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NGHIEN CUU PHAT TRIEN CONG NGHE TiM TO MOI VA AN HOA
TRONG PE, DAP BANG THIET BI RADA DAT

TRINH VAN HANH', NGO TRI COP,
PHAM VAN PONG?, DO ANH CHUNG?,
DPAO VAN HUNG’, NGUYEN VAN LOI®

BUI PAC DUNG’

Tém tdt: Cong nghé rada dat dugc danh gid 14 mot phuong phép tién tién nhat hién nay
trong viéc tham do, khao sat cac doi tuong nong trong long dat véi do phan giai va do chinh xac
cao. Phét trién cong nghé nay bing céch thiét 1ap mo hinh 4n hoa, chon lua céc tham so cai dat
thich hop dé do va sir dung cac gidi phap cuia phadn mém Radan for Windows, dé xir 1y so liéu do
nham hién thi rd nhét "anh" clia doi tuong. Tir d6 ting dung dé phat hién 4n hoa tuong tu & hién
truong dé, dap 1a noi dung chinh ctia bai viét nay.

1. Su can thiét

Nudc ta ¢6 hé thong dé song véi hon 5.000 km va hang nghin dap ho chia 16n, nhé. Trong
qué trinh van hanh, st dung da phét hién nhiéu su cd lién quan dén an toan cua chiing vao mua
mua li. Hon nita trong than dé, dap con nhiéu loai 4n hoa tiém tang chua thé phat hién kip thoi
bang cédch quan trac, theo doi thong thuong. Nhiéu phuong phap nghién ctu tham do, phat hién
4n hoa cho dé, dap da duoc thir nghiém nhu: phuong phdp dién huéng cuc, phuong phap phéng
xa, phuong phap chan am... Tuy c¢6 thu dugc mot s6 két qua nhat dinh, nhung cac phuong phap
noi trén van con han ché€ chung 1a do chinh xac chua cao, nang suat tham do khé dap ung duoc
yéu cau thuc té.

Phuong phdp rada dia thim duogc danh gia 1a mot phuong phép tién tién nhat hién nay
trong viéc tham do, khao sét cdc d6i twong ngdm dudi mat dat mot cach nhanh chéng véi do
chinh xdc va do phan giai cao. O céc nudc phat trién, né dugc tng dung rong rii trong nhiéu
linh vuc khdc nhau nhu: dia chat thiy van, dia chat cong trinh, khdo ¢, nghién cttu moi trudong
v.v. [1,2]. D€ xdc dinh céc loai di thuong trong long dt.

Mot s6 nghién cttu & nuéc ta gin day méi chi 1a nhiing ti€p can ban ddu hoac tim hiéu va

ting dung thir nghiém c6 tinh chét dinh tinh cong nghé nay. Dé c6 dugc céc két qua dinh lugng

1,2,3,4,5,6. Vién Khoa hoc Thuy lgi.
7. Vién Khoa hoc K§ thuat hat nhan.
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cho méi d6i twong 4n hoa, nhat 12 cdc 4n hoa trong dé, dap can thiét phai nghién ctu phét trién
cong nghé rada dat cho timg loai doi tuong cu thé [5].

2. Poi tuong va phuong phap nghién citu
2.1. Dii tuong nghién citu

D6i tugng nghién citu 12 t6 méi, hang rdng, hang x6i ngdm, cac khaoi vat liéu bat dong nhat

va ving tham & than dé, dap.

2.2. Phuong phdp nghién ctiiu

Thiét bi rada SIR-10B va phan mém xir 1y s6 liéu Radan for Windows 1a hé thiét bi va
phdn mém da nang, c6 thé xac dinh nhiéu doi tuong - di thudong trong long dat. Tuy nhién, dé
nghién citu ting dung né cho méi doi tugng cu thé néi trén, ching toi da 4p dung cac phuong
phép sau:

2.2.1. Nghién cttu mot s6 tinh chét dién tir quan trong cta cac loai vat liéu chita d6i tugng va
ban than ddi tuong bang cdch 1dy mau va phan tich trong phong thi nghiém két hop xdc dinh
trén hién truong.

2.2.2. Thiét k€ va xay dung mo6 hinh vat 1y cia moéi d6i tugng trén co s phan tich cdc tinh chat
va cdu tric dac trung cua ching. Trong mo6i mo hinh, ting doi tugng lai dugc thiét 1ap v6i mot
s0 dang c6 kich thudc va do sau khac nhau.

2.2.3. Lua chon cédc tham s6 cai dat, hé ang ten, tuyén do va t6c do dich chuyén ang ten thich
hop thong qua viéc nhan dién “4nh” clia d6i twong trén gian do séng hién thi khi do thiét bi trén
mo hinh.

2.2.4. Xt 1y so liéu do trén mo hinh dé nhan duoc dang hién thi rd nhat cing vé6i toa do ctia d6i
tuong trén gian d6 song rada bang cdc cong cu cia phan mém Radan for Windows va céc
modun chuyén dung khéc.

2.2.5. Hiéu chinh cdc tham s6 cai dat va hoan chinh céc k¥ thuat xir 1y s6 liéu bang céch do thir

nghiém thiét bi trén de, dap va khai dao kiém tra thuc t€.

3. Mot so két qua chinh dat duoc
3.1. Xdc dinh hang réng va té moi trén mo hinh

3.1.1. M6 hinh cdc hang réng va té moi

Mo hinh xay dung dam béo cdc yéu t6 1a: Gan giong t6 moi, hang rdng trong moi trudng
tu nhién, da dang vé kich thudc hinh hoc, da dang vé do sau chon vii. Véi kich thude ctia khuon
vién c6 chiéu dai 20 m, chiing t6i da bo tri cdc mo6 hinh hang réng va t6 maéi ¢6 cac tham s6 nhu

trong Bang 1.
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Bang 1
Mo hinh
Thong so Mh Mh Mh Mh Mh Mh Mh
I II 111 v \'% VI VII
b0 sau (cm) 100 100 200 200 300 300 300
Puong kinh (cm) 20 40 40 60 60 80 100

3.1.2. M6 hinh cdc khoi bdt dong nhdt va duong thdm bdo hoa
Nham xdc dinh kha nang tng dung cua rada trong khao sat cac khoi bat dong nhat va

duong tham bao hoa trong cac loai vat liéu khac nhau, chiing t6i da chon bon loai vat liéu dac

trung dé xay dung mo hinh, do6 1a sét, dat doi, cat, va da hoc.
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MAT CATE-B

MAT CATA-A
Hinh 1. M6 hinh khoi bat dong nhat

Kich thudc cua cac khoi duoc tinh todan sao cho ¢6 du s6 dai do (scans) can thiét trén moi
khoi. Ching toi da tinh dugc 14 moi khoi bat déng nhat phai ¢ kich thude it nhat 1a 2 m theo
chiéu kéo cuia dng ten, va bé day ciing it nhat phai dat duoc 1 m dé c6 dugc do phan di theo chiéu
sau. Trén co s& d6 ching toi da thiét ké mo hinh cdc khoi bat dong nhat mo phong cho deé, dap.
3.1.3. M6 hinh cdc hang xé6i ngam

Chiing t6i da chon hang x6i ngam la cac dudng x6i dudi cac 16p bé tong va 16p lat da duoc
14p ddy bang cdc vat liéu tho nhu cdt vang va so6i. Mo hinh dugc xay dung trén 16p dat doi (dac
trung cho vat liéu dap dap) va c6 mat nghiéng 1a 1/3. Lép bé tong trén mat va mai lat dd co
chiéu day la 20cm.

Hang x6i ngdm duoc thiét k& vdi cac kich thudc khac nhau nhdm nghién cdu kha ning
phat hién kich thudc t6i thi€u c6 thé phat hién dugc ctia phuong phdp. Ching toi tinh todn hang
x6i ngdm c6 kich thuée t6i thiéu 1a 0,15m va kich thude t6i da 1a 0,6m. M6 hinh dugc xay dung

trén mot mai dap c6 chiéu cao l1a 1,4m, chiéu rong mat la 5,2m.

3.2. Két qud do trén mé hinh

Viéc giai bai todn trén mo hinh véi cac doi tuong da biét trude vi tri, kich thude va cac
thong so vat 1y khong nhiing gitp cho viéc lua chon t6i uu cac tham s6 cai dat cho mdy do, ma
con 12 co s& dé dua ra cdc tham s6 thich hop dé xit 1y va minh gidi két qua do cua thiét bi trong

cac moi truong dia chat va thoi tiét khac nhau.
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3.2.1. Két qud do trén mé hinh cdc hang réng va té moi

Viéc bo tri mang ludi tuyén do phu thudc chu yéu vao hinh dang, kich thudc cta doi tuong
can khdo sdt tham do va diéu kién thuc dia. P6i véi mo hinh cdc hang rong va t6 méi, chiing toi
stt dung mang lué6i tuyén do khao sat 6 vuong. Khoang cach giita cac tuyén do phai nhd hon
kich thuéc ngang ctia doi tuong.

Céc loai hinh ang ten 100, 200, 400 va 80 MHz c6 kha nang khoanh dinh dugc cac di
thudong clia hang réng, t6 moéi qua 7 mo hinh. Chiéu sau clia di thuong trén gian d6 séng rada
quan st déu tuong tng v6i do sau hang rong thiét ké.

3.2.2. Két qud do trén moé hinh cdc khoi bdt dong nhdt va duong thdm bdo hoa

Trén mo hinh, sau khi bom nuéc xac dinh ranh giéi duong tham bao hoa va hiéu thoi gian
gifta hai ranh gidi nén va dudng thdm bdo hoa s& xdc dinh duoc hang s6 dién moi clia moi
truong khi bdo hoa nudc. Di€u nay rat c¢é y nghia doi v6i cong tac thuc dia khi uéc luong do sau
nghién cttu cho timg loai hinh dng ten d6i vdi timg loai dat dap dap.

3.2.3. Két qud do trén moé hinh cdc hang x6i ngam

Mang luéi tuyén do trén mo hinh céc hang x6i ngdm dugc bo tri doc theo mai dap (cat ngang
qua mo hinh) méi tuyén cadch nhau 0,5m, dam bao qua cac doan dai dién kich thuGc cia mo hinh.

Két quéa do cac hang x6i ngdm trén mo hinh bé tong l1at mai bang ang ten 900, 400 MHz la
o nét, cac di thuong phan dnh ding vi tri ctia ting dudng x6i ngdm. D6i v6i phan da 14t mai chi
c6 ang ten 200 MHz 1a c6 thé x4c dinh duoc.

3.3. Mot so' két qua thit nghiém tai hién truong

K&t qua thir nghiém cua ching toi trén cac doan dé, dap cho thay hai loai hinh ang ten 200
MHz va 400 MHz c6 thé phat hién dugc cac khoang cta t6 méi nim & do sau dén 1m.

Mot trong céc thlr nghiém xac dinh khoi bat dong nhat trén céc dap la kiém tra cdc khu
vuc xung yéu cua than dap. Trén dap Da Ban thudc tinh Khanh Hoa, tai mai dap phia ho, khi
xay dung xong da cé hién tuong nit doc theo than dap. Hién nay vét niit nay khong thé nhan
biét bang mat thudong va dé khoanh dinh lai vét nit ching t6i da thir nghiém cong nghé rada trén
mot sO tuyén do. K&t qua thu nghiém cho thay hinh thu cla vét nit nay 1a kha rd nét tir 2 dén
10 m doc theo tuyén véi do sdu khoang 3 m dén 5 m.

Mot trong céac thir nghiém xac dinh hang x6i ngam cua ching t6i dugc thuc hién tai cong
Bung nam trén hé thong dé Bung — Nghé An. Hién c6ng nay dang bi x6i ngdm manh dudi céc
16p da 1at mai. Viéc xac dinh dudong x6i ngdm dudi 16p mai lat da ciia mai dé xung quanh cong
c6 thé gitip cho viéc danh gid hién trang va mitc do ro ri cha cong. Pa xé4c dinh dugc hang x6i
ngam dudi 16p mai lat da c6 do sau 0,5m va la hang x6i ngam rat 16n.

4. Két luan

4.1. V6i hé thiét bi rada dia thim SIR—-10B, viéc lya chon loai hinh ang ten phu thudc vao kich
thuéc va vi tri (do sau) cla doi tugng can nghién ciu. Céc doi tuong cé do sau <lm cé thé
nghién citu bang cac loai hinh ang ten 900 va 400 MHz. Cic doi tugng c¢6 do sau tir 1 dén 3m c6
thé nghién cttu bing céc loai hinh ang ten 200 va 100 MHz. Con cac d6i tuong c6 do sau > 3m
c6 thé nghién ciu bang cdc loai hinh ang ten 100 MHz va bo ang ten tan s6 thap 80-16,5 MHz.
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4.2. Viéc lua chon cdc tham s6 cai dat cho may do phu thudc vao diéu kién moi trudong dia chat.
Tham s6 quan trong nhét cin x4c dinh 12 hing s6 dién moi clia moi trudng, vi qua d6 ta cé thé
xéc dinh dugc van toc truyén séng, ¢6 lién quan chat ché dén viéc xac dinh dai do ciing nhu tién
cho viéc giai thich két qua do sau nay. Hang s6 dién moi c6 thé x4c dinh nho vao cdc doi tugng
da biét truée do sau, hoac udc luong tlr cic moi trudng tuong tu da biét.

4.3. Céc s6 liéu do phai duoc xtr Iy bang phan mém chuyén dung Radan for Windows. Ngoai cdc
budc xit Iy thong thudng thi tuy thudc vao muc dich cu thé dé sir dung céc phép xir Iy chuyén dung
khdc. D6i v6i bai toan tim cdc di thudng dang diém (t6 méi, hang réng, hang x6i ngim) c6 thé sir
dung céc bo loc ngang thong dai tan cao, hodc cac phép dich chuyén va cdc ham todn. Trong nghién
ctu cac loai di thuong dién rong nhu viéc nghién cttu cac khoi bat dong nhat hay viéc xac dinh
dudng thdm bao hoa thi ¢6 thé st dung cdc bo loc ngang thong ddi tan thap. D6i véi viec khoanh
dinh c4c ranh gi6i dia tAng c6 kich thudc nho hay cdc doi tugng nhd nhu t6 mdéi, hang x6i ngam...
doi hoi ¢6 do chinh xdc cao cin phai ¢6 nhiing budc xir 1y ti€p theo bang céch sir dung cdc modun
chuyén dung: moédun 3D, modun van té¢c va modun xac dinh ranh gidi dia tang.

4.5. Cac két qua trién khai thir nghiém trén dé va dap cho thdy phuong phap rada dia thim hoan
toan c6 thé dap ting duogc cdc nhu ciu nghién ctu phdt hién cdc doi tuong nhu t6 méi, hang
rong, hang x6i ngdm, cdc khoi bat dong nhat ciing nhu cdc dudong thdm bio hoa, phuc vu cho
cong tac bao vé dé, dap va phong ngtra thién tai.
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Summary

Nowadays Ground Penetrating Radar (GPR) has been assesed to be the most advanced
technology for inpecting, detecting shallow objects under ground with the high discrimination
and preciseness. This technology has been developed by estimating hidden danger model,
selecting approriate installation parameters to measure and utilize the approaches of software
"Radan for Windows" for data process in order to display object's image most obviously.
Thenceforth we can apply to discover similar hidden dangers in the dike and dam. That' s the
key content of the article.
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