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Nghién ctru kha nang phat hién va anh huong 14n nhau cta cac
hang rong trén mo hinh ly thuyet va kiém nghiém thuc t
bang phuong phdp Ra da dat
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Tém tit: Bai bdo trinh bay cac két qua nghién ciru kha nang phat hién va anh huéng 1an nhau ciia
céc hang rdng bang phuong phép Ra da dat. Theo TCVN 8227-2009 va kinh nghiém thyc té, cdc
tdc gia da lya chon cdc md hinh hang réng dién hinh phii hop véi thuc té, sir dung module
modelling for the 2D-simulation thudc phian mém REFLEXW dé x@y dung md hinh ly thuyét dbi
v6i cdc md hinh hang rong trén, st dung phuong phap Migration dé xur ly tinh todn md hinh, dong
thoi da kiém nghiém khao sét, tim kiém t6 mdi trén dé, dap dat tai mot so khu vye béng hé thiét bi
SIR - 10B va SIR-30 véi ang ten 400MHz do Cong ty GSSI cua My san xuét, Tir do, rat ra cdc két
luén bé ich vé tinh ding din va phu hop cua md hinh ly thuyét khi dp dung thue té, kha nang tmg
dung ciia phuong phap Ra da dat dbi voi viée tim kiém, xdc dinh cdc hang rong nhim nang cao
hidu qué ctia phuong phap, 1am co so cho cong téc phat hién céc hang rong trong hé thong dé, dap

o Viét Nam.

Tir khéa: Ra da dat, md hinh hang r?)ng, dé, dap, Reflexw, Migration.

1. Pit van dé

Phan 16n nhitng cong trinh thuy loi ¢ nudc
ta déu dugc xay dyng cich diy kha lau. Do han
ché vé diéu kién ky thuat va kinh té nhu cong
tc thim do dia chat, thiét ké va thi cong cong
trinh v.v... nén déu c6 nhing bét cap va khiém
khuyét nhat dinh. Thém vao d6, do cong trinh
sau mot thoi gian dai van hanh, vat liéu da chiu
su xam thuc cua tu nhién, cua nguén nudc, tac
dong moi truong, bién dong dia chit va tic hai
cuia nhiéu loai sinh vat, dic biét 1a mdi, cho nén

* Téc gia lién hé. DT: 84-914658586.
Email: minhvd @vnu.edu.vn
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dd xudt hién nhidu dang an hoa trong cong
trinh. Trong d6, hang rdng 12 mot dang 4n hoa
phd bién nhat trong than dé va dap, nhimng hang
rong nay de doa nghiém trong su an toan cua
cong trinh. Mdi mua 1ii t6i, tai hoa déu rinh rap
& khip noi, su ¢ cong trinh c6 thé xay ra ¢ bat
c noi nao va lic nao. Viéc phat hién dugc
nhitng hang réng d6 mot cich nhanh chéng va
hiéu qua, kip thoi tién hanh gia cd, trir hiém hoa
cho cdng trinh, ddm bdo cho cdng trinh véan
hanh an toan da tr¢ thanh mot nhiém vu birc
xdc va quan trong ctia nganh quéan ly cdc cong
trinh thuy loi. Do d6, viéc phét hién va xu ly
hang réng cho céc cong trinh nay 12 mot nhiém
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vu thuong xuyén, lau dai. Mot trong nhiing van
dé can dat ra 1a phai nghién ctru kha ning phat
hién va anh huong 13n nhau cua cic hang rong
trén mé hinh bang cdc phuong phap Dia Vit ly
néi chung va Ra da dat néi riéng 1am co so cho
cong tac phat hién cdc hang rong trong hé thong
dé, dap ¢ Viét Nam, tir d6 d& xuét nhitng giai
phép xt 1y phi hop va hiéu qua.

Trong bai bdo nay ching t6i gidi thiéu mot
s6 két qua moi thu dwoc khi nghién ctru kha
ning phat hién va anh huéng 1an nhau cia cic
hang rdng trén md hinh bang phuong phdp Ra
da d4t (GPR); dong thoi kiém nghiém cic két
quéa nay thong qua viéc khao sat, tim kiém mot
s6 hang rong trén thyc té.

2. Co s¢ va phuong phap xiy dung mo hinh
hang rong ly thuyét

2.1. Phuong phdp Ra da ddt

Phuong phdp GPR [1,2] 1a phuong phédp
bia Vat 1y néng dua trén nguyén 1y thu phat
séng dién tir ¢ tan sd siéu cao tan (tir 15 + 2400
MHz). Khi d6 séng dién tir dugc truyén theo tia
phét ra tir cic ang ten phét va thu séng phan xa
duoc tao ra tir cac dbi twong l1a nhitng mat ranh
gi6i trong moi truong dia chét.

D6 sau thim thdu cia phuong phdp phu
thuc vao tan s6 clia dng ten phat thu va tinh
chat vat Iy ciia méi truong dia chét trong d6 gid
tri hé'lng s6 dién moi tuong dbi hay d¢ dién thim
tuong dbi (&,) va do dan dién (o) 1a chu yéu.
Tén sd cang cao, do dan dién va héng s6 dién
mdi cang 16n thi chiéu siu khao sat cang nho.

Céc dai lugng vat 1f dic trung cua séng dién
tur dugc dung trong phuong phap GPR nhu: van
tde truyén song (v), budc song (1), hé¢ ) suy
giam (a), do dién thim twong dbi (&), do tir
thim (u), d6 dan dién (o)...

2.2. Co s6 lwa chon md hinh hang rong

2.2.1 Co s6 Vit Iy dia chdt

Qua qua trinh khéo sat trén cic doan dé va
céc dap dat ¢ Viét Nam thi hang réng dic trung
thuong do cic dong vat va sinh vat cu trd trén
than dé va dap gay ra, dic biét do loai mdi sinh
song tao ra nhiing hang (khoang) rong.

Theo TCVN 8227-2009, cdc t6 mdi chim
trong dé, dap khi trudng thanh thuong c6 duong
kinh trung binh khoang 0,5-0,7m va chiéu sau
dén dinh khoang chinh khoang 1-1,25m.

Vi vay, chiing t6i lya chon cdc m6 hinh dién
hinh dé thir nghiém trén mo hinh 1y thuyét véi
b4n kinh hang rdng trung binh 14 0,3m nhur sau:

* Pbi v6i md hinh ¢6 1 hang rdng: do siu
hang r5ng: 0,3m; 0,6m; 0,9m; 1,2m va 1,5m.

Muc dich dé danh gid hiéu qua ciia phuong
phap Rada dét theo cic d9 sau cua ddi tugng

* Pbi voi 1 hang réng ¢ do sau 1a 1m thay
d6i ban kinh dbi tugng: 0,05m; 0,Im 0,15m;
0,2m; 0,25m; 0,3m; 0,4m; 0,5m.

Muc dich dé danh gia hiéu qua cia phuong
phap Rada dat v6i cing mot d6 sdu nhung bén
kinh hang rdng thay doi.

* P6i véi mod hinh 2 hang rong:

- Hai hang rong cé cung vi tri nhung dg
sdu khdc nhau:

+ Hai hang r5ng ¢6 do saula 0,3m va 1,2m.

+ Hai hang r5ng ¢6 d0 sau la 0,3m va 0,9m.

+ Hai hang r5ng ¢6 d0 sau la 0,9m va 1,2m.

- Hai hang réng khdc vi tri va khdc dg sdu:

+ Hang rong 1 tai vi tri so v6i dau tuyén do
12 3m, & d6 siu 0,9m; hang rong 2 tai vi trf so
voi dau tuyén 12 3,9m, & d6 sau 1,2m.

+ Hang rong 1 tai vi tri so v6i dau tuyén do
12 3m, & d6 sau 0,9m; hang r5ng 2 tai vi tri so
voi dau tuyén 12 3,6m, & d6 sau 1,2m.
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- Hai hang rong khdc vi tri va cung do sdu:

+ Hai hang rong & do sau 0,9m va tai vi trf
s0 voi dau tuyén do 1a 3m va 3,6m.

+ Hai hang rong c6 d6 sau 0,9m va tai vi trf
so voi dau tuyén do 1a 3m va 3,9m.

Luya chon md hinh ¢6 2 hang rdng & nhiing
trudng hop trén dé danh gid anh hudng cua hai
dbi tugng hang rdng khi chiing & canh nhau véi
dd sau trung nhau, khéac nhau, va khac vi tri.

2.1.2. Co 56 lya chon ang ten

C6 rat nhiéu loai dng ten véi tan sb trung
tam vi du nhu: 15Mhz, 20Mhz, 40Mhz, 80Mhz,

100Mhz, 200Mhz, 400Mhz, 900Mhz, 1600Mhz,
2 600 Mhz.

Do mdi loai @ng ten c6 tan sé nhét dinh nén
ching twong tmg voéi budc séng nhat dinh.
Theo chiing t6i, voi cdc ddi tugng 12 hang rong
c6 duong kinh > 20cm thi phuong phap Rada
dat c6 thé sir dung ba loai dng ten cé tan sd:
100Mhz, 200Mhz va 400MHz dé khao sit.

Theo nguyén 1y tin sd ing ten trung tim
cang cao thi d§ phan giai cang 16n nhung d¢
sdu nghién ctru lai giam. Con véi dng ten tan sd
thap thi ting dugc chiéu siu nghién ciru nhung
d6 phan giai lai thap. Theo thong s6 nha san
suét (hang GSSI) thi véi dng ten 400Mhz c6 thé
nghién ctru dwgc ¢ chiéu siu 0-3m trong diéu
kién c6 hang sb dién méi 12 16 va ang ten c6 tan
s6 400Mhz c6 d6 phan giai cao hon so vdi dng
ten 100Mhz va ang ten 200Mhz. Vi vdy, ching
t6i lya chon dng ten c6 tin sd trung tam Ia
400Mhz dé tinh toan trén md hinh hang rdng ly
thuyét da lua chon 6 trén.

2.3. Phuong phdp xdy dung va xir Iy mé hinh
hang rong Iy thuyét
2.3.1. Module modelling for the 2D-simulation

Phian mém dé thuyc hién méd hinh héa 1
REFLEXW [3]. Pay 1a chuong trinh xir 1y va

giai dodn cdc s liéu truyén va phan xa séng
(d3c biét ung dung trong Rada xuyén dt
(GPR), dia chin phéan xa, khic xa va séng am).
Hinh anh giai doan dugc st dung 16 bit (65536
mau) vi vy cho hinh anh phén giai rét cao.

C6 nhiéu module trong chuong trinh
REFLEXW, trong bai bdo nay ching tdi chi sir
dung modul modelling for the 2D-simulation.
Module nay sir dung cho sy truyén séng dia
chin hay séng dién tir dya trén muc d§ khac
nhau nao do6, thém vao d6 la thuat toan moé hinh
(tomographic algorithm) cho toan bo $6 liéu
thoi gian truyén (traverltime data).

2.3.2. Xu ly, tinh todn

Phuong phap xu ly tinh todn md hinh
Migration [4] 12 qud trinh bién d6i truong séng
ghi trén bé mit thanh hinh anh chiéu sau thyuc
ctia cdc yéu t6 phan xa trén lat cit. Day 12 budc
xir 1y quan trong trong mdi chu trinh xir ly
nham lam cho cdc 14t cit sau khi cong séng
phan anh tbt nhat lat cit dia chét doc theo tuyén
do.

Céc tin hi€u ghi duogc trén bé mat mang céic
thong tin vé cdc yéu té phan xa trong mdi
truong dia chat & bén dudi, nhung nhimng thong
tin d6 thuong bi sai léch boi cic yéu t khic
nhau qua qud trinh truyén séng trong moi
truong.

Céc sai léch vé vi tri va hinh anh thuc cua
céc yéu té phan xa thuong xay ra nhu xudt hién
cac duong cong tan xa tai cac diut giy hoac doi
vét nhon, su sai 1éch vi trf va d6 nghiéng & céc
suon nghiéng cua nép 101, nép 16m... Qua trinh
dich chuyén Migration c¢6 ging khic phuc
nhitng 4nh hudng sai 1éch nay dua hinh anh
truong séng ghi dwoc trén bé mat phan anh
dting vi trf thyc ctia cac yéu t6 phan xa.
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Hinh 1. Hinh anh dich chuyén Migration.

Dich chuyén Migration khong nhiing dua
céc yéu td phén xa vé vi tri thuc, ma con cé tac
dung tich ldiy tin hi¢u va ciing la mot bd loc
nhiéu manh. Trong diéu kién dia chét phtc tap,
quy luat van tdc bién ddi nhanh theo chiéu
ngang va chiéu dung, viéc lya chon phwong
phap dich chuyén déng vai trd quan trong trong
viéc ning cao chét lugng mat cit dia chat.

3. Mt s6 két qua tinh toan md hinh Iy thuyét
Duéi ddy chiing toi chi dua ra mot sb két
qué vi du dé riit ra két luan can thiét.

3.1. M6 hinh mét hang rong & cdc dé sdu khdc
nhau
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M0 hinh 1 hang rSng ¢6 ban kinh 0,3m nam & vi tri mét thir 3 va & do sau 0,3m.
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boi tuong

Hinh 3. M5 hinh 1 hang rdng c6 ban kinh 0,3m nam & vi tri mét thir 3 va & d6 sau 0,3m
sau khi da xur ly Migration
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Hinh 4. M5 hinh 1 d6i twong hang rdng c6 ban kinh 0,3m nam & vi tri mét thir 3 va & do sau 0,9m.
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Hinh 5. M6 hinh 1 hang rSng ¢6 ban kinh 0,3m ndm & vi tri mét thir 3 va & do sau 0,9m
sau khi da xtr ly Migration
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Hinh 7. M6 hinh 1 hang rdng c6 ban kinh 0,3m nim & vi tri mét thir 3 va & do sau 1,2m
sau khi da xu 1y Migration.

Vé6i mo hinh hang réng c6 ban kinh 0,3m &
cdc chiéu sau tr 0,3m dén 1,5m thi phuong
phap Rada dat voi ang ten 400 Mhz van c6 thé
xdc dinh duoc chiing. Tuy nhién, dén chiéu sau
tur 1,2 tin hi€u thu dugc da bi suy giam nhiéu, vi
vay khi tién hanh do thyc té dén chidu siu nay
nén chd y tang khuyéch dai tin hiéu dé thu duogc
dbi tuong tét hon.

Tai tat ca cdc chiéu sau sau khi qua phép loc
Migration cho théy vi tri, chiéu sau dén dinh va
kich thudc ddi tugng thu dwoc phit hop véi ddi

tugng md hinh héa nhung khong xac dinh dugc
ddy cia ddi twong. Theo y kién cua tic gia
khong xdc dinh dugc ddy cia doi twong c6 thé
do van tdc truyén séng dién tir trong ddi tuong
nhanh hon gip 4 lan so véi trong mdi trudng
(hing s dién moi cia ddi tuong 1a 1 va moi
truong la 18) nén ddy cua ddi tuong bi co 1én
mong cdn bang Y4 chiéu day that nén rat khé
phan biét dugc ddy cua chiing.

3.2.M6 hinh hang rong nam & dé sau Im cé bdn
kinh thay doi
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Hinh 8. M6 hinh 1 hang rdng c6 ban kinh 0.05m ndm & vi tri mét thir 3 va ¢ d6 sdu 1a 1m.
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Hinh 9. M6 hinh 1 hang rdng c6 ban kinh 0,1m nam & vi tri mét thir 3 va & d¢ sau 1a Im.

3

o.oo

=
oy
=

-
=
=

-
&
=

N
=
=

Hinh 10. M6 hinh 1 hang rdng ¢6 bén kinh 0,1m ndm & vi trf mét thir 3 va ¢ d6 sau 1a 1m
sau khi xir Iy Migration
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Hinh 11. M6 hinh 1 hang rdng ¢6 bén kinh 0,5m ndm & vi trf mét thir 3 va & d6 séu 1a 1m.
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Hinh 12. M6 hinh 1 hang rdng ¢6 bén kinh 0,5m ndm & vi tri mét thir 3 va ¢ d6 sau 1a 1m
sau khi xur Iy Migration.

Két qua md hinh héa véi hang rdng c6 chidu siu cb dinh 1m va kich thudc thay doi cho thdy khi
d6i twong qua bé v6i ban kinh 0,05m thi khéng thé xac dinh dwoc dbi twong. Khi ban kinh 0,1m thi
xédc dinh duoc ddi twong, voi ban kinh hang réng 16m tir 0,15m trd 18n thi ¢6 thé xdc dinh ddi twong
mot cach rod nét.

3.3. M6 hinh c6 2 hang réng c6 cing vi tri nhung dg sau khdc nhau
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Hinh 13. Mb hinh 2 hang rSng ¢6 béan kinh 0.3m nim & vi tri mét thir 3 va & @0 sau 1a 0,3m, 1,2m.
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Hinh 14. Mb hinh 2 hang rSng ¢6 béan kinh 0.3m nim & vi tri mét thtr 3 va & @0 sdu 1a 0,3m, 1,2m
sau khi da xtr ly Migration
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Hinh 15. M6 hinh 2 hang rSng ¢6 béan kinh 0.3m nim & vi tri mét thir 3 va & do sau 1a 0,3m, 0,9m
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Hinh 16. M6 hinh 2 hang rdng c¢6 ban kinh 0.3m ndm & vi tri mét thir 3 va ¢ d6 sau 13 0,3m, 0,.9m

sau khi da xtr ly Migration
Két qua md hinh 2 hang rdng ndm trén nhau dudi. Con 2 hang rdng sét nhau thi két qué trén

cho thay vé6i khoang cich 2 hang rdng cich mod hinh (hinh 15) va sau khi da xtr ly Migration
nhau 0,3m (hinh 13) thi két qua do gan nhu (hinh 16) déu khong thé xdc dinh dugc hang
khéng xdc dinh dugc dbi twong bén dudi, rong phia dudi.

nhung sau phép loc Migration (hinh 14) thi
ching ta van xdc dinh dugc hang rong phia

3.4. Mé hinh 2 hang rong nam khdc vi tri va do
sau khdc nhau
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Hinh 18. M6 hinh 2 hang rSng ¢6 ban kinh 0.3m nim & vi tri mét thir 3 va 3,9; do sau la 0,3m, 0,9m
sau khi da xur ly Migration
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Hinh 19. M6 hinh 2 hang rSng ¢6 béan kinh 0.3m nim & vi tri mét thir 3 va 3,6; d0 sau la 0,9m, 1,2m.
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Hinh 20. M6 hinh 2 hang rSng ¢6 ban kinh 0.3m nim & vi tri mét thir 3 va 3,6; do sau la 0,9m, 1,2m
sau khi da xu 1y Migration.

Két qua md hinh héa 2 hang rdng nam léch
nhau thy ring ké ca khi hai hang réng nim
canh nhau va cach nhau 0,3m thi Két qud md
hinh héa cho thdy c6 su giao thoa ciia 2 mo
hinh hang rdng nhung van thiy ro dwoc 2
parobol nguge do 2 hang rdng nay tao ra (hinh

béi trone Déi tugng

depth [m]

20

17 va hinh 19). Két qua sau khi xir Iy Migration
thi da tach biét dugc 2 hang rong nam doc lap
va phan biét 16 rang 2 hang rong (hinh 18 va
hinh 20).

3.5. M6 hinh 2 hang réng nam khdc vi tri va
cung do sdu
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Hinh 21. Mb hinh 2 hang rSng ¢6 béan kinh 0.3m nim & vi tri mét thir 3 va 3,6; d6 siu 1a 0,9m
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Hinh 22. Mb hinh 2 hang rSng ¢6 béan kinh 0.3m nim & vi tri mét thir 3 va 3,6; d6 siu 1a 0,9m
sau khi da xtr ly Migration
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V6i hai hang rdng nam ciing do siu, khi
khoang céch cta ching khoang 0,3m thi c6 thé
xdc dinh duoc chiing mot cach dc 1ap (hinh 23
va hinh 24). Khi 2 hang réng niam sit nhau thi
két qua do md hinh thdy c6 sy giao thoa ciia 2
hang rong (hinh 21), sau khi xtr ly Migration
thiy mo hinh 2 hang rdng sat nhau rat khé nhan
biét timg dbi twong doc 1ap (hinh 22).

4. Mot s6 két qua khao sat thuc té

Qua két qua nghién ctu trén md hinh ly
thuyét, chiing t6i di tién hanh khao sit, tim
kiém td méi trén deé, dap d4t tai mot sb khu vuc
bang hé thiét bj SIR - 10B va SIR-30 véi dng
ten 400MHz do Cong ty GSSI ctia My san xuat
dé khing dinh lai tinh ding dan cia mo hinh

khi 4p dung thyc té. Dudi ddy chiing toi chi dua
ra vai vi du minh hoa.

4.1 Két qua xdc dinh hang rong 16 méi trén dé
ta Dao, Nam Truc, Nam DPinh

Ching t6i thtr nghiém khao sat tai doan tur
K24+600 + K24+650 trén dé ta Pao thudc dia
phéan huyén Nam Tryc-Nam Dinh.

Két qua (hinh 25) cho thiy dinh hang rdng
t6 mdi nam & do sau 1,5 m, duong kinh ddi
twong 1a 0,7m va ¢ vi tri mét thr 2,2 so voi dAu
tuyén do.

Nhu vay, dbi twong thyc t& nam ¢ do siu
1,5m véi ban kinh 0,35m Ia hoan toan pht hop
v6i két ludn tir nghién ctru mo hinh 1y thuyét da
trinh bay & trén.
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Hinh 25. Két qua khao sat hang rdng t6 mdi trén dé ta Dao, Nam Truc, Nam Dinh.

4.2. Két qua xdc dinh hang rong 16 moi trén dé
Ta Cam, Thuy Nguyén, Hai Phong

Ching t6i thir nghiém khao sat doan dé ta
Cém tir K21+300 + K21+400 thudc dia phan
huyén Thiy Nguyén-Hai Phong, tai vi tri
K21+345 hién c6 mot té mbi dang hoat dong va
phat trién.

Két qua khao sét to mdi (hinh 26) cho thy
hai dinh hang réng t6 mdi nim ¢ do sau 0,9 m
va & vi tri mét thir 1,5 va mét thtr 2,5 so v6i dau
tuyén do. Hai dbi twong hang rdng nam céch
nhau voi kich thuéc bang véi ban kinh ddi
tuong cho két qua phtt hop véi mé hinh ly
thuyét.
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Hinh 26. Két qua khao sat hang rdng t6 mdi trén dé Thity Nguyén-Hai Phong.

5. Két luan

Sau qud trinh tim hiéu, nghién ctru kha ning
phét hién va anh hudng ctia cdc hang rong trén
mb hinh ly thuyét va kiém nghiém thuc té bang
phuong phap Rada, tac gia c6 mot s6 nhan xét
nhu sau:

1. V&i md hinh hang rdng c6 ban kinh 0,3m
& cédc chiéu siu tir 0,3m dén 1,5m thi phuong
phap Rada vé6i dng ten 400 Mhz van c6 thé xic
dinh duogc chiing. Tuy nhién, dén chiéu sau tir
1,2 tin hi€u thu dugc di bi suy giam nhiéu.

2. Qua xir Iy Migration cho théy vi tri, chiéu
sdu dén dinh va kich thudc ddi tugng thu duoc
phit hop véi ddi twgng md hinh héa nhung
khong xéc dinh dugc ddy cia dbi tuong.

3. Két qua mo hinh héa voi hang rdng c6
chiéu siu c¢6 dinh 1m va thay ddi kich thudc
cho thay khi ddi tuong qud bé voi ban kinh
0,05m thi khong thé xdc dinh dugc ddi twong.
Khi ban kinh 0,1m thi xac dinh duoc dbi tuong,
Khi ban kinh hang rong 16n tir 0,15m trd 1én thi
¢6 thé xéc dinh ddi twong mot cach rd nét.

4. Két qua thir nghiém hai hang rdng nim
trén nhau cho thiy véi khoang cich 2 hang rong
khoang 0,3m thi két qua do gan nhu khong xic
dinh duoc dbi tuong dudi sau phép loc

Migration thi ching ta van xdc dinh dugc hang
rong phia dudi. Con hai hang rdng sit nhau thi
khong thé xdc dinh dugc hang rdng phia dudi.

5. Két qua mo6 hinh héa 2 hang rdng nim
léch nhau thay ring ké ca khi hai hang rdng
nam canh nhau van phan biét dugc chiing.

6. V6i hai hang rdng nam ciing d6 siu thi
khi khoang cich ciia chling bang hoic 16n hon
bén kinh ciia dbi tugng hang rdng thi méi c6 thé
xac dinh duoc ching mét cach doc 1ap.

7. Tur nhitng két qua khao sit hang rdng
ngoai thyc té cho thdy mé hinh 1y thuyét hoan
toan pht hop.

8. Phuong phép Rada da cho thiy kha ning
phat hién nhitng 4n hoa 1a hang rdng c6 kich
thuéc nho va nong. Uu diém cua phuong phép
12 c6 d6 phén giai cao, tdc do khao st nhanh va
cho két qua so bo c6 thé thiy ngay tai thyc dia.
Phuong phép c6 thé dép tng duoc yéu cau chat
lwgng ciing nhu tién d6 ctia cong trinh.

9. Tuy nhién nhugc diém 16n nhét cia
phuong phdp d6 1a khi moi truong c6 do dan
cao thi do siu nghién ctu clia phuong phap
giam dang ké; khi khao sat thyc té thi nhidu do
mdi truong bat dong nhit anh huong dén tin
hiéu do, do vay can phai khuéch dai tin hiéu dé
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loai bo nhidu. Phuong phdp Rada dat da xic
dinh dugc chinh xdc do sau dinh va d¢ rong cia

nghién ctru va thir nghiém dé cé két qua nay.
Chiing t6i xin tran trong cdm on.

hang rdng, nhung chwa x4c dinh duge ddy cua
hang réng nén cin phai tiép tuc nghién ctru
thém. Tai liéu tham khao
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Study on the Ability of Ground Penetrating Radar to
Determine Cavite and the Effects between Cavities under
Theoretical Model and in Reality
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Abstract: The article shows the results of a study on the ability of Ground Penetrating Radar to
determine cavity and the effect between cavities under theoretical model and in reality. Basing on
TCVN 8227-2009 and the authors’s field experience, the authors selected typical cavity models
suitable to fact, using module modelling for the 2D - simulation belonging to REFLEXW software in
order to design the theory models for the cavities mentioned above and using Migration method to
process models. Additionally, the tests, such as termite nest survey in dike and dam, were performed
with SIR-10B and SIR-30 with antenna 400 MHz made in GSSI- USA. From there, helpful
conclusions about precision and suitability when the theoretical cavity model was applied in reality
was drew, and the application ability of the Ground Penetrating Radar to determine cavities in order to
improve the efficiency of the method. This also lays the basis for determining cavities in dike and dam
in Vietnam.

Keywords: Ground Penetrating Radar, cavity model, dike, dam, Reflexw, Migration.



