinh theo giao diém ctia dudng h voi duong nghiéng ndi cac
hoanh d0 cua Z, va Z,.

5. Cac di thuong Z, kéo dai co mot cuc tieu nam vé mot bén

Céc di thuong loai nay c6 thé 1a do 16p nghiéng véi mit gidi han dudi nam rét sdu hoic
do cac chd tiép xtic gy ra. Trong truong hop dau khi vat bi tir hoa cam mg cuc tiéu nam veé
phia nghiéng cua 16p. Trong truong hop 16p nghiéng c6 mat dudi nam & do sau hitu han cuc
tiéu lai nam vé phia mit cao cta 16p. Vi véy néu cuc tiéu yéu nam trén cac 16p nhu véy bi bo
qua trong khi do dac c6 thé dan dén céc sai 1am dang ké trong khi xac dinh huéng cam cua
via.

Viée xéac dinh cac tham s cua 16p bi tir hoa nghiéng c6 thé dugc tién hanh sau khi tach cac
ham arctg va ham loga ma ta da xét trong chuong cac bai toan nghich. Goc cam o chi duoc xac
dinh khi biét trude do tir hoa J trong mat phing di qua tuyén thang goc véi dudng phuong cua
via. Viéc xac dinh cac tham s tiép xtic cling di duoc khao sat trong chuong ké trén.

6. Mot s6 cong thire danh gid dé sdu bang thwec nghiém

Dua trén viéc nghién ctru sy tuong quan gitra d§ sau va toa do cua diém ma tai d6 gia tri
di thuong bang nura gia tri cyc dai Nettleton va Telford da dua ra cac cong thirc thyc nghiém
dé xac dinh d0 sau cua mot so vat thé nhu sau:

Hinh ciu: Z. £2,05x12
Hinh tru nam ngang: Ze < 2,0 X110
Hinh tru théng ding: Zr< 1,3 X1
Lop thang dimg: Zo < 1,0 Xmax

9.2 Mt s6 phwong phap tinh toan dinh lwong khac

9.7.1 Palet Taphéep

Céc palet Taphéep (Hinh 9.2) duoc vé& trén gidy loga kép nhu trong trudng hop do sau
dién.
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Hinh 9.2
Céc palet loga kép cua Tapheep

Viéc xac dinh cac tham s cua cac vat thé co ban theo cac palet logarit kép dugc thuc
hién ma khong can gia dinh trude dang cua vat thé. Cac dudng cong thuc nghiém ciing duoc
v& trén gidy loga kép cung mot médun nhu trong palet. Dat palet (da dugc v€ trén gidy trong)
1én duong cong thuc té dong thoi giit cho cac tryc toa do song song sao cho cac duong cong
trén palet va thuc té trung nhau. Céc chi sb trén palet chi ra cac thong sé ciia 16p can tim.
Nhiéu tac gia khac nhau da xay dung cac palet khac nhau.

9.7.2 Phwong phip tiép tuyén

Y tuéng ciia phuong phap do Peters dé ra va sau d6 dugc nhiéu nha dia vat 1y khac cai
bién va hoan thién. Pay la mot trong nhitng phuwong phap thuc nghiém. Hién nay dé 4p dung
cho cac mo hinh khac nhau nguoi ta dwa vao cac hé s6 hiéu chinh. Phuong phap kha don gian
nén duoc tng dung trong nhiéu nudc.

Phuong phép bao gdm viéc v& hai duong tiép tuyén voi duong cong thuc té: Mot tai diém
udn va mot tai diém cuc dai (Hinh 9.3).

Dé tinh d6 sau h nguoi ta ding cac hoanh do x; va x, nhu trong hinh 9.3.

II II
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Hinh 9.3
Xac dinh d6 siu bang phwong phap tiép tuyén

Khi duong cong khong ddi xtmg, gia tri h duoc xac dinh riéng biét theo timg nira dudng
cong, roi sau do tinh gia tri trung binh.

Trong trudng hop dudng cong c6 cuc tiéu, thi véi m01 mot cue tiéu ta v€ mot t1ep tuyen
phu. Trong truong hop d6 x; 1a hoanh d6 giao diém cua tlep tuyén qua cuc tleu voi tlep tuyén
nghiéng. Tuong tu x; la hoanh d¢ cua giao diém tiép tuyen nghiéng véi t1ep tuyén qua cuc
dai. Vi bac thang dimg, phu thudc vao d6 day cua 1p ta can dwa vao cac hé s6 hiéu chinh.

Ntra d6 day cia lopb | b<h 0,5h h 2h 3h 4h 10h

b6 sau theo phuong
phap tiép tuyén 00,78h | 00,88h | 0,97h | 11,17h | 11,29h | 11,34h | 11,46h

Véi cac vat thé khac nhau c6 thé con ¢ nhitng hiéu chinh khac nhau.
9.7.3 Phwong phap cac dao ham cia Logasop

Khi cac duong cong Z, hoac (AT)a c6 dang cuc dai rong thi mdi mot cyc tri clia gradient
nam ngang cua Z, hoac (AT), co thé duoc xem nhu di thuong Z, hodc (AT), cua 16p mong

nam tai mat phang tiép xuc, vi vay dé xac dinh cac thong sb cuia vat thé ta co thé str dung céc
cong thirc dé ra cho 16p mong:

2
h= Z; Ah; sino=1- Z(ij
Z,-2, Ah

trong do:
71 = (dZ/dX)max trén mat phéng Xuat phat

Z> = (dZ/dX)max trén mirc tinh chuyén cach mirc xuit phat mot khoang 1a Ah, d duoc chi
r0 trén hinh 9.4.
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Hinh 9.4

Xac dinh d6 sau cua 16p theo phuong phap dao ham béc hai cua Logasop

9.7.4 Cac phuwong phap tich phan

Céc phuong phap tich phan dugc xay dung trén co sé dic tinh cia mot s tich phan ham
Z va H, lan dau tién duoc Kazanski si dung dé xac dinh momen tir M, toa do trong tam va
gdc nghiéng cua vat the bi tir hoa.

Theo Strakhop V.N. thé tir cta cac khdi bi tir hoa tai mot diém ngoai nao d6 to duge xac
dinh bang biéu thtc:

Mn(ro)=HJ(t—to)“dS 9.1)

trong d6 T = £ +i§ 1a toa do cac diém chay, J = Jx +iJ, 1a d0 tr hoa phuc, n 1a hang cta
momen, tich phan dugc tinh trén toan mién S. Moémen phirc My(t9) dugc xem nhu la mot
vecto trong mdt phang t vdi cac thanh phan M, va My,.

Nhu Strakh6p déa chimg minh, cuong do truong tu phire T = H +iZ ngoai mién S duoc
xac dinh qua moémen tur phttc duéi dang chudi Loran:
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n+1)M, (z,)

T=H+iZ=2i) ( E—— (9.2)
-1,

Vi H va Z 1a cac ham di€u hoa, cac thanh phan M, va M,, cia mdémen phirc My(1¢) dugc
goi la cdc momen di¢u hoa. Véi céac vat thé bi tir hoa dong nhat, mémen phic hang khong
bang mémen tur cua vat thé

M, =J[[dS=JS=M (9.3)
N
Momen hang mét khi 1o =0:

M, =J[[(&+i5)ds

c6 cac thanh phan sau:

[Jeds [[cas

M, =J[[edS=M,- s Miz=M, s S (9.4)
S

Céc thira s6 nhan ctia M trong céc biéu thic trén, nhu ta di biét trong cac gido trinh co
hoc la cac toa do trong tam cua tiét di¢n S. Nhu vay:

Mix=Moxc ; Miz=Mozc;
M, = M()(XC +izc )
Momen hang hai khi 1o = 0:

M, =J[[(&+i¢)*ds
S
tir d6 ta xac dinh duoc cac thanh phén cua My:

[Je-¢)ds [[ecds
M,, =M, ST; M,, =M, - S 9.5)

Hinh 9.5

Xac dinh phuong kéo dai cua vat thé
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Trong co hoc cac tich phan trong (9.5) duoc goi 1a cic mémen quén tinh dbi véi cac truc
di qua tdm cua tiet dién. Ty sO gilra cac gia tri momen nay la goc B gifra truc Ox va duong
thang di qua trong tdm chay doc theo hudng kéo dai cua tiét dién (Hinh 9.5).

2jjgc;ds

teh= [fe-ces

(9.6)

Vi cac ban mong ndm ngang c6 tiét dién thing goc véi dudng phuong va cé chiéu rong 1
thi tir (9.5) ta co:

Mo =Mol* ; My, =0

Khi nghiéng ban di mot goc B =45° (& =C), Ma, = Myl%, My, =0, vi vy khi ban nghiéng
mdt goc B bat ky ta co biéu thuc ciia M, bang:

M, =M, I*(cos2B +isin 2B) = M I’e*” 9.7)

V6i nhitng vat thé tiét dién ngang trong mit phang t c6 dang mot hinh chir nhat véi cac
canh a, b (a>b) khi =0 ta co:

a’-b’
M,, =M, 3
Theo Strakhdp khi c6 goc B béat ky mémen hang hai c6 dang:
2 2
M, =M, 20 (9.8)

3

Ta hiy khao sat su lién hé giita cac mémen diéu hoa véi cac thanh phan cta trudng tir voi
muc dich giai bai toan ngugc trong truong hop hai chiéu. V&i muc dich do ta can phai tinh
tich phan dang:

Tx“de (9.9)

trong d6 U dugce xem nhu cac ham diéu hoa H hoic Z.
Nho céc biéu thirc cua H, va Z, d6i vi céc vat thé hai chiéu:
of .[ ,[ 28(C—2)
SIE—%)+(-2)"]
2 2
z, ” Mk S (9.10)
[(E- X) +(€-2)7]
Dbi véi cac thanh phan H va Z tir (9.9) ta co:

a =

'Tde = j:Ode =0

Vé mat vat Iy diéu nay 13 do cac dudng stc ciia tir truong khép kin.
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Ta co:
Ko
4n[fHdX 27M; ijdx 0 (9.11)
Tu do:
1 o0
M= xHdx
sn? i
[[eas
4nM S o I x*Hdx
S 4m
jjads )
4nM:L——=E£j(ﬁZ—2Mym
S 4r 2

Dé minh hoa ta hay xét phuong phap Kazanski. Trong phuong phap nay nguoi ta dung
thanh phan H,. Géc toa d6 nam trén truc Ox dugc chon tai diém & d6 H, = 0. (Hinh 9.6a).
Trudc tién xac dinh:

QzIpr (9.12)

c6 ¥ nghia hinh hoc 1a dién tich gi¢i han béi duong cong H, véi truc Ox va duong thang
gdc vai truc Ox tai diém x.
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Hinh 9.6

Xac dinh momen tir va trong tdm ctia vt thé gay di thuong theo phuong phap Kazanski

Tham sd Q duogc xem nhu 14 ham cua x véi cac gia tri duong va am. Tiém cén cua Q la
duong Ox (Hinh 9.6b). Tiép dén ta tinh dién tich R gidi han gitra dudng cong Q véi truc Ox.
Tur d6 ta tinh duoc M

R:uo% (9.13)

Dé xac dinh zc ta ding duong cong Z,. Mudn vy trude tién ta tinh cac gia tri ciia ham s6
V= IZadx (9.14)

Puong cong V (Hinh 9.6.¢) ting tir khong dén cuc dai roi sau d6 giam dan. Dé tinh nhanh
ta dung ham V; voi
X

x? +n?

V, =V -4n (9.15)

Trong d6 n 13 mot thong s bt ky dé didu chinh sao cho V| tién t6i khong nhanh.

Sau khi c6 ham V| ta lai tinhham sb méi (Hinh 9.6d)
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v, :IVldx (9.16)
0

Ham nay ting khi x tang va tiém can tai gia tri Vy. Gia tri nay theo Kazanski c6 dang:

w,J iz + Cz
V, = In dS
" on J.sj. n’

Khi phan tich gia tri cia Vy dugc xac dinh theo dang ctia dudong cong V,. z¢ dugce xac
dinh theo dién tich S gidi han boi dudng cong V, va duong tiém cén Vy va vdi truc tung trong
mat phang (V,,x)

S=[(V, - V,)dx (9.17)
0

Dién tich nay lién hé v6i z¢ qua phuong trinh:

Z. = +n (9.18)

2tM
9.3 Phwong phap quy hoach phi tuyén
Trong phuong phap nay ngudi ta dung phiém ham:
F=Y(Z-2,); 9.19)

Phiém ham nay dugc xem nhu 1a ham so6 ctia vecto cac tham so p

Trong (9.19) Z la trudng di thuong quan sat duoc, Z, 1a truong ciia m6 hinh, chi s6 ila sb
thtr tu cac diém quan sat. Dé tim cuc tri cua F ta phai tim hé thdng cic phuong trinh phi
tuyen

F _,
0Py k=1,2,..,m. (9.20)

Cyc tri ndy trong khong gian p nam tai diém Mg(po) va s& 1a cyc tiéu khi thoa man diéu
kién:

O°F 0°F
d’F |M =¥ (——dp; + dpdp;) >0 (9.21)
op; Ip;0p;
Céac dao ham cua F trong biéu thirc ndy tao nén ma tran vudng ddi ximg:
a,, a, ... a,
A= a; Ay Ao
aml am2 amm

Cac dinh thirc con:
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a4, ap Am
Ar=ay A, =0 "2 A =
1= an = .. m |32 Ay e Ay
dy Ay
331 332 amm

dé diéu kién (9.20) thoa mén can phai duong.

Phuong phéap quy hoach phi tuyén cho nghiém bang sé ctia hé phuong trinh (9.19). Mot
trong cac phuong phap giai bai toan nay la phuong phap tha nhanh. Ban chat phuong phap la
lan luot chuyén tir nghiém gan dung dau tién dén nghlem chap nhan dugc cudi cing bang
cach sir dung gradient cia ham F. Tai diém déu tién M(p”) gradient ndy c6 cac thanh phén 1a
F’o1, F'p2, .., F'pm va ludn chi rd hudng tang cua F. (Hinh 9.7)

P°grad(P°)

Hinh 9.7
Xay dyng thudt toan trong phuong phap tha nhanh

Pé chuyén dén diém tiép theo M(p), tai d6 F(p) < F(po) ta phai chuyén dong doc theo
duong gradF theo hudng nguoc lai:
p=p" -ngradF(p’)

Nhu vay, F(p) la ham cua mot dai luong v6 hudng p nao do. Pé tim duogc gia tri po 1am
cho F(p) cuc tiéu ta can phai giai phuwong trinh

oF 0

o
Két qua 1a ta thu dugc gia tri gan dung dau tién:

p’=p’ - pograd F (p°).
Khi c6 p’ lai 1ap luan tuong tu ta tinh dugce pz. Céc tinh toan lan lugt duoc thuc hién theo
cong thuc:
P! =k~ [F(py)] (9-22)

trong d6 k 14 chi s thanh phan thir k, t chi gia tri & 1an lap thir t.
Trong thuc té p c¢6 thé dugc xac dinh gan dung theo phuong phap Newton:

F

B = (val )2 + (va2 )2 r+ (F'pm )2 (9.23)
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_ F'H—l

Ft+1

Qua trinh 13p duoc thyc hi¢n cho dén khi: <A.

Tuy thudc vao diéu kién cu thé ma mo hinh cac vat gdy nén di thuong tir co thé 1a hinh
cau, 1op, hinh try hoac 1a t6 hgp céac vat thé do.

9.4 Nhirng nguyén ly vé giai bai toan ngwoc bang phwong phap quy hoach
tuyeén tinh

Phuong phap quy hoach tuyén tinh dam bao viéc tim cuc tri cia mot ham tuyén tinh
nao do6 theo cac thong sd xac dinh truong cua mo hinh véi nhing diéu kién b6 sung (han
ché) dugc thé hién dudi dang cic bat dang thirc. Tuy nhién ngay ca véi cac mo hinh don
gian ciing kho c6 dugc cac phiém ham dang:

F = min maX|Z - Za|i (9.24)

v6i cac bat ding thic tuyén tinh.

Trong cac truong hop nhu vay, nguoi ta budc phai thay d6i lién tiép cac gia tri cua cac
tham s6 khong thoa mén tinh tuyén tinh ciia bai toan va tién hanh tinh toan theo cac gia tri gia
dinh d6. Trong dia vat Iy phuong phap quy hoach tuyén tinh lan dau tién duoc Salaep S. V. dé
ra

Khao sat vi du co ban véi soi diy cuc. Truong Z, do soi day cuc gay ra dugc xac dinh
bang cong thic:

Z,(x;) =—21
p2+X

trong d6 p; = mh; p, = h? va h 1a d6 sau cua soi déy.
Néu goi v 1a d6 1éch giita gié tri quan sat va gia tri mo hinh ta co:
Z-Z,) <v

Ta c6 thé viét hé thong bat phuong trinh trén dudi dang:

va vi (p2 +x;)* > 0 nén ta c6 thé chuyén sang hé thong 2n bét dang thirc:
( Zi- v)(p2txi®)-p1 < 0
«(Zi + V)(p2t+ x7) Tp2 < 0 (9.25)

Cho vao (9.25) céc gid tri Z; va x; dudi dang sau:

n Xi Zi
1 0,0 2,0
2 0,6 1,6

3 1,0 1,0
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va chon v =0,1 ta thu dugc hé thong céc bt ding thirc lién hé véi céc thong s nhu sau:
-pr+ 1,900p, < 0
p1-2,100p; <0
-p1 + 1,500p, +0,375 <0
pi - 1,700p - 0,425 <0
-p1 +0,900p, +0,900 < 0
pi - 1,100p; - 1,100 < 0 (9.26)

Dé giai bai toan nguoce bing phuong phép quy hoach tuyen tinh ta can phai tao ra ham
muc dich phu thudc tuyén tinh vao cac tham sb ctia mo hinh can khao sat. Trong trudng hop
nay co thé chon ham muc dich duéi dang:

Y =p; (9.27)

Gia tri cyc tri cda ham nay can phai dugc xé4c dinh khi tinh dén cac diéu kién han ché (
9.26). Vo1 cach dat bai toan nhu vay bang nhiéu cach giai khac nhau ta c6 thé tim dugc cac
tham soO cua vét thé.
9.5 Tiém cén trong cira so truot

Phuong phap do Harmann va mot sé ngudi khac dé ra nhadm minh giai cac tuyén do tir
hang khong. Ta chon md hinh 1a mdt 16p co ban ma thanh phan (AT), ciia n6 dugc xéc dinh
bang phuong trinh dang:

(AT), (x) = 2= on) al BZZ (9.28)
(x=x,) +2z

Trong d6 x la toa do diém chay doc theo tuyén, Xo 1a hoanh d§ con z 1a tung do cua diém
dic biét, A va B 1a cac hé s phu thudc vao vecto tir cuia 16p ( M=2J.2b), gbc v 1a gbc giita mit
phang cta 16p véi huong J, Iy 1a goc tir khuynh binh thudng, phuwong vi tir cia tuyén do 1a 8

A =M (cosy sinly - siny coslcosd)

B = -M( siny sinly + cosy coslj cosd ) (9.29)
Viét lai biéu thirc (9.28) khi tinh dén cac hé s6 chua biét (AT(x) va x di biét trudc) ta co:
X2(AT)o(x) = 2 +arx +bo(AT)a(x) + bix(AT)a(x) (9.30)
trong do:
ap = -Axo +Bz;

a = A;
bo = -(xo” +22)
b1 =2x¢

S6 cac hé sb chwa biét trong phuong trlnh nay bang sb cac thong sb can xac dinh cﬁa 16p
(X0, Z, 1, ). Dé tinh dugc cac gia tri nay ta can 4 cap gia tri x va (AT)y(x). Tir cac an sb tim
duoc ay, a1, b, by ta dé dang thu duoc cac toa do cua cac diém dic biét:
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1 1
X, :Ebl; z :51/4b0 -b;

Theo cac hé s6 A, B ¢6 thé tinh dugc mémen tir, goc v va goc 8.

Uu diém cua phuong phép 13 kha ning gat bo duoc anh hudng cua cac ddi tuong bén
canh bang cach dua vao  trong (9.30) da thire bac nhat (Cix + Co) hodc béc hai (Cox +Cx+Co).
Trong truong hop d6 dé xac dinh tat ca cac tham sé chua biét cin phai c¢6 6 hodc 7 diém da
xac dinh dugc dugc toa do x va gia tri (AT)a(x). Céc diém cach déu nhau do tao thanh mot cura
s6. Cira s6 ndy trong qua trinh phan tich dich chuyén doc theo tuyén. Viéc tinh toan duoc tién
hanh tai mdi mét vj tri cho dén khi cira s6 truot hét trén myén. Kich thuéc cia cira s6 va budc
dich chuyén do ngudi phan tich quyét dinh dya theo dic trung ciia truong.

Can chu y khi tuyén phan tich khéng vudng goc véi dudng phuong cua di thuong thi do
sau z xac dinh dugc 1a do sau biéu kién z’. C6 thé hiéu chinh d6 sdu biéu kién nay bﬁng
cach thay ddi ty 1& theo truc Ox trén doan tuyén phan tich (nhan cho cosin cia goc phu voi
goc gitra tuyén va truc di thuong). Phuong phap chi tmg dung véi di thuong dang hai chiéu.

Ngudi ta cling phat trién phuong phap nay dbi véi vat thé dang 16p day.
9.6 Phwong phap phé
9.7.1 Sir dung pho ciia cwong dd truong tir

Trong trong lyc nguoi ta da chirmg minh dugce co the dung gia tri phd cua gradient nim
ngang tai hai diém dé xac dinh d¢ sau dén diém dic biét gan nhat:

In|S,(w,)|-In[S,(w)|

h =- (9.31)
®, —
V6i cudng d6 truong tir phire ta cling c6 thé thu dugc biéu thirc twong ty:
In|®,S, (o, )| — In|®,S, (®
b 0,8, (,)] ~ InfoyS, ()] ©32)
W, — @y
Con d6i vé6i trudong hop thé tir phirc:
In,”S, (@,)| — Injo,*S, (o)
h, =- (9.33)

0y — 0y

Nguoi ta da ching minh dugc rang gitra cac bién doi Fourier cosin va sin cua mdt ham
diéu hoa phurc dang U +1V ¢6 mot moi lién hé nhu sau:

[ U(x,0) cos oxdx = - [ V(x,0)sin wxdx

[U(x,0)sinwxdx = [ V(x,0)cos wxdx (9.34)

Nho cac biéu thic ndy ta c6 thé chuyén tir phd cia cuong do trudng tir phire toi phd cua
thanh phan thang dung. Cu thé la:
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S, () = j (H-iZ)e'"dx = 2i j Ze'"dx

.
R (9.35)
® o

Lép day c6 hai diém dic biét x,+ ih; va x, + ihy, vataidd B, =-B, =B. Vi véc to ] di
vao mdt mat cda 16p va di ra tai mat khac, va vi vay phd Si(») c6 dang

S, (w) = —%Be‘”h (e —e'™?) (9.36)

Str dung biéu thirc cta €' qua cadc ham lugng gidc va chuyén tir s phirc sang modun,
sau mot sO phép bicn doi ta thu duogc:

S, (®) _Amg b gin 2L (9.37)
S\ ()]
ol 2

Trong do x; - x; 1a d§ day 2b cua 16p.

C6 thé dung phuong trinh (9.37) dé tim cac thong sb cua vat thé bang cach sir dung 4
diém cua dudng cong |Sl(co)| . Tuy nhién cic tic gia ciia phuong phap di dé ra mot phuong
phap khac dé khong nhiing tim cac thong sd cta vat thé ma con danh gia duoc tinh ding dan
ve gid thiét vé dang cua vat thé. Nhan hai vé (9.37) véi © va dua vao tan s6 gian doan
ok = kAo ta c6 thé hinh thanh duoc cac bién s6 méi bicu dién qua 3 gia tri ké tiép nhau cua
modun ciia phd |Sl(co)| va tan sd o:

_ |Sl(('0k+2)|('0k+2 . y= |Sl(0)k+1)|(°k+1

— : = (9.38)
|S1(0)k)|(0k |S1(0)k )|03k
Céc bién s6 nay lién hé v6i nhau qua biéu thirc tuyén tinh:
Y =By X- Ay (9.39)
Céc hang s6 By va Ay c6 thé dugc biéu dién qua cac thong sb can tim va khoang Aw:
Bo = 2e"cosAmb; Ay = e 22 (9.40)
Tir cac phuong trinh trén ta d& dang thu dwoc cac cong thic can thiét dé xac dinh b va h:
h:Lln ! bziarcos B, (9.41)

Ao YA, e o A,



T I
LR, (wll
L ' ‘
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Hinh 9.8.
Xéac dinh cac thong sb ciia 16p day (a), 16p mong (b), bac thing dumg (c) theo phuong phap phd.
I- dudng cong Z,, II- Cac dudng cong phd, II- Vi tri duong thing
Phuong phap xac dinh cac tham s& Ag va By dugc giai thich ¢ trén hinh 9.8a. Viéc cac

dlem M nam trén cing mot duong thing chimg t6 mo hinh dwoc chon gan véi hinh dang thyc
té.

Dé xé4c dinh cac tham s cua 16p co ban ta co thé don gian cong thirc (9.37) bang cach dit
sinwb = wb:
S, ()| = 4nb|Bje™" (9.42)
Lay loga ca hai vé ctia phuong trinh ta thu dugc phuong trinh dudng thang ma tg cta goc
nghiéng ctuia n6 cho ngay gia tri h (Hinh 9.8b).
~ Voibac thang dimg ca hai diém dic biét co ciing mot hoanh d6 x, vi vay cong thic (9.36)
do61 voi mo hinh d6 c6 dang:

2nB ( ooh

S, (@)=~ —e ™) (9.43)

Nhan ca hai vé cta biéu thire thu duoc cho o, ta co:
S,(@)| @ =-2nB(e " —¢ ™) (9.44)
Dung cach dat cac hé s6 (9.38) va dua vao gid tri tan sb gian doan ta co thé chuyén
phuong trinh trén v€ dang (9.39) ma trong dé By va A tuong ing bang:

B _erohI +6Awh2

9.45
A = g-dolb+hy) ( )
0

Tir cac biéu thire nay ta d& dang thu duoc cac cong thirc dé xac dinh h; va hy:
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h B
=+

22 Ao 2. /A,

Céc tinh toan dugc thé hién trén (Hinh 9.8c)

Theo cac nha dia vt 1y Italia Cassano va Rocca trong phuwong phap nay co thé mo rong
thém cho cac md hinh co ban. Vi du déi v6i hinh try tron nam ngang ta cé thé viét:

S(0)| = Koe™ (9.46)

Trong d6 K 1a mot hé s6 nao d6 phu thudc vao do tir hod. Cong thirc nay ciing c6 thé
st dung cho AT doc theo tuyén c6 phuong vi tr thang goc véi duong phuong cua di
thuong tu.

9.7.2 Xac dinh dia hinh mit phén cich gin nam ngang
Phuong phép dya trén viéc biéu dién truong tir dudi dang song qua phép bién ddi Fourier.

Céc song riéng phan twong tmg vdi cac thanh phan trong khai trién truong tir. Dudi dang
phuc chuoi khai trién Fourier c6 dang:

N —ni(kx+my)
U®x,y) = Z D> Kye? (9.47)
m=—N k=—N
Dud¢i dang lugng giac:
Ll ) . 2n K . 2w
Ux,y)= z z P cosx(kx +my)+Q, smx(kx + my) (9.48)
m=—N k=—N

Trong d6 2m/A 1a tan sb khong gian co ban, con A 1a kich thudc cta hinh vudng trén
ban d6 trudong. Khi ding cac bién d6i Fourier cosin hodc sin thi trong khai trién (9.48) Qu*
hodc Py* trong tmg bang khong. Cac hé sé phirc Ky,* trong khai trién (9.47) c¢6 thi nguyén
truong va duoc xac dinh bang cong thirc:

(kx+my)i
K: =5 Y > Uge (9.49)
| SN —

Trong cong thirc nay r* 13 s6 cac diém phan bd déu trong hinh vudng A.A. Pé miéu ta
song thay cho x, y ta chon hudng s méi thang goc véi canh. Bude song A theo hudng nay lién
hé véi A bang biéu thirc:

. A
A, = —TF—— (9.50)
vk +m’
Biéu thtrc song tré nén don gian hon:

ns ns
P cosZn7+Q sm2n7 (9.51)
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C6 thé miéu td moi mdt song riéng phan véi cac hé sod P va QuF qua song riéng phan
cua do tir hoa trong ntra khong gian dudi (trén mutrc z) véi mot do 1éch pha nao do (pmk. Vi du,
qua song cosin dang:

J, =1% cos{z—f(kx+my)—(pi;} (9.52)

Céac hé sb Pn* va Qu° cua séng truong lién hé voi cac gia tri Jn* va cdc goc o =
arctg(m/k) va o qua cac bi€u thirc
Pmk = Jmk(Acoscpmk - Bsin(pmk)

Qm* = In( -Bcoscpmk - Asin (pmk) (9.53)

Trong do:
A = sin’Iy - cos’Iocos*(0+8) (9.54)
B = 2sinlycoslycos(a+0) (9.55)

k cosd —msind
\/k2 +m’

cos(ou +90) = (9.56)

Tu biéu thuac (9.53) ta c6 thé xdc dinh dugc cic hé so Jmkcosq)mk va Jmksin(pmk
miéu td song riéng phan cua do tur hoa.

Ta c6 thé d& dang tinh chuyén truong (AT), xudng mirc z bang cach nhan cac hé s Py
va Q" cho ham sb mii e, vi ham sé mil V = ¢™"™™*** thoa man phuong trinh Laplace khi ¢6
diéu kién:

a’+b’+c*=0 (9.57)
Vi céc gia tri a va b da duogc xac dinh béng khai trién Fourier
a= iz—nk; b= iz—nm (9.58)
A A

Nhu vay theo (9.11) ¢ duoc xac dinh bang biéu thic:
2
¢= 7“\/18 +m? (9.59)

~ Ta hay xem rang truong di thuong do 16p nam ngang c6 do day Az gii han boi hai mat
phang Zva z— Az vé1 do tir hoa bién doi gay ra. Truong di thuong (AT),(z) cua 16p nay
bang hiéu truong cua hai nira khong gian bi tir hod bi gii han béi cic mit phing Zva z— Az:
(AT),,(2) = (AT),(2) = (AT),(Zz - Az) (9.60)

Dit vao (9.60) biéu thiic cia (AT),(Z — Az) qua biéu thic tinh chuyén ctia no:

(AT)a(2 - AZ) = (AT)a(z)e*%Azm

ta thu duoc:

BELYWN e
(AT),,(2) = (AT),(Z)(1-e * ) (9.61)
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Khai trién ham sb mii thanh chudi va cho Az — 0 ta c6:
2
(AT). () = (AT, @I + 1)z 9.62)

Néu bé day ciia 16p nho so véi budce song A thi 10p nim ngang Az voi do tir hoa bién d6i
J s& twong duwong véi truong cua 16p co do day bién ddi nhung co6 mit gidi han dudi nim
ngang va do tir hoa khong thay dbi vé do 16n va phuong. Gia trj J cho 16p d6 hai 14n 16n hon
Jm". Khi J khong thay ddi bién do thay d6i mat dia hinh lién hé v6i bién do thay doi truong
trén mirc z bang cong thirc:

- A1), (2) A
™ 4n*J(sin’ I, +cos’ I, cos’ (o +8)) 4k + m?

(9.63)

Pha clia song riéng phan cta mit dia hinh léch so v6i pha cua truong ciing nhu vé6i pha
ctia d6 tir hoa mot goc m- 21y, trong d6 Iy’ 1a d6 1éch ciia vec to J trong mit phang thang goc
v6i1 canh song (trong mat phang S). Vi vay phuong trinh ctia mat gio1 han tao nén soéng truong
c6 dang:

m

hz—hﬁ{l+cos[@—(pk n+21'0}} (9.64)

trong d6 h do chénh 1éch dia hinh trén muc z.
Qua trinh tinh toan nhu sau:

* Trong hinh vudng c6 canh bang A.A, tinh cac hé so trong khai trién Fourier cua (AT)s,.
Cac song riéng phan véi cac s6 m, k da dugc danh so.

* Chon d6 sau ban dau Z va do tirhoa J.

* Song riéng phan vai so 1 dugc tiép tuc giai tich dén muc z. Cac sO song tuong Gng

. s Kk Kk . N CLEN e
trong truong hop nay 1a Py, , Qm dugc nhan cho hé s6 e .

* Theo céc gia tri cta song riéng phan dau tién (AT), (z)tai cac diém khac nhau tinh h. h
duong tuong img vadi do sau sau hon.

* Qua trinh d6 dugc thuc hién cho cac song riéng phan tiép theo.
9.7 Ung dung ciia thim do tir
9.7.1 Nghién ciru dia chit khu vue

Céc sb liéu do dac truong tir ty 18 bé va trung binh dugc sir dung rong rdi dé nghién ciru
dia chat khu vuc. Trong cac quy ché 1ap ban do dia chat khu vyc ty 1& 1: 200.000 va bé hon ¢
quy dinh can thiét phai kém theo khao sat tir hang khong véi ty 1¢ tuong tmg. Ban do tir hang
khong trong trudng hop nay cé thé giai quyét duoc cac nhiém vu sau:

- Phéan vung kién tao, khoanh v& céc cu trac 16n.
- Theo dai cac dut gy kién tao dic biét va cac dit giy an khong thé quan sat truc dién.

- Phan chia céac tap da c6 ngudn gdc va tudi sinh thanh khac nhau.
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- Theo ddi hinh thai bé mat mong két tinh va cac mit phan chia tir tinh sau hon, dén mat

Mokho va phan trén ciia vé manti.

Nhiém vu phan viung kién tao 1a khoanh v& cac cAu trac dia chét 1én dua trén co s& ly giai
tinh phan di ciia truong tir trén dién tich, cac dic trung vé hinh dang kich thudc, bién do va
gradient bién di di thudng. Cac déc trung do6 hoan toan khac biét cho cac ving nén, dit gy
ria, dia mang, cac phuc hé nép 16i, phtrc hé nép 16m, ving khién v.v...Céc tiéu chuan phan

chia cy thé thuong duoge chu ¥ 1a:

Mic d6 phén di truong tur (hoac sy bién ddi cua truong tr) dugc thé hién & gradient nam
ngang cua truong, bién do cua di thuong va kich thude cua cac di thuong. Phuong wu tién cta

truong, do kéo dai cua di thuong.

Hinh théi cua cac di thuong: dang ding thude, dang kéo dai, cac dau cua di thuong (Am

duong).

A
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Hinh 9.9

h!ﬂ::"‘

Bén dd phan ving di tir khu vuc (AT) va phan bé truc cac di thuong (AT,). Theo tai lidu cua Nguyén San

Su phan bd cua cac di thuong dia phuong va cac di thuong khu vuc, mat do céac di

thuong.

Ban chat dia chét cua cac di thuong tur: Cac mién cau tao dia chat khac nhau thuong co
nhitng doi tugng khac nhau gay ra di thuong tur.
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Vié¢c phan chia thanh mién, do1 con dua vao nguyén tac:

Mién la nhing lanh thd rong 16n, duoc gidi han bang hé thong dut giy sdu, c6 chiéu dai
16m, xuyén 1anh tho, rat dac trung, khac han véi nhitng mién bén canh, ké ca trén mat va dudi
sau.

Déi 1a nhitg don vi nhd hon mién, dugc phan chia ¢ trong mién, dugc giéi han bang
nhitng hé thong dut gay sau, khong thay rd trén ban do trung binh trudng véi ban kinh 16n va
c6 thém nhitng dac trung truong tir cia riéng minh, khac voi cac doi bén canh.

Trén mién Bic, ban db tir hang khong AT, ty 1& 1:200.000 d duoc xay dung tir nam 1962
dudi su chi dao ciia cac chuyén gia Lién x6 (cii). Trén ban d6 d6 trudce tién ta thiy phan chia
hai mién véi ranh gi6i doc theo dut giy song Hong. (Hinh 9.9). Mién Pong Béc c6 dic trung
truong tir binh on- phd bién 1a gid tri AT, am it khi vuot qua - 200nT, gradient tru’orng be
(khoang 10 - 20 nT/km). Cac di tir chu yéu c6 hinh dang dang thudc, s it co dang giai nim
doc phuong dong bic- tdy nam & phan phia dong va tdy bic- dong nam ¢ phia tdy. Quang
canh tudng tir binh 6n dic trung cho ving nén, noi it chiu 4nh huéng cua cac chu ky hoat
dong macma kem theo qué trinh pha huy kién tao manh mé&. Mot vai biéu hién cac dj tir lién
quan véi cac thé macma maphic va siéu maphic dang giai kéo dai co phuong ty bic dong
nam la do anh huong cua cac vung lan can, dac biét 1a anh huong van dong cua dia mang
Indoxini & vé phia nam Vung nay, do vay, nhiéu tac gia dia chit goi 1a mién “nén hoat dong”,
hodc mién “chudn nén”

Mién Tdy Nam chu yéu dic trung bang cac di thuong dang giai cudng d6 manh khoang
tor + 300nT (di thuong Van Yén, Nghia L9). Kich thudc cac di thuong kéo dai hang tram
kilémet theo duong phuong va bé rong khoang vai chuc kilomet. Gradient ngang dat dén 100
- 200 nT/km. Cac di thuong c6 phuong chu yéu Ty Bic - Dbong Nam. Ca biét tai vung Tay
Thanh Hoa (khdi Phu Hoat) 1€ té gip cac di tir co _phuong Dong Bic Tay Nam. Cac di tir chong
xép 1én nhau phan 4nh cac khéi macma thanh phan maphic va siéu maphic cé tir tinh manh tip
trung trong cac doi kién tao song Da, Ninh Binh, Song Ma va Sdm Nua, tao thanh mét quang
canh truong hét strc phire tap. Quang canh d6 thuong dic trung cho cac ving udn nép, noi da
XAy ra cac qua trinh hoat dong macma trén mot quy mo rong 16n véi cudng d6 manh mé.

Van dé thuong duoc cac nha dia chit dia vat 1y ban cdi 1a vin dé vé ranh gi6i gitta hai
ving trén. Cac nha dia chat co ngudi thira nhan dut giy song Hong (Kitdvanhi), c6 nguoi thira
nhéan dut giy song Chay (Dopjikop) lai c6 ngudi thira nhan dut gdy Song Pa (Fromajiet) hodc
g0 Song Mi (Ngd Thudng San). Theo két qua phén tich dic trung di thuong tir ciia Nguyén
San thi hai bén song Hong cac dic tinh di thuong tir rat khac nhau.

Trong pham vi mdi mién nodi trén lai phan chia cac ving c6 truong tir khac biét (d6i), the
hién trén ban d6 phan ving di thuong khu vuc (Hinh 9.9). Déi Pong Béc ké tir duong sb 4
Cao Bing - Lang Son c6 gia tri AT, duong bién d¢ 25 nT dic trung cho khdi nang Ha lang.
D6i trudng tir Am bién d6 -25 nT dic trung cho doi trut song Hién, An Chau, Séng Hong. Céac
d6i nang Soéng Lo, Song Hong, Fansipan, Song Ma dic trung bang cac di thudng tir bién do
16n hang tram nT.

D triing Song Pa c6 gia tri truong lién quan chit ché véi cac khdi xAm nhap peridotit,
dunit, cac phun trio spilit, ma moi noi trong pham vi d¢i kién tao ta thuong gip. Truong tir do
vay c6 dic diém khac biét han voi cac ving triing da néu.

Theo hinh thai cta di thudng tir ta ciing c6 thé theo ddi duge cac dit giy kién tao. Cac
dut gay kién tao duoc thé hién theo hai hé théng giao cat nhau: Ty Bic- Pong Nam va
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bong Bic - Tay Nam. Hé théng thtr nhét pho blen & phan T4y Nam, hé théng tht hai phd
bién & phan DPong Bic. Ngoai ra, trong mdi mién con c6 mit cc dut giy hudng phy gitr vai
tro chu yeu.

Mot nhiém vu cta tham do tir 1a phan chia cac tdp da co ngudn gdc va ban chat khac nhau
dua trén sy phan di vé tir tinh. Cac loai ¢4 macma noi chung c6 tur tinh cao hon cac da bién
chat. P4 bién chit lai c¢6 tir tinh cao hon cac d4 tram tich. Tl tinh ciia cdc ¢4 macma ting dan
cung véi su ting d6 maphic. Cac trim tich thudc pham Vi d6i Séng Hién, An Chau, Duyén
Hai, Truong Son va vung tring Song Hong c6 truong tir yéu véi gia tri AT, = £25 nT. Cac da
bién chat thudc cac déi Song Lo, Song Hong, Fans1pan Séng Ma ¢6 tu tinh cao hon mot bac.
Gia tr1 AT, dao dong trong khoang +25 nT dén £150 nT. Cac di tir c6 bién dd cao hon +150
nT thuong dic trung cho cac kh6i macma thanh phan maphic va siéu maphic nhu cic khéi
dunit Nui Rua, Ba Vi, péridétit Sudi Can, spilit Van Yén, Hoa Binh...

Sau ngay mién nam hoan toan giai phong, sir dung cac s6 lidu do tir ciia cac nha Pia vt
1y My két hop véi cac do dac hang khong bd sung Nguyén Xuan Son va tip thé céac tac gia da
thanh 1ap dugc ban dd di tir mién Nam Viét Nam. (Hinh 9.10). Qua nhiéu phép bién ddi
truong va minh giai ty my cac tic gia di dua ra cac két luan sau:

Phan 16n di thudng tir trén ban d6  truong tir di thuong ty 1€ 1: 200.000 déu c6 chung mot
dic diém: Mbi di thuong tir déu c6 phan 4m nim & gilra hai phan duong ¢ phia bac phia nam,
so v&i phong cia di thuong. Gia tri tuyét ddi ciia phan 4m 16n hon phan duong rat nhiéu va
phan duong & phia nam c6 gia tri 16n hon phan duong & phia bic.

Trén ban d6 trudng tir Mién Nam c6 nhiéu khu vuc cac di thudng am duong xen k& nhau,
sdp xép hon loan khong c6 phuong uu tién véi bién do phong 16n, tao thanh dam di thuong va
chiém dién tich 16n. Cac dam di thuong nay phan b6 cha yéu ¢ phan phia tdy ctia mién trung
Trung b, tir Gia Lai Kéng Tum dén Buon Mé Thudt, ving Tuy Hoa qua Lam Bong Xxuong
Loc Ninh va ving Bao Loc. Chung lién quan dén cac 16p phu bazan & trén mat dat.

Céc di thuong tir kéo dai theo phuwong Bic Nam phan bd ¢ Nam Trung Bo déu bao gom
cac doi di thuong duong, &m luan phién nhau.

Hau hét cac di thuong tir trén 1anh thé Nam Viét Nam déu do cac khdi d4 xam nhép va
phun trao maphic, si€u maphic gay ra.

Ciing theo Nguyén Xuédn Son trudng di tir trén 1anh thd mién Nam Viét Nam ciing c6 thé
duoc phan thanh ndm mién véi cae dac trung khac nhau:

- Mién trudng yén tinh phia bic t& ban d6, gan nhu khong 6 di thudng tir (mién trudng
tor Bac Trung bg).

- Tiép dén 1a mién truong tir Quang Nam- Da Ning gom hai d6i truong tir: D61 Hai Véan
c6 truong bién doi yeu c6 di thuong tir bién d6 nho: 50 nT dién rong va mot di thuong tir co
1ap do cac da pha 1 Bén Giang- Que Son gy ra, thé hién ciia mién trudng chuyén tiép giira
truong yén tinh va trudng bién doi.

D61 Tam Ky bao gdm céc di thuong tir ¢6 bién do lon va chiém dién phan b rong (200-
550 nT) do cac da piroxenit c6 xadm tdn mot lugng dang ké manhétit gay ra.

- Mién trudng tir trung Trung Bo 14 mién truong tir bién d6i manh bao gom cac di thuong
tir nira phia dong c6 xu hudng kéo dai theo phuong Pong Béc va nira phia tdy gom cac di
thudng tir gan nhu ké 1ién nhau tao thanh dam di thuong, bi 16p phu bazan trén mit 1am nhiéu
loan. Trong mién nay c6 bén ddi: Péi Nghia Binh cé trudng tir yén tinh va trén d6 c6 nhing
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dai di thuong kéo dai theo phuong Pong Bic Tay Nam. Déi Playcu gom céc di thudng nhé
phan b6 hon loan khong tach ro1 nhau. D61 Cheo Reo gom cac dai di thuong keo dai phuong
vi tuyeén. P61 Con Pdo co6 truong tir yén tinh, chi noi 1€n vai di thuong dia phuong co 1ap.

- Mién trudng tir Nam Trung B duoc gidi han ¢ phia bac 1a Ninh Hoa- Pac Min, vé phia
Tay Nam 1a Loc Ninh- Ham Tan, bao gdm chi yéu 1a cac di thudng tir ¢6 kich thudce 16n hon
va bién d6 16n hon kéo dai theo cac phuong Pong Bic, Tay Bic, vi tuyén va kinh tuyén. Dj
thudng co céu trac dang men ran.

- Mién trudong tir Nam B6 nam & phia Tay ranh giéi Loc Ninh- Ham Tan tiéu biéu cho
mién trudng tuong d6i 6n dinh, va trén d6 ndi 1én cac dai di thuong kéo dai theo phuong Bic
Nam véi dic trung 14 cac d6i 4m duong luan phién nhau. Mién nay c6 thé chia 1am hai phén:
phan phia déng (d6i Sai Gon) c6 mat d6 cac dai di thudng 16n hon va chiéu dai cac dai ciing
16n hon, trong khi d6 phan phia Tay (d6i Can Tho) c6 dién tich 16n hon nhung c6 it dai hon,
chiéu dai cua cac dai d6 cling ngin hon. Ngoai ra con c6 mot sb di thuong cb 1ap. (Hinh 9.10).

Ngoai tac dung nghién ctru cac dat d4 thudc phan trén cta vo qua dat, cac s6 liéu tir con cho

phép tim hiéu cu trac cua cac mat dia chat sdu hon, trudc hét 14 mong két tinh va mat
Mokhé phén chia quyén mém véi thach quyén. Piéu d6 dua
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Hinh 9.11
So dd phan ving ciu trac dia chét linh thd Nam Viét nam duya trén s6 liéu do tir hang khéng (Theo Nguyén Xuan Son)

trén co s 13 cac da bién chat thudc mong két tinh co tir tinh cao hon cac trAm tich trén mot
béc. Phan trén cta manti c6 thanh ph?ln vat chét 1a peridotit c6 tr tinh manh hon tr tinh cua
v6 bazan trén né. Tuy nhién déy lai 1d mot van dé dang con duoc tranh cii vi theo tinh chat tir
clia vat chat, cac vat thé co tir tinh déu tré thanh cac vat thé thudc loai khang tir (tir tinh rat
yéu) néu nhu nhiét d6 cia ching cao hon nhiét d6 Curie. Tuy nhién thuc té chua hoan toan
pht nhén su mat tinh chat tir ciia cac dat d4 nam sau. Viée nghién ctru cac cAu tric sau doi hoi
phai c6 ban db tir trén dién rong da duoc luge bo cac di tir dja phuong dé 1am ndi bat cac di
thuong khu vyc 16n. Cac sb liu tir két hop véi cac sb liu trong luc va do sau dia chan cho
phép thiét 1ap ham tuong quan gilra cac truong dia vat ly voi do sau mat mong két tinh hodc
mat Mokho trén mot s6 diém chuan va tir d6 khoanh vé cac mat dia chat mot cach dinh luong
cho toan vung.

Trong nhiéu truong hop su phu thudc gitra do sau va truong tu AT tuan theo quy luat
tuyén tinh (y =ax +b). Diéu nay c6 thé kiém nghiém bang cach tinh hé s6 twong quan:
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N
> HAT,

H.
=L _HAT
n=— N (9.65)
SH YT
i=I _ ITI2 i=I _ AT2
N N

trong do:

H; d6 sau t6i mat phan chia can nghién ctu.

N sb diém duoc dung dé tinh hé s6 tu twong quan.
H d6 sau trung binh dén mit phan chia tir tinh.
AT gia trj trung binh ctia di thudng tir.

Hé s6 tu twong quan 1 = £1 néu quy luat lién quan gitta d6 sau H; va di tir AT; tuyén tinh,
c6 gia tri duong khi a duong va am khi a am.

Sau khi khang dinh mdi tuong quan tuyén tinh, cac hé sé a va b dugc xac dinh bang céac
cong thuc:

N N N
N2 HAT, - 2 H, > AT
i=1 i=1 i=1
N N
N AT - (AT
i=1 i=1

N N
Z H; - az AT,
_ o1

b— i=1
N

a=

(9.66)
Biét cac hé s6 a va b ta c6 thé tinh d6 sau t6i mat phan chia tir tinh cho toan ving qua gia
tri di tir c6 lién quan véi n6 da dugc phan chia.

Trong trudng hop mong két tinh cé tir tinh yéu, viéc xac dinh dJ siu téi mat trén cua nd
chi c6 theé dugc tien hanh qua két qua xac dinh do sau toi mat trén cua cac khoi macma nam
trong do.

Tuong tu ta cé the thiét 1ap sy twong quan ba chiéu nham lién két cac so li¢u tur, trong luc
cung do sau mat can nghién ctru.

Ta hiy dua ra cong thirc tong quat trong trudng hop nay.

Gia st chung ta c6 cac dai luo’ng bién d6i xi, 1=1, 2, 3...(Vi du x; la d6 sau h, x, 1a Ag,
x3 la AT,...) duoc xac dinh tai cac diém P, k=1, 2, 3... N, va mdi dai luong x; c6 thé dugc
biéu dién qua ham héi quy tuyén tinh ddi véi cac dai luong x khéc. Nhimng dic trung sé duoc
sir dung trong phép tinh hoi quy 1a:

* Gia tri trung binh:
_‘ 3 9' 7
Xi N lek ( 6 )

Céc covariance (hi¢p bién):
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K = m Z (X = X)X = X)) (9.68)
Khi i =] ta c6 dai lugng variance:
1 N
2 =32
m =K. =— X.
i i N-1 El( ik i
Hé sb tu trong quan timg doi:
Nij = (9.69)
m;m;
Hé sb tuong quan riéng phan:
N2 — MM
My = 12~ N3N (9.70)

(I-nip)' 2 (1-n3)'"?
Tong quat:

Ni2...(m-1) ~ Mim34...(m-1"2m34...(m-1)
2 1/2 1 1/2
(I- n1m34.‘.(m—1)) (I- n2m34...(m—1))

MNi(234.m) = (9.71)

Trén 13nh thd nudc ta cac loai quaczit, gonai, di¢p thach két tinh, amphibolit thudc moéng
két tinh thudng co tir tinh 16n hon cac dé tram tich khac, song lai bi x04 nhoa boi anh hudng
truong cia cac khdi mac ma tir tinh manh phd bién khip noi. Didu d6 gy kho khin cho viéc
xac dinh dia hinh cia méng két tinh.

Céc truc di tr 1a mot trong cac dAu hiéu chi dao nham chi ra cac phuong cAu tric dja chat
ma trude tién 1a phuong cua cac dit giy. Cac dut giy kién tao duoc thé hién trén tai lidu tir
nho kha ning ching mang vét chat sit tir c¢6 lién quan véi cac qua trinh hoat dong macma.
Cac dut gay doc theo cac déi xung yéu 1a kénh dan cho vat liéu duoc dua 1én tir dudi sau, 1a
noi chiu tic dung truc tiép ciia nhiét do va ap suét, noi xay ra qua trinh sinh khoang do trao
dbi vat chat v6i cac nham thach vay quanh hodc két tinh tir dung ly. Trong hop tao khoang vét
d6 thuong c6 mat cac khoang vat st tr nhu manhetit, pirdtin, inménhit va do vay trén s6 liéu
tir cac dut gy loai nay thudng duoc thé hién dudi dang cac di thuong dang tuyén co cudng
d6 va kich thudc khac nhau tuy thudc vao quy mo va hoat tinh cta dit giy. Mot sé dit giy
khac lai kém theo cac thé macma co tu tinh cao hon so vdi da vay quanh. Chung gy nén cac
di tir tap trung doc theo cac tuyén dut gay c6 dang chudi hat cudm. Cac dut giy co thé vira 1a
ranh gi6i phan chia cac tdp da c6 ngudn gbc va thanh phan thach hoc khac nhau, ciing dong
thoi 1a ranh gidi phéan chia tir tinh. Trong truong hop dé trén ban do tir chiing tap trung doc
theo d6i phan chia hai mién dj tur.

9.7.2 Tim kiém sit

Quing st va cic san pham 6xy hod cla nd bao gdm nhiéu loai. Quing nguyén sinh 13
manhétit, hématit, mahémit, xidérit, trong do6 manhétit co tir tinh cao hon ca va la d6i tuong
quan trong nhét gay ra truong tu, dé dang phat hién tryc tlep bang phuong phap tham do tu.
Quang tht sinh bao gdm cac hydroxit sit, ¢ tir tinh yéu hodc rat yéu, giy nén trudng tir
khong dang ké. Chiing c6 thé dugc biéu hién tryc tiép trén ban do tir, hodc gian tiép qua mbi
lién quan véi cac than quiang nguyén sinh.
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V& mit nguon gbc sinh thanh, quang sat co thé c6 ngudn gdc nhiét dich, tlep xuc trao doi,
bién chét hodc trim tich. Quing sat nguon goc noi sinh c6 thanh phan chii yéu 1a manhétit
mang tu tinh cao hon ca. Quang nguén goc bién chit c6 tir tinh thip hon. Cac loai quing thtr
sinh thuong cé tir tinh rat yéu.

Cong viéc tim kiém st bang phuong phap tir ¢6 thé duoc tién hanh theo cac budc khac
nhau véi cac ty 1¢ tric lwong khac nhau. Cac mo co quy mé 16n c6 thé duoc phat hién o ty 1¢ do
dac 1:200.000 hodc 1:100.000. Loai quy mé vira ¢ thé dugc phat hién & cac ty 18 1:50.000,
1:25.000. Khi tim kiém chi tiét hodc tham do so bd, dé khoanh v& cac than quang trén vung mo
da biét, ty 1¢ khao sat c6 thé 1a 1:10.000 hoc 16n hon.

Di tir dién hinh lién quan dén mo sat ngudn gdc bién chat 1a moé Cude ko (Lién x6 cii).
Chiéu dai di tor dat 800 km, rdng 50 km, cuong do trén 10° nT, gap doi truong tir binh
thuong.

Di tir nay dé dang phat hién tir d cao trén 10 km. Quing 1a cac via quaczit sit bi vo nhau
phirc tap ndm & cac do sau 100-600m. Tai nhiéu viing quaczit sit bi 6xi hoa thanh mactit co tir
tinh hang ngan 1an bé hon. D& phan chia cac ving tap trung loai quing giau ndy ngudi ta st
dung phdi hop phuong phap trong luc. Ly do 14 vi quing nguyén sinh va thir sinh déu c6 mat
d6 cao trong khi hé s6 tir hod ciia chung khac nhau hang nghin lan. Quing mactit gay nén di
thuong trong lyc duong 16n trén ving di thudng tir yéu.
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Hinh 9.12

Két qua tinh di thuong gia trong luc tai mot ving quing sit Thach Khé theo két qua cua Ton Tich Ai

Trén lanh thd cua nude ta mo st cd ngudn gde bién chit dién hinh 13 Tong Ba, Lang Mi-
Hung Khanh, Lang Léch Ba Hon, Lang Nhuoc, Lang Vinh v.v... Quing quaczit manhetit
hodc amphibol manhétit c6 dang via ndm kep trong cac tdp quaczit gonai hodc amphibolit va
gay nén di tr hang van nT. Do céc via mong va kém duy tri theo duong phuong cho nén cac
di tir thuong hep va khong 6n dinh. Trong da sb trudng hop viéc phan tich dinh luong cac di
tor nay khong c6 gi kho khéan theo cac thuat toan phan tich cho truong hop céc bai todn hai
chiéu. Dj tir 6 lién quan véi mo sét tiép xtic trao ddi dién hinh 1a Thach Khé, di duoc phat
hién nam 1962 qua két qua do tir hang khong. Tai dy trudng AZ c6 bién do dat dén 24.000
nT.

Di tir c6 dang dang thudc, cyc tri am (-16.000 nT) & vé phia bic va cuc tri duong (8.000
nT) nam tai phia nam. Di thuong trong lyc c6 bién d6 cuc dai 7 Mgal ndm trén mién chuyén
tiép am duong ctia di thuong tir. Tai vi tri 6 di thuong tir ¢6 gradient 16n nhét. D6i twong gay
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di thuong tir 1 mot than quing sat kich thuée mdi bé 300 m thanh phan manhetit nam ¢ do
sau tor 60 m dudi 16p cat phu. Quang c6 ngudn goc tieép xuc trao doi, hinh thanh trén mién tiép
xuc gitra dat da cacbonat D€ von va khoi granit y; Nam gioi.

Tai vung quang nay dua trén cac s6 liéu trong luc va tur thu dugc, tap thé cac can bo dudi
sy huéng dan cua Ton Tich Ai d tién hanh phan tich t6 hop cac di thuong d6 (Hinh 9.12).
Trong ving ndy cac di thuong gia trong luc di duogc tinh toan. Cac két qua thu duoc cho phép
xac dinh chinh x4c vi tri vit quing va lam sang t6 hon ban chat di thuong. Cac di thuong gia
trong luc da phu hop véi cac di thuong trong luc. Trong truong hop nay da khir bo dugc anh
hudng ctuia do tir hod nghiéng.

Quang sat ngoai sinh cling 1a mot loai c6 gia tri cong nghiép lon ¢ nudc ta, do 1a cac mo
¢6 ngudn gdc trim tich thim loc kiéu Quy Xa, Tién B9, 1a cic ving tap trung quang déluvi-

8luvi trén cac ving moé noi trén (ving nui quing thudc Trai Cau), hodc cac mil sit trén cac
than quéng sulfua.

Quang thuong phan bd trén mot dja hinh thun loi cia mat bao mon da véi thanh hinh
tring chdu kich thude dat 1 km mdi bé va chiéu day dat hang chuc mét. Thanh phﬁn quang la
cac hydroxit sat: limonit, gotit, hydrogotit, turit, mactit thuong gop lai thanh nhém sat nau. Tir
tinh cta loai nay rat yeu Tuy nhién cac quing ndm ndy nam trén cac da voi hau nhu khong co
tir tinh cho nén c6 thé duoc phat hién bang phuong phap tir. Trong trudng hop nay két hop voi
phuong phép dién c6 thé sir dung thém phuong phap tham do dién.

9.7.3 Tim kiém céc khoang sin khac

Ngoai quing sét ra trong nhitng nim qua phuong phap tham do tur ciing duoc sur dung co
két qua trong tim kiém va tham do cac khoang san khac ké ca kim loai mau, kim loai phong
xa va phi kim loai. Cac loai quing nay cé tir tinh khong dang ké song thuong lién quan chat
ché vé&i cac khoang vat tir cong sinh hay cac khdi d4 macma thanh phan maphic hay siéu
maphic va nho vay cac s6 liéu tir 13 cac ddu higu tim kiém gian tiép c6 gia tri.

Trén lanh thd nude ta, quing ddng Sinh Quyén c6 thanh phan chu yéu 1a Cancopirit kém
theo cac khoang vat manhétit, pirotin va gay truong tor AZ hang nghin nT.

Quing chi k&m Cho Dién 14 sfalerit tap trung doc theo cac dut giy kién tao chira xam
tan pirit-pir6tin. Cong tac tim kiém c6 nhiém vu trude tién 1a theo ddi cac dut giy do.
Cong viéc nay c6 thé duoc thuc hién bang phuong phap tham do tir.

Quing cromit C6 Pinh bao gdm cac sa khoang ven ria va quing gbc trong dunit Nui
Nua. Van d€ khoanh v€ cac khoi xam nhap tuong tu 1a budc dau trong cong tac tim kiém va
co the dugc giai quyét don gian bang phuong phap tham do tu.

Quing Titan-manhétit Nui Chua c6 lién quan chit ché v6i khd gabrd, quiang Asbet Sudi
Can lién quan dén cac thé periddotit bi secpentin hoa. V&i phuong phap tham do tir ta c6 thé
khoanh v& duoc cac khdi xam nhap, qua d6 co thé tiép tuc cong tac tim kiém cho cic quing
noi trén.

Quang boxit Lang Son (Y Tich) dang via nam kep gitia cac da voi Cp- Py gy di thuong
tr ¢ bién do hang nghin nT va c6 thé dugc phat hién truc tiép bang cong tac do tu.
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