Nghién ctiu - Ung dung

DPE XUAT QUI TRINH CONG NGHE XAC PINH POI TUQNG
XA THAI NGAM BANG THIET BI GEORADAR (GPR)
RIS MF Hi-Mod #4

NGUYEN VAN CHUC, DUONG VAN TRIEN, LUONG THI HANH
Vién Khoa hoc Po dac va Ban do

Tém tit:

Cdc nghién cieu, mot sé qui dinh ciia mot s6 nude trén thé gidi va ¢ Viét Nam chii yéu tdp trung
vdo viéc xdc dinh, minh gidi cac doi twong ngam cho muc dich thanh ldp ban do cong trinh ngam
ciing nhw mét s6 doi twong ngam chuyén nganh. Viéc xdc dinh cdc “doi twong xd thai ngam” ban
than nghia cua cum ti nay da mang mot nghia khéng dwoc minh bach, viéc xdy dung ching chdc
chdn khéng cé trong thlet ké khi xdy dung nha may, khu céng nghlep Bai bao gzm thleu qui trinh
do tim cdc doi twong ngam trong trong hoat ddng xa thai. Pdy la két qua ciia dé tai cap co sé Ma

s6: CS.2020.07.
1. Pit van dé

Qua cac tiéu chuin ban hanh ctia mot nude
trén thé gioi cling nhu cac nghién ctru cia Viét
Nam tur trudce dén nay déu tap trung vao diéu tra
cong trinh ha tang ky thuat ngam phuc vu cho
thanh 1ap ban do cong trinh ngam ciing nhu phat
hién cac hd ngam, sut lun... V& co ban véi cac
qui dinh trén dé x4c dinh cong trinh ha tang k¥
thuat ngam cong tac quét, do ndi duge thuc hién
trén toan b dién tlch can thanh lap ban d6. Dbi
tugng xa thai ngam tai cac khu cong nghlep 1y
Viét Nam chinh 1a nhitng hé théng ong, cong
duoc lap dat mot cach trai phép, ngoai thiét ké da
dugc co quan chiic ning co tham quyén phé
duyét dé xa trom nudc thai chwa qua xir 1y ra
thang moi truong. Khi tién hanh cong viéc nay
néu ap dung cic qui dinh chung nhu diéu tra
cong trinh ha tang k¥ thuat ngdm phuc vu cho
thanh 1ap ban d6 cong trinh ngam, chiing ta phai
thuc hién cong viée qua nhiéu, c6 nhitng khu vuc
khong can thiét phai thyc hién viéc quét, t6n kém
thoi gian ciing nhu kinh té. Do véy, viéc hinh
thanh quy trinh x4c dinh cac ddi tugng ngam
trong hoat dong xa thai cua cac t6 chirc doanh
nghi¢p tai cac khu cong nghi¢p & Viét Nam la
can thiét. Ngoai ra, viéc hinh thanh quy trinh van
hanh thyc hién do tim cac d6i tuong dbi tugng

ngdm trong hoat dong xa thai gép phan chuin
héa cong tac ky thuat trong viéc do tim cac doi
tugng xa thai ngam ciing nhu dao tao ngudn
nhan lyc, thong nhat v€ ti€éu chuan san pham,
giam lang phi vé kinh té, nang cao hi¢u qua giam
sat moi truong.

2. Co s6 khoa hoc va thuec tién

2.1. Co s6 khoa hoc

2.1.1. Hoat dong, dac tinh ky thudt cac logi
Anten cua Hé thong may Hi-mod # 4

Hé théng may do cong trinh ngdm bang cong
nghé radar xuyén dat RIS MF Hi-Mod#4 cua
Vién Khoa hoc Po dac va Ban dd duoc trang bi
tor Dy 4n “Tang cuong nang lyc nghién ctru khoa
hoc” do Bo Tai nguyén va Mai truong dau tu co
cu hinh: 4 Antena, 2 kénh tan sé 200 MHz va
600 MHz [5], mbi 2 antena duoc bd tri nam
trong mot hop. Ngoai ra, hé théng nay con c6 2
Antena TR80 voi tan s6 80MHz. H¢ thong nay
c6 kha nang trg glup dinh vi cac duong ong va
day cap bang tan s6 phu hop véi tham sb tim
kiém cu thé.

Cac loai Antena duogc ddu tu st dung
(80MHz, 200 va 600MHz) va dac tinh cua
Anten.
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a) Antenna kép tan s6 don TR 80

Do sau truyén song ddi voi Antenna tan sb
TR 80 MHz la 11m trong diéu kién binh thuong.
Theo khuyén nghi ctia nha san xuat Atena TR 80
hoat dong tét trong linh vuc thim do dia chit va
moi truong

b) Antenna kép tan s6 200 va 600 MHz.

Do sau truyén song d6i v6i tan s 600 Mhz 1a
3,5 m, theo khuyén c4o cta nha san xuét anten-
na hoat dong tot ddi voi viéc xac dinh cong trinh
ngam, kiém tra ha tang k¥ thuat.

2.1.2. Bdc diém vt liéu cia cac hé théng xd
thai, kha nang giai doan cac chat li¢u
Diic diém cia vit ligu h¢ théng xd thdi

Theo [1] bao gid éng thoat nude ciing nim
trong long dat d¢ lam viéc voi mot thoi gian dai,
do do vat liéu lam Ong phai théa man yéu cau dé
ong co thé phuc vu duogc lau, tin tudng trong
quan ly, tiét kiém va don glan trong xay dung.
Yéu cau ddi voi vat liéu 6ng ding trong mang
luGi thoat nude phai théa mén cac yéu ciu sau
day:

a) Vat liéu 1am 6ng phai chic: ¢ dii kha ning
chong lai tac dung co hoc (tinh, dong);

b) Bén: chéng lai dugc su bao mon;

¢) Khong bi an mon hoéa hoc va dién hoa hoc;

d) Chdng tham;

¢) B& mit bén trong phai tron dé giam strc can
do ma sat thanh Ong;

g) Co kha nang cong nghi¢p hoa trong qua
trinh san xuat.

Céac loai ong dung trong mang ludi thoat
nuée: Ong Sanh, Ong Fibro Xi Ming. Ong
Bétong Va Bétong Cot Thép, Ong Gang, Ong
Thép,

Qua phan tich vé hinh dang, chat liéu ciia hé
théng thodt nude trén ddy cé thé nhdn thay:
Hinh dang ctia hé thong thoat nudc da s6 co dang
hinh tron (thép, bé tong, nhya), hinh hop (bé
tong). Vat liéu duoc st dung la thép, bé tong

hoac nhva.

Khd néng gidi dodn cdc chit ligu

Vi hinh dang, vat li¢u st dung trong hé théng
thoat nudc nhu da phan tich ¢ trén nén nhom
nghién curu chi quan tam dén hinh anh giai doan
cua cac loai nay. Cac dang hinh anh khac da
dugc trinh bay trong [2] va [3].

a) Hé thong duong 6ng ngam

Dic tinh cta hé thong duong 6ng ngam 1a
chiéu day ctia 6ng nho hon nhiéu so voi duong
kinh dng. Pic tinh phan xa ciing nhu biéu hién
trén dit liéu cu thé cho mot sb ddi twong nhur sau:

- P6i v6i hé thong dudong dng ngam co chat
liéu nhya (rSng): dir 1iéu thu nhan duoc chi théy
mot hyperbol phan xa bién do nho, do 1a do tde
do truyén song trong khong khi 16n nén hai
hyperbol phén xa tir dinh va day chong 1én nhau
va chinh sy giao thoa chung lam bién d6 duogc
thu nhd.

- Péi v6i hé thdng dudng dng ngdm c6 chit
liéu nhwa (nhung chtra day nude may): dir lidu
thu nhan duoc co thé phan biét kha rd cac phan
xa tur dlnh day cua ong va phan xa nhiéu 14n bén
trong ong la do van tbe truyen song trong nudc
nho hon nhiéu so véi khong khi.

- Dbi v6i hé théng duong 6ng ngam 1a dng
nhua (chira dﬁy nudc man): dit liéu thu nhan
khong thé thiy dugc phan xa tir day ong (do su
suy giam tin hi¢u khi truyén qua méi truong
nude mudi 16n), nhung phan xa tir dinh 6ng thi
rat manh.

- D01 v6i hé théng du:ong ong ngam 1a kim
loai rong: két qua ciing gan gidng 6ng nhwra chira
day nudc man do do xuyén cua tin hi¢u khi di
qua 6ng kim loai 13 qua nho dé c6 thé phat hién
dinh va day. Trong ca hai truong hop chung ta
chi thu dwoc duy nhit mot hyperbol phan xa
manh tir vat chat c6 d6 dan cao nhung khong thé
phat hién dugc cac di vat bén dudi chung va do
viy khong thé thdy dugc hyperbol phan xa tir
day ong.

b) Hé thdng cong vudng (chira nudce)
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Hé thong cong vudng thuong dugc 1am bang
vat lidu c6 do dan dién thap (bé tong), tin hicu
phan xa mat dudi cbéng 1a khong thé phan biét
duoc do céng chira nudc, hép thu tin hiéu dién tur
rat manh.

Céc van dé khac lién quan anh hudng dén kha
nang giai doan hinh anh nhu: lya chon ciu hinh
lap rap ang ten, thiét 1ap hiéu chinh ban du cho
thiét bi, hiéu chudn cac tham sb moéi truong... da
duoc trinh bay trong [2], [3]. Trong nghién ctu
nay khong dé cap nira.

2.1.3. Giai phap thay thé bé xdc dinh hé toa
dé tham chiéu cho hé théng RIS MF Hi-Mod

Nhom nghién ciru da nghién ciru tim hiéu va
gan may RTK vao hé¢ théng may RIS MF Hi-
Mod#4. Tam antena cua RTK trung vdi tdm
antena cua hé théng RIS MF Hi-Mod#4. Phuong
phap do xéc dinh toa do cac tuyén quét c6 thé sir
dung h¢ théng tram CORS cua Cuc Po dac Béan
dd va Théng tin dia 1y Viét Nam hodc do theo
ché do RTK véi 1 tram Base dit tai vi tri gan khu
do. Tram Base c6 thé dugc xac dinh toa do thong
qua hé théng tram CORS cua Cuc Po dac Ban
d6 va Thong tin dia 1y Viét Nam. Vi su cai tién
nay, khong can thiét ké bd tri ludi do vé cho qua
trinh quét do tim cac ddi twong ngam. C6 y nghia
l6n trong qui trinh cong nghé, nang cao hiéu qua
cua thiét bi.

2.2. Co s thuc tién

Danh gia, phan tich kinh nghiém qua 3 khu
da tien hanh do tim doi twong xa thai ngam

Trong 3 nam 2016, 2017 va 2019, Bo
TN&MT da giao cho Vién Khoa hoc Po dac va
Ban do6 thyc hién 03 nhiém vu:

a) Vién Khoa hoc Po dac va Ban do 1a mot
trong 3 don vi dugc giao tham gia iy mau, phan
tich miu moi trudng va do dac cac mau lién
quan. Theo do, Vién Khoa hoc Po dac va Ban dd
s& tién hanh do tim, do dac cac ddi tugng ngam
dudi dat phuc vu kiém tra h¢ théng duong dng
xa thai nude thai khu cong nghiép Fomosa;

b) Do tim céc cong trinh ngam x4 thai phuc

vu viéc kiém tra vé& bao vé mdi truong tai cong
ty TNHH Lee & Man Viét Nam, tinh Hau Giang
dé tién hanh kiém tra, xdc minh duong 6ng xa
thai ngam dudi day song gan khu vuc nha may
gidy Lee & Man;

c) V& viéce kiém tra, x4c minh don t6 cdo cua
ba Lé Thi Tinh (4p 4, xd La Nga, huyén Dinh
Quan) vé viéc Cong ty TNHH AB Mauri Viét
Nam c6 dudng 6ng ngim xa nudc thai chua qua
xtr ly ra song La Nga, huyén Pinh Quan, tinh
Pong Nai.

Qua mot so khu vue tién hanh khao sat do tim
doi tuong xa thai ngdm c6 thé nhéan thay mot so
van dé nhu sau:

- Can thu thap ban vé& thiét ké, ban vé hoan
cong hé thong thoat nudc noi chung cua nha may
(Khu cong nghi€p, co s¢ san xuat...).

- Tién hanh phan tich, danh gi4 cac kha ning
c6 thé phat sinh nhimng tuyén 6ng ngam khac so
v6i thiét ké. Bao quanh khu vuc xir 1y nudc thai,
xac dinh duong vao, duong ra cua hé thong nay.
Xac dinh cac tuyén chan hé théng thoat nudc
mit xem c6 su dau ndi nudc thai hay khong. ..
Tuy dic diém cua nha may, khu cong nghiép dé
xéc dinh noi ¢6 nguy co 6 nhiém cao (thi du: Lo
luyén cdc khu Formosa chang han) dé kiém tra
h¢ thong thoat nurde tir nha may nay c6 ding vao
hé théng gom nudc thai ciia nha may hay khong?

- Lua chon cAu hinh Antena cua thiét bi
GeoRadar, thong thuong stt dung Antena c6 do
sau nhat dé do tim, néu phat hién cac di thuong
thi str dung Antena c6 do sau nhé hon dé thé hién
chung duoc chi tiét, rd nét hon. Tuy nhién, dé
giam thoi gian, tranh lang phi cong sirc can cin
¢t vao dia hinh khu vie ma c¢6 quyét dinh cu thé
thi du: néu déy la khu vuc thoat nudc thai ra
song can quét voi Antena co do sau nhat, néu la
khu vuc bang phang hé thong thoat nudc thai ra
muong thi khong can thiét nhu vay.

- Viéc xac dinh toa d6 do sau cua cac tuyén s
dung may toan dac dién tu, GPS cAm tay...
Nhung véi sy cai tién ctia nhom nghién ctru cong
viéc nay tré nén don gian hon rat nhiéu lan.
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3. Dé xuit “Quy trinh do tim cac dbi twgng
ngam trong hoat dong xa thai”

Dua trén qui dinh k¥ thuat trén két hop co so
khoa hoc, kinh nghiém thyc tién nhom nghién
ctru dé xudt “Quy trinh do tim cac ddi tuong
ngim trong hoat dong x4 thai” nhu sau:

Budc 1. Cong tac chuan bi.

Budc 2. Khao sat khu vuc do tim dbi tugng
ngam trong hoat dong xa thai.

Budc 3. Xay dung phuong an chi tiét do dbi
twong ngam.

Budc 4. Thu nhan dur liéu.

Budc 5. Xu ly dir liu.

Budc 6. Chuyén cac két qua do tim 1én ban v&
thiét ke, hoan cong.

Budc 7. Kiém tra, nghiém thu san pham.

Budc 8. Giao nop dit lidu, san pham.

Cac bude trén co thé biéu dién dudi dang so
d0 khoi nhu sau:

| Cong tac chudn b ‘

¥
Khao sat khu vire do tim d6i trong ngim
trong hoat déng xa thai.

Xay dung phuong an chi tiet do tim doi
tirong neam trong hoat ddne xa thai
| Thu nhan dir héu. ‘
v
| X If die lidu ‘
Chuyén cdc két qua do tim 1én ban v& thist
ké. hoan cong

‘ Kiém tra, nghiém thn sén phdm ‘

.

‘ Giao nop dit lidu, san ph.am ‘

Hinh 1: So' do qui trinh do tim déi twong ngam
trong hoat dong xa thdi

Huéng dén cdc buwéc trong qui trinh
Buée 1. Cong tac chudn bi

1. Thu thap tai liéu hién co6 trong khu vuc
khao sat: ban v& thiét ké, hoan cong hé thong
thoat nudc, ban dd dia hinh, thong tin vé moi
truong dat. . .;

2. Chuén bi déy du vé céac nguén Iuc s€ duogc
huy dong cho thuc hién nhiém vu.

- Thiét bi: M4y do GPR, Antena céc tan s6
phu hop, may GNSS.

- Thiét b an toan, bao ho lao dong: Bién bao,
chi bao, day phan quang, co hi¢u, dén chop, 6
che, son do, dinh dinh tuyén.

3. Kiém tra su déng b6 cua hé théng thiét bi
theo quy dinh cua nha san xuat.

4. Phuong an an toan lao dong, gidy phép thi
cdng cua cac co quan quan ly.

5. Lap phuong an so bd trong phong theo tai
liéu hién co.

Bude 2. Khao sat khu vue do tim doi tuwong
ngam trong hoat dong xd thdi.

1. Khao sat, xac dinh khu vuc can phat quang
va lam phang dia hinh phuc vu do quét.

2. Khao sat méi truong dat: Do 4m, chit
dat,. ..

Buée 3. Xdy dung phirong dn chi tiét do tim
doi twong ngam trong hoat dong xa thai

1. Thiét ké tuyén quét: Cin ctr vao ban vé&
thiét ké, hoan cong hé thong cép thoat nudc cia
nha may, KCN can khao sat. Tién hanh phan
tich, danh gia cic kha niang c6 thé phat sinh
nhitng tuyén dng ngam khéc so véi thiét ké. Bao
quanh khu vuc xur Iy nudce thai, xac dinh duong
vao, duong ra cta hé thong nay. Xac dinh cac
tuyén chan hé théng thoat nudc mat xem coO su
dau ndi nudc thai hay khong... Vach cac tuyén
quét trén ban ve.

2. Lya chon loai va tan s Antenna: Can cir

vao dic diém dia hinh khu vuc khao sat dé lya
chon loai Antena cé tan sO phu hop. Khu vuce ¢6
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hé thong thoat nude thai ra song, ho, bién can
chon loai antena c¢6 kha nang do sau nhat.

3. Thiét ké phuong 4n an toan lao dong,
khoanh vung, bd tri canh bao, chi bao an toan,
lap thoi gian thi cong, phuong an an toan nhan
lyc va thiét bi,...

4. Phat quang va lam phang dia hinh: Cac vat
can phai dugc phat quang, 1am sach. B& mat dia
hinh trén tuyén quét phai dugc 1am phang dam
bao hoat dong binh thudng ciia thiét bi quét.

Budc 4. Cong tac thu nhdn div liéu
1. Lip dat va dong bo thiét bi thi cong:

- Lap dat va kiém tra két ndi tin hiéu cua thiét
bi: B diéu khién, cac loai Antena c6 man chin
va khong man chin, may tinh xach tay, khung,
gia deo, cap nbi tin hidu, hé thong dinh vi GNSS-
RTK, bo phat Wifi (néu can), ngudn dién...

- Kiém tra may & trang thai tinh: Dt may tai
mot vi tri ¢d dinh va ghi s liéu. Kiém tra moi
hoat dong cua may va theo doi truong song trén
bang gh1 Neu truong song trén bang ghi tai moi
thoi diém giéng nhau 1a may hoat dong binh
thuong.

- Kiém tra hoat dong ctia may ¢ trang thai
dong: Chon khu vuc tréng khong c6 cac anh
huong 1am nhiu song Radar, tién hanh do lap
trén 2 doan tuyén c6 chiéu dai toi thiéu 10 m.

- Két qua gitra cac lan do trang thai trén can
dat: Hinh anh cac bang ghi s6 li€u phai giong
nhau.

2. Thiét 1ap cac tham sb cho khu do:

- Thiét 1ap cac tham s6 thu nhan: tén file gh1
du liéu tuyen quet, s6 lan 1dy mau/gidy, cira s6
thoi gian, két ndi GNSS-RTK voi tram CORS
hoac tram Base (chon hé toa d§, mui chiéu, kinh
tuyén truc theo hé ctuia ban ve¢), hfmg sb6 dién
moi...

3. Trién khai phuong 4n an toan thi cong:
thiét 1ap rao chén, bién bao, chi bao, dén chdp...

4. Tién hanh do quét theo cac tuyén da thiét
ke. Str dung loai Antena c6 kha nang do tim sau

nhat, néu phat hién phan xa bat thuong (ddi
tuong ngam hoac di vat) thi st dung Antena co
do phan giai cao hon dé quét lai tuyén do6 phuc
vu cong tac minh giai két qua.

Bue 5. Xir Iy s6 liéu

Bao gdm céc cong viéc sau:

1. Kiém tra chét luong dir licu:

- Chuyén dit liéu tir may tinh diéu khién cua
thiet bi quét sang may tinh xur ly dir liu (File so
liéu quét, File so liéu GNSS-RTK) vao may tinh
xu 1y.

- Kiém tra chit luong céc tuyén do, hoan
chinh s6 sach ghi chép céc thong tin vé chuyén
do, cac ban ghi so li¢u trén may tinh; kiém tra va
hi€u chinh cac ghi chép, danh dau trong khi do.

2. Xir 1y s6 liéu GNSS-RTK.

3. Phan tich va giai doan dir li€u do quét:

- Tang cudng chat lugng hinh anh: Loc nhiéu,
khtr gia tri diém khong,...

- Tao File dit liéu 3D tir cac tuyén quét.

- Giai doan va véc to hoa d6i tugng ngam.

- Dinh vi dit liéu dbi tuong ngim vé hé toa do
cua ban thiét ke thong qua két qua GNSS-RTK.

4. Xuat két qua da xur ly sang dinh dang d6
hoa.

Buéc 6. Chuyén cdc két qua do tim 1én ban vé
thiet ke, hoan cong

St dung cic phan mém chuyén dung dé
chuyén két qua khao sat 1én ban v€ thiét ké/hoan
cong phuc vu cho cong tac in an, 1ap bao cao.

Buée 7. Kiém tra, nghiém thu san pham

Kiém tra lai toan bo két qua thu nhén di liéu,
xu 1y, minh giai s6 li¢u... 1ap ho so kiém tra
nghiém thu.

4. Két luan

Dua trén qui trinh k¥ thuat dé xuét trén, nhém
nghién ctu da tién hanh thyc nghiém tai khu
cong nghiép Nguyén Khé, huyén Dong Anh,
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thanh phé Ha Noi. Qua phan tich ban vé thiét ké,
hoan céng khu vuc nghién ctru, nhém da thuc
hién 02 tuyén quét nham phat hién duong dng
xdy dung ngoai thiét ké, hoan cong. Két qua
khong phat hién bat thuong nao cua khu cong
nghiép. Can tiép tuc hoan thién qui trinh tién toi
x4y dung tiéu chuan ciing nhu dinh murc kinh té
k¥ thuat phuc vu cho cong tic quan ly mdi
treong ¢6 hiéu qua.O
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Proposal on technological process for identifying underground discharge objects by using
GEORADAR (GPR) RIS MF HI-MOD #4 equipment

Nguyen Van Chuc, Duong Van Trien, Luong Thi Hanh

Institute of Geodesy and Cartography

A number of research studies and regulations in some countries in the world and in Vietnam

mainly focus on identifying and justifying underground objects for the purpose of mapping under-
ground infrastructure as well as some specialized objects. The definition of ‘underground discharge
objects’ has a non-transparent meaning and their construction is not particularly included in the
design of factories and industrial zones. This paper introduces the process of detecting underground
objects in the discharge operation as the result achieved by State-level research project. Code:
CS.2020.07.0O
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