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Cdng tic do sdu difn tiieo md hinh mdt 
chicu (ID) ttong dilu tta khodng sdn d 
nudc ta ttong tiidi gian qua da fliu dupe 
mft so kfit qua dang kfi. Tuy vay vin cdn 
mft sd han chfi, do phuang phdp duoc xdy 
dvng ttfin CO sd gid tiiilt cdc ldp dia difn 
trong mjt cdt Id song song vd ndm ngang, 
Cd sv ddng nhdt ngang vl ti'nh din difin vd 
dia hinh tifin mjt la bdng phing. Trong 
thvc te d nudc ta, ttfin cac difn ti'ch 
nghifin ciiu thudng cd cdu tiiic dia chit vd 
dia hinh rit phirc tjp, cdc ddi tirong 
nghien ciiu fliudng cd quy md kfch Uiudc 
W. djng d hojc diiu ki'nh, khdng tiiod 
man cdc difiu kifn nfiu tifin. Nfin quy tiinh 
do dac va xu ly tdi lifu flieo md hinh ID 
thudng cd sai Ifch so vdi flivrc tl vd kem 
tin cjy. 

Ngdy nay, vdi cdc tfidnh tvu mdi tiong 
k? tiiujt tt'nh todn vd mdy tt'nh nfin gidi cdc 

bdi toin difn cho md hinh phirc tjp 2D da 
dupc cdi tifin, cdc quy tiinh cdng nghf do 
djc, xu ly tdi lieu do difn tiieo md hlnh 2D 
da dupc hodn tiiien vd da dupc sii dung cd 
hifu qud d cdc nudc tifin tifin. 

Phuong phdp do difn ddng mft chilu 
vd xoay chifiu flieo md hlnh 2D da dupc 
nghien ciiu dp dvng phvc vu cdng tic difiu 
tia khoing san, nudc ngdm, tai bifin dja 
chat... ti-fin nhifiu viing cua lanh flid nudc 
ta tiong flidi gian qua da fliu duac cdc kit 
qua ding tin cjy. Bdi bdo xin gidi fliieu 
mpt sd kfit qud nghifin cim fliudc cic llnh 
vvc nfiu tten d mpt sd vimg ciia lanh tiil 
Viet Nam. 

IK? THUAT THU TWkP VA XCr LV S6 U$U 
I.Ky thujt thu thjp sdlifu 
a) Mdy dd: 

Mdy do dupc su dung dl difiu tia 
khodng san, nudc ngim vd tai biln dja 
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chat Id tijm mdy da kfinh ddng mpt chifiu 
cua hang SCINTREX Canada vdi mdy 
phdt TSQ-3 va diu tiiu lPR-12, cdng suit 
phdt ciia mdy la 3 Kw vdi ddng phdt cvc 
dji Id 10 A, till phat cue dji Id 1500 V vd 
tram do difn ddng xoay chifiu cua hang 
PHOENIX Canada vdi mdy phdt T3 va 
diu tiiu V5 vdi 17 tin sd, tii 0,125 Hz dfin 
8192 Hz dfi thu thjp sd lifu cho cic viing 
nghifin ciiu. 

b) Thiet bi do: 

Cdng tdc do sdu difn dupc tifin hdnh 
theo quy trtnh md hinh 2D vdi hf thifit bj 
chu djo Id ludng cvc (dipole dipole), 
kfch tiiudc thilt bj dupc sii dyng Id (A a B 
na M a N) vdi a=20 m, n=l -r3; a= 40 m, 
n=2-r4; a=80 m, n=2-r4. Trong tiiudng 
hpp vung khdo sit thi thu dupc qud bfi thi 
su dung hf thilt bj doi xiing (Wenner -
Schlumbeger), kfch thudc thilt bi dupc su 
dvmg Id (A na M a N na B) vdi a=20 m, 
n=l -4 ; a= 40 m, n=2-5; a=80 m, 
n=2-5. 

2. Phdn tfch djnh Iv^ng tdi liju difn 
theo md hlnh hai chiiu (20) 

Mvc dfch cua phdn ti'ch dinh lupng mjt 
cdt do sau difn hai chilu (2D) Id xdc djnh 
cdc tham sl ciia cdc phin tii ttfin todn bf 
mjt cdt sao cho trudng quan sdt ttfin mdt 
cdt tiamg vdi ttudng tt'nh todn mft cdch tit 
nhit. Thvc chit Id cvc tilu hda philm 
hdm df lfch binh phuomg trung binh giiia 
gid tii difn ttd suit, phdn cvc fi do ttfin 
todn bf myln do vdi gid tii ti'nh md hlnh 
ly tiiuylt gi(x): 

1 " ^ glix) 
-.0 (1) 

Trong dd : X - Tham sd md hinh, tpa dp 
vd difn frd suit hay gid tri phdn cvc ciia 
cdc phin tii difn tfch Sy; 5x - budc tiiay 
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ddi cic tham sd x. Khi gii tri 8x dii nho, 
ham g(x + 5x) dupc vilt lji dudi djng da 
thiic: g(x + 5x) = g(x) + J8x 

Trong dd: J: Ma trjn Jacobi, dupc xic 
djnh cho mSi lan thay ddi md hinh. 

Phifim hdm (1) se djt duac cvc tilu 
Grain ~ J5x, tir dd ta xdc djnh dupc buoc 
thay dli 6x = J*Emi„, vdi J* ma tran 
nghjch ddo cua J. 

Vifc cvc tilu hda philm hdm sai sl (1) 
da cd nhilu thujt toin gidi khde nhau, voi 
tie dp hpi tv lit nhanh vd cd thi djt d̂ n 
dd sai sl dudi 1 % dli vdi sl lifu tfnh \^ 
thuylt sau 5-10 lin tinh ljp. 

Vdi thujt todn neu tren, cho phfip lap 
cdc chuang trtnh tv dfng hda qud trtnh 
tfnh. Hifn nay ttfin thi gidi cd mft s6 
phan mim phan tfch 2D tuomg dli ph6 
bien vd hifu qua nhu phin ttAtti 
RES2DINV, RESDC IP2DI. Chiing toi da 
su dvng chuang tilnh phdn tich djnh 
lupng tfieo md hinh 2D bdng phan mim 
RESDC 1P2DI v4 cua hang INTERPEX 
My de phdn ti'ch cdc so lifu do. 

III. K ^ QUA NGHI^ CUU 

1. K4t qua nghien ciru dilu tra khodng sin 

Phuang phdp do sau difn 2D (do s§u 
phan cvc kfch tfifch ddng difn 1 chieu vi 
xoay chilu) da dupc dp dvng ttong nghiin 
ciiu dilu tta khodng sdn d nhilu vimg ciia 
lanh tfio nhu; dilu tta khoing sdn ding b 
Td Phdi (Ldo Cai), Cic My (Bdt Xdt, Ldo 
Cai)...; Dilu tta chl-kem d cdc vilng tinh 
Bdc Kjn, Tuyen Quang vd Yfin Bdi, ...; 
Dilu tta vdng d Qudng Nam, Qudng Binh, 
Hul vd Kon Tum, thilc d Nghf An vii 
Tdy Nam Nui Phdo..., kit qud mft so 
viing cv thfi nhu sau: 



- a)KA qud nghien ciiu (Siu tin qu^ng 
d donga Vdng TdPh&i, Ldo Cai: 

Dfi nghifin cihi xac lap cdc djc ttimg di 
r thudng phan cvc kfch tfu'eh ddng xoay 

chifiu ttfin cic ddi vd tfidn qudng sulfiir 
ding viing Td Phdi, da tiln hanh do sdu 

' phdn cvrc ddng xoay chilu tiieo md hinh 
2D bing hf tiiilt bi Wenner 
Schlumbeger vdi tin s l 2 Hz; I Hz; 0,5 
Hz vd 0,125 Hz ttfin 7 tiiyln. 

Ket qua nghien cihi phuang phdp phan 
cue kfch tiu'ch ddng xoay chilu tifin cac 
hiyen d vimg Td Phdi djt hieu qua cao. 
Ket qua khoan ti«n cdc dj fliudng cua cdc 
tuyfin deu gjp qujng, do sdu gap quang 
P d phil hpp vdi dp sau phan bd ttong 
^ P g gian. Cdc ddi vd tiidn qujng ding 
cd cdc djc ttimg dj tiiudng phdn cvc ddng 
xoay chieu nhu sau: 

- Cdc di chiia qujng ding cd djc ttimg 
phi phan cvc khac vdi dd philn chira 
graphit vd di khdng chiia qujng ding. 
Qujng dong cd gia ttj difn ttd suit tiiip; 
gid tii pha, hifu itng phdn cvc tin sd vd hf 
so kim loji ldn; gid ttj pha vd hifu img 
phan cue tin sl ty If nghjch vdi tin sl. 

- Qujng ding dupc phan anh ttfin tten 
ddi dj tiiudng cd gid tii phdn cvc vd gid tii 
pha cao, gid tti difn ttd suit tiung binh, 
gia tti hf sl kim loji tiung binh vd hifiu' 
gid ttj pha d tin sd 0,125 Hz vd 1 Hz cd 
gid tii duong. 

Cdc ddi dd philn cd khoing hda 
sulfttf vd chiia graphit dupc phdn dnh tifin 
d! thudng, gid ttj difn ttd suit nhd, gia tti 
phdn cvc vd pha ldn, gid tti hf sd kim loai 
ldn, hifu gid tti pha d tin so 0,125 Hz vd 
I Hz cd gid Oi am. 

Kfit qua phan ti'ch dinh lupng tdi lieu 
do phan cvc ttfin tiiyln T3 d tin sd 0,125 
Hz, tir cpc -28 din cpc 40, dupc till hifn 
tren Hinh 1 cho thiy: 

- Mo hinh diin tr& sudt: cd gid tii difn 
ti-d tir vai iim din tifin 4000 flm, dupc 
chia flidnh 2 ddi khd rd rft: Tu cpc -5 cia 
tiiyfin vfi din cudi cdnh dm cd gid tii difn 
tid suit chu yfiu nhd hon 10 0.m, lifin 
quan vdi da phifin cd chiira graphit; phdn 
cdn lji cd gid tti difn ttd suit chu ylu Idn 
hon 100 Qm, chiing lifin quan vdi dd 
diorit bj biln ddi chiia quang ddng. 

- Mo hinh gid tri pha: LTng vdi tin sd 
0,125 Hz da xdc djnh ddi di thudng 
dupc khdng chfi tu cpc -5 din cpc 30, 
tdn tai dfin dd sau ttfin 100 m, vdi gid ttj 
difn tid suit 50^1000 fim; gia ttj pha 
ldn han 35 mrad, lifin quan vdi cdc than 
qujng sd 4, 5, 6, 7 vd 8, da dupc khing 
chfi d ttfin mjt bing cdng trinh hdo, vlt 
If vd dudi sau bdng cdng ttinh khoan 
LK12 tji cpc 9, LK13 tai cpc 0 vd LK15 
tai cpc 15. Kit qua 3 l l khoan ttfin diu 
gjp qujng hda, ttong dd l l khoan 13 gjp 
qujng d dp sau tir 39 din 52 m, l5 khoan 
12 gjp qudng d dp sau tu 102 m din 110 
m vdi hdm lupng ding ciia cdc mlu diu 
djt ttfin 1 %. 

Theo tdi hfiu dja chdt flil tir cpc -6 din 
cpc 25 tdn tji 5 flian qujng (sd 4, 5, 6, 7 
vd sd 8) djng via cdm vl hudng' tdy. 
Theo tdi lifu dia vjt Iy, qujng d ddy cd 
hinh tiiu phiic tap, khdng tich ra cdc tiidn 
qujng rifing bift, cd till tiidn quing 5 II 
khoan 13 da gjp vd tfidn qujng 6 iS 
khoan 12 Id cung mdt flian qujng kfio ddi 
lifin tuc. 
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Mo hinb pi tri dien trd sutfi phan tkh 

, LK14 

-250 -200 -150 -100 -50 0 .TO 100 ISO 200 250 300 350 400 Xri j 

-25 -20 -15 M6hiohgiitripha{t«ns<I0.I25Hz)ph4ntfch 
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^ ^ I Otn khoing hoi sulltia 
LKI2 
I V; i r l>is<hi t i i l i khoan 

.250 ^ .150 .100 -50 o" 50 100 ^ 1 5 ^ ^ 5 3 m S 3 4 ^ W 

C M g i a i : L _ t _ Vi „ , .a ,« h,«u c « d„ d i . « , ,f, [ T ^ oa phiSn thach anh . bioti. (h« ting S„ Qn,*,): ^ 3 D,o„t: 

H £>di khoang hoi gi&u sulftia 

I Vl trf 16 Hioan gap quang Cu c6 him l u ^ g >0^% 

Hinh 1. Kit qud phdn tich dinh luprig tdi lieu do sdu phdn cue dong xoay chiiu & tdn so 
0,125 Hz Tuyin T3 - vdng Td Phoi, Ldo CaL 
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b) Ket qud nghien cOu dieu tra qudng 
chl-kem ving Ba Xir - Yen San, Tiiyen 
Quang: 

Cdng tdc do sau phan cue ddng xoay 
chifiu tiieo md hlnh 2D dl dinh gii qujng 
chl-kem d vung Ba Xii - Yfin San,Tuyfin 
Quang dd xdc dinh dupc quy md phan bd 
uong khdng gian vd dp sdu phdt ttifin cua 
cdc ddi, tiian qudng. Id ca sd dl tiiilt kfi 
cdc lo khoan ddnh gid quang mot cich cd 
CO so khoa hpc va tin cjy. Tit ca cdc lo 
khoan dfiu gjp qujng. 

Ket qua do sdu phdn cue tren tayin 
T85 hf thifit bi ludng cvc tine lifin tiic diu 
dupc tiie hifn ti^n Hinh 2, kit qui cho 
thay: 

Md hinh gii fri pha vdi tin s l 0,125 Hz 
phdn anh hai ddi di tiiudng cd gid tti pha 
lan han 20 mrad, lien quan vdi tiian 
qujng 14 d cpc 0 vd mjch qudng sl 6 d 
cpc 15 cua tuyen. 

M6 htoh gii tri di«n aa suit phta tfch 

^ ^ ' O O I K ) 200 250 x(m) 

0 200 500 lax) a o i S T m ^ i S ^ S ! ? 
M6 hinh gii trj pha (tin stf 0.125 Hz) phta tfch 

X(m) 

"-" ŝ̂ sŝ î ssŝ -̂ ir̂ t̂ î--
c) Kit qud nghiin cun miu Ira qudng 

thiic viing Sudi Bdc Quy Hpp, 
nghf An: 

Vdi mvc dfch tiieo ddi sv phdt ttiln vd 
khoanh dinh cdc tiidn qujng fliiic d khu 
vye Sudi Bdc - Quy Hpp, Nghf An tiieo 
chieu sdu, da do sau phdn cue tiieo md 
Wnh 2D bdng hf tiult bj Wenner 

Schlumbeger. Ket qud do sau da khoanh 
dinh dupc 3 ddi di fliudng phdt ttiln din 
dp sau tten 250 m, lifin quan din cdc ddi 
than qujng tiiific ttong vimg. Theo tdi lifu 
dia vat ly, vimg sudi Bdc cd quy md 
qujng tiufic rat Idn, vd phdt ttiln din dd 
sau ttfin 250 m, bj phan cdt phirc tap, phi 
hdp vm kfit qua dja chit d cic cdng ttinh 
Id dang khai tiiic qujng. 
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Kfit qud phan ti'ch dinh lupng tdi Ufiu 
do sdu phdn cvc tren myen T7 tir cpc -81 
din cpc 17 dupe thfi hifn trfin Hlnh 3, cho 
thay gid tri hf sd phan cvc thay ddi tii 0,2 
dfin 20,8 % vd chii yeu Id ldn ban 4 %; gia 
tri difn ttd suat trfin tuyfin do bifin ddi 
trong phjm vi rpng, thay ddi tir 19 dfin 
4254 iim, chu ylu ldn ban 1000 iim. Da 
khoanh djnh duoc 3 ddi dj thudng chfnh 
cd gid tri phan cvc ldn ban 8 %, cdc ddi 
di thudng ndy Ifin quan vdi ddi khoang 
hda sunfua chira qujng thific, cv thfi Id: 

Ddi sd 1, dupc khdng che tir cpc -70 
dfin cpc -65, phdt trifin tir dp sdu khodi^ 
25 m vd mdi khdng chfi dfin df sau 
khoang 150 m. 

Ddi sd 2 dupc khdng che tir cpc sl -55 
dfin cpc -45, phdt trien tir dp sdu khodng 
20 m den tten 250 m; 

Ddi sd 3 dupc khdng che tir cpc sl -40 
dfin cpc -15, phin trfin tin tai tir ti-fin mjt 
din dp sau khoang 50 m, phdt tiiln dfin df 
sau tiiay ddi tii 100 din khoang 200 m. 

Mo Unh g i i t i i dita i fd soft pbsn tfch 

-no -7» -700 -«30 .600 -350 -500 -4» -400 -ISO -300 -2S0 -200 -150 -100 -50 SO 100 130 Xim) 

100 300 500 10001500 2000 3000 5000 10000 

MO Idsli g i i iri plita t:at: yhiit dch 

-MO -73« -TOO -CM -000 -550 -SOO -4S0 - « 0 -350 -300 -230 -200 -ISO -10* -3D 0 SO 100 130 Km) 

Hlnh 3. Kit qua phdn tich dfnh luang tdi lieu do sdu phdn cue tuyen T7 
Khu vue sudi Bdc - Chdu Hdng, Chdu Thdnh, Quy Hpp, Nghi An. 

2. Kit qud nghidn cihi diiu tra dja nhift 

Phuomg phdp do sau difin 2D da dupc 
nghifin cim dp dvng dl ddnh gid tilm ndng 
dia nhift d nhilu vimg cua lanh till nhu 
Scm Kim, Hd "nnh, Bon Ldt, Difn Bifin, 
Bd Dudt - Vi Xuyen, Hd Giang.... Kit 
qud do sdu difn 2D da khoanh dinh dupc 
diit gdy, ddi djp vd niit ne tixing da gle cd 
khd ndng chiia nudc ndng tdt cimg nhu 
quy md phan bl tiong khdng gian vd dp 
sdu tdn tji cua ting nudc ndng. 
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Dl xic dinh quy md phan bo vd df sdu 
tin tai cua ddi djp vd nirt ne cd the lifin 
quan vdi ting nudc ndng d viing Bd Dudt 
- Vj Xuyfin, Hi Giang da tiln hdnh do sdu 
difin trfin tuyin TOA, kit qud phan tfch 
djnh lupng tdi lifu do sdu difn tir cpc -51 
den cpc 63 dupc till hifn ttfin Hlnh 4 cho 
thiy, gii tii difn tid suit ttfin tuyin do 
bifin doi ttong phjm vi rfng, thay dli tir 
32 dfin 2467 iim, chii ylu ldn ban 2000 
iim, da khoanh djnh dupc 1 ddi dj tiiudng 
cd gid tii difn tid suit nhd han 500 iim. 



chu yeu nhd ban 200 iim vdi bl rdng d 
dudi sau gdn 300 m (d dp sau khodng 250 
m ddi dj fliudng nay dupc khdng chl tii 
cpc -3 dfin cpc 25). Tuang iing vdi vi tif 
xuat Id nudc ndng, ndm d dp sau khodng 
100 m, chfnh vi vjy md nudc ndng d day 

chi xuat Id d dang sdi tdm chur khdng 
flianh ddng chdy (ngudn nudc ndng d ddy 
nam d dudi sau ti«n 100 m vd xuit Id len 
ttfin mjt tiieo dp Iuc di tiieo khe nirt nhd, 
difiu ndy dupc phdn inh rd nfit ttfin kit 
qud do sau difn tren tiiyln TOA). 

Hinh ^.Kit qua phdn tich dinh luang tdi lieu do sdu diin tuyin TOA 
Khu vuc Bo Du&t ~ Thugng San. Vi Xuyin, Hd Giang 

3. Kit qud nghien ci>u dilu tra ni«>c 
du>dl dat 

• T Phuomg phdp do sau difn 2D da dupc 
nghifin ciiu dp dung di ddnh gid tiem ndng 
nudc dudi ddt d nhilu vilng ciia lanh till, 
djc bift ttong dl in dilu tta ddnh gid 
ngudn nudc dudi dit khu vvc ttnng du vd 
mifin nui phfa bdc d cac tinh Hda Binh, 
San La, Difn Bifin vd Lai chau. Kfit qud 
do sau difn 2D dd khoanh djnh dupc dirt 
gay, ddi djp vd nirt ne cdc hang karst cd 
kha ndng chira nudc tdt d cdc khu vvc 
khao sdt. Id ca sd tin cjy dl xdc djnh vj tri 

vd tiiifit kfi dp sdu cdc Id khoan DCTV 
mdt cdch hpp 1;̂ . Kit qud khoan vl ca ban 
Id phil hop vdi kit qud do dja vjt ly vd djt 
hifu qud. 

Hinh 5 Id kfit qua phan tfch tdi lifu do 
sau difn 2D bdng he tiiifit bj Wenner -
Schlumbeger tifin tuyin T2 d bdn Mudng 
Vd, xd Mudng Vd, huyfin Sdp Cpp, tinh 
San La, kfit qud do sdu difn da phdt hien 
dupc ddi cd gid ttj difn ttd suit nhd ban 
50 iim, chiing lifin quan vdi dirt gay, ddi 
djp vd niit nfi cd khd ndng chira nudc tit. 

Hlnh 5. Kit qud phdn tich tdi liiu do sdu dien tr& Tuyin 2 -
^ Khu vuc Muang Vd - Sdp Cpp. San La Hi thiit bi Wenner - Schlumbeger. 

Kit qud khoan tji cpc 10 myln T2 din 
df sau 101 m cho fliiy: Luu lupng 4,21 
1/s; mvc nudc hj tiiip 18,09 m; dit da 

tang chiia nudc dd sfit kit, bpt kit mdu 
den cd tiidi T3 n-rsb. 

Hinh 6 Id kit qua phdn tfch tdi lifiu do 
sau difn 2D bang hf tiiilt bj ludng cvc 
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tivc lifin tvc diu trfin myln Tl d Ban Mom 
- Chiing Luan -Mai Son, tinh Som La, ket 
qud do sdu difn dd phat hifin dupc ddi cd 
gid tri difin trd sudt nhd ban 100 iim, 
chiing lien quan \di dih gay. ddi djp vd 
nut nfi cd khd ndng chiia nudc tdt. 

Kfit qua khoan tji cpc 10 tuyfin TI d̂ n 
dp sdu 100 m cho thiy: Luu lucmg 8,5 l/s; 
mvc nudc hj thap 3,86 m: dit da tdng 
chiia nudc la di set vdi djng khoi mau 
xam xanh, hat min cd tudi T: oiî i; bi dgp 
va nirt ne manh. 
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Hinh 6. Kit qud phdn tich tdi liiu do sdu dien tr& tuyen Tl Khu vuc Bdn Man - Chiing 
Luang - Mai Son, San La He thiet bi luang cue true liin tuc diu. 

4. Kit qua nghien cini dilu tra tai biln 
trirpl Id, hang karst ngim 

Phuang phdp do sau difn 2D ciing dd 
dupc dp djng cd hifu qud trong ITnh vvc 
nghifin curu tai biln trupt Id, ddnh gid tai 
biln dja chit lien quan dfin hf thing 
khdng pan karst ngira d nhilu vilng ciia 
lanh thd vd da thu dupc cdc kit qud 
kha quan. 

Dfi xdc djnh cdc hf tiidng khdng gian 
karst ngim d khu vvc tiij xd Lai Chau, da 
tien hdnh do sdu difn theo md hinh 2D 
bdng hf thilt bj ludng cvc, kit qud da xdc 
djnh dupc cdc hf thdng diit gay, cdc ddi 
djp vd, cdc hd syt lifin quan vdi hf tiidng 
hang karst ngim. 

Hlnh 7 Id kit qua phdn ti'ch djnh lupng 
tdi lifu do sdu difn bdng hf tiiifit bj ludng 

cvc tivc lien tyc diu ttfin tuyfin Tl-3 6 
khu vvc xd Njm Lodng, tiij xa Lai ChSu. 
Gid ttj difn ttd suit cua hf thifit bj luflng 
cvc bifin ddi ttong phjm vi rpng han, thay 
dli tii 18 din 11.651 iim, chu yfiu bien 
ddi ttong khoang tir 1000 din 10.000 iim. 

Ket qua do sau difn ttd da xdc djnh 
dupc 3 dj thudng difn ttd suit nho hon 
500 iim lifin quan vdi cdc hi syt - hang 
karst ngam ndm d dp sau tiiay doi tir 10 
dfin 30 m, kfch tiiudc tiiay doi tfr 20 den 30 
m. Bfin cjnh cdc hang karst ngam ndm 
ndng cdn xdc djnh dupe ddi dj thudng difn 
ttd suit chu ylu nhd horn 500 iim, mdi 
khdng chfi din dp sdu 100 m, lifin quan vdi 
diit gay, ddi djp vd nirt ne sau, vd cd the­
cd hang karst d dp sau khoang 60-80 m. 

oo 
OH 

W M I M y kl dtan.fn 

Hinh 7. Kit qud phdn tkh tdi liiu do sdu diin tra tuyin TI-3 khu vuc xd Ngm Lodng, 
thi xa Lai Chdu bdng hi thiit bi Ludng cue. 
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IV. Ktr LUAN 

Qua kfit qua ip dyng phuong phip do 
sau dien ddng mdt chilu vd xoay chifiu 
flieo md hinh 2D ttong dilu tta khodng 
san, nuac ngdm vd tai biln dia chdt ttfin 
nhieu vung cua lanh thd, da duac kilm 
chung bing cic cdng ttinh khoan, dat hieu 
qud cao ddng tiidi khde phuc duoc cdc 
han che ciia do sau difin tiieo md hinh ID. 

He fliifit bj ludng cue cd tinh phan di 
cao vd djnh xii tdt hon so vdi tiiifit bi 
ddi xiing. 

Kfit qui do sau difn ddng xoay chifiu 
c6 tinh phan dj vd dinh xir tit hon so vdi 
ddng mpt chifiu, dya vdo cdc gid tii pha vd 
gid trj hifu img tin sl ciia do sdu phdn 
eye ddng difn xoay chilu cd kha ndng 
phar^ift dupe dj tiiudng qujng ding vdi 

- ^ | i | j | | | h ay qudng chl kem vdi biin sfit tit 
hon so ydi hf so phdn eye cOa ddng difn 
mft chifiu. 
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