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1. Mé dau

Qua két qua nghién ciru khio sat trong nhiing
nam gan day trén cac diém sat 16 bo song Tién,
song Sai Gon, chung t6i nhan thdy nguyén nhan sat
16 bor song o c6 didm chung lién quan dén diéu
kién dia hinh, dia mao (triing thap, song udn khiic),
diéu kién dia chét (vat liéu trim tich bun sét va cat
min 13n bot c6 chiéu day 16n), diéu kién dia chét
thuy van (muc nude ngam dang cao sat mit dat,
ché do triéu, ap luc thuy dong ciia nude trong dat)
diéu kién dia chat cong trinh (dat co lién két kién
trac yéu, thudc loai dat c6 thanh phan trang thai va
tinh chat ddc biét nhu co tinh xtc bién khi c6 tai
trong dong, dét d& tan ra khi c6 dong chay 16m),
diéu kién dong chay (tridu, 18, mua,...), diéu kién
kinh té xa hoi (xdy dung trai phép lan chiém 1u6ng
lach, séng; ton cao nén qua mirc ctia cic hoat dong
dich vu theo bd song, khai thac cat qua muc dudi
long song). Nhitng noi nao, vi tri nao trén doan
song ma tap trung nhleu diéu kién néu trén thi bo
song noi d6 khong 6 én dinh, s& bi sat 1o ma trong d6
nguyén nhan chu yéu 1a tac dong cua con ngudi
lam thay ddi ché d6 dong chay va d6 6n dinh hai
bén b song.

Du bao sat 16 dét bo song phai dya trén co so
nghién ctru quy lut cua dong chay, long dan va
cau trac dia chat bd song [9, 13]. Trong d6 phai coi
chu trac dia chit bo séng 1a ndi lyc va 1a yéu to
bién ddi theo thoi gian véi tée d6 bién d6i nhanh
hay cham tuy thugc vao tac dong cua ngoai luc gay
ra [3, 8, 10]. Néu coi dy bao sy thay dbi dong chay,
long dan la .dai han thi cac nghién ctru danh gia
hién trang cAu trac dia chit bo song la xep vao du
bao ngan han. Néu biét dugc ciu tric trim tich gin

mat dat bo song mot cach chi tiét, ta co thé tim ra
dugc ngudn gdc cua ching va gop phan quan trong
vao viéc du bdo kha nang sat 1& gop phin thich ung
v6i bién dbi khi hau hién nay. Phan 16n, cac nghién
clru tir trude dén nay déu dua cha yéu vao tai liéu
cac 16 khoan dia chét cong trinh va quan sat dia
hinh, dia mao trén mat [6, 14]. Bing cach nay,
muon dat dugc nhirng mét ¢t cau trac dia chat chi
tiét thi phai tiéu tén nhiéu kinh phi va thoi gian. Dé
khéc phuyc tinh trang nay, ching t6i da nghién ciru
Iwa chon t6 hop cac phuong phap dia vat 1y do vé
trén mat dat dé giai doan hién trang ciu trac dia
chit bo song. Trong do, phai ké dén cong nghé
Georadar (GPR) két hop vdi phuong phép dién tir
tan s6 rat thip (VLF), cac phuong phap dién tro
nhu: do sdu dién ddi xtmg (VES), do siu mat cét
dién (EP), do anh dién, do mat cit dién da cuc 2D,

D,... [16, 19]. Phan tich tong hop céc tai liéu do
v& bang dia vat 1y va dia chit d dua ra nhirng mat
cét chu trac dia chit ting nong chi tiét véi do chinh
Xac cao. Ket qua nghién ctru nay da gop phin 1am
sang to cau trac dudi mat dat duong bo Vv6i viée
xac dinh cac ranh gi6i gitra nhing 16p trim tich,
cac lang kinh chtra nuéc, cac dun cat dugc hinh
thanh qua nhiéu g1a1 doan khac nhau, gop phan
quan trong trong viéc dy bdo sat 16 dét va lam tién
dé cho cac luén diém vé tich ty trAm tich ving bo
song Tién, bo song Sai Gon,..

2. Phuong phap va thiét bi
2.1. Phuong phap Georadar

GPR la phuong phap dia vat ly ing dung cac
nguyén 1y cua song dién tir & dai tan so rat cao (1-
2000MHz) dé nghién ctiru cau tric va cac dac tinh
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cta vét chat bén dudi long dit ma khong can phai
dao b6i. Thiét bj pulse EKKO100 [18], thiét bi
Ramac/GPR [17], thiét b Ingegneria Dei Systemi
(IDS) Detector Duo [15] 1a nhitng hé may hién dai
nhit dang dugc sir dung & Viét Nam. Két qua cudi
cung ma thiét bi GPR dua ra la mat cat hién trang
cAu tric cua vat chit & bén dudi mat dat c6 do phan
giai cao.

Nang luong phat ra tir ang ten phat lan truyén
vao trong long dat, & moi truong ddng nht ching
tiép tuc di sdu va suy yeu dan, khi gap di thuong &
mdi truong bat dong nhat s& tao ra cac song phan
xa va dugc anten thu ghi lai cac tin hi¢u phan xa
nay mot cach lién tyc. Chung ta c6 thé tiép can
dugc dén ngudn gy ra di thuong trén co sd xac
dinh gia tri cac dai lugng vat Iy cia song dién tur
nhu: véan tbc truyén song (v), budc song (A), do
sau thAm thiu (8), hé s6 suy giam (B), do dién
thim (s,), d6 tir thdm (), 4o dan dién (o).... Dudi
day la cac dai luong dugc st dung trong GPR [2]
duogc trinh bay trong bang 1.

Bang 1. Cac dai lwo'ng cuia séng dién tr

dwoc dung trong GPR
Su truyén O méi truong c6 Y nghia clia
séng dién tw do dan thap biéu thirc
W c Van téc truyén séng
y=— V= chi phu thudc vao
a VE M. e, ur=1
1 Buéc song phu.
A= zl A thuéc vao van toc
a fleu
B0 sau l&p mat
521 5_2 £ giam khi do din
b o\ u tang

Heé sb tat dan
khéng phu thuge
vao tan so

B = 20blogio(e) B =1636,01* 0, / i
&,

St dung GPR 6 moi trudong dia chit 1a moi
truong c6 do dan dién thip, vi lién quan cha yéu
dén dat da va lac d6 thi do tir tham c6 gi tri xap xi
bang 1. Do cac séng phan xa nay dugc tao ra tir
nhitng mat ranh g101 trung gian trong moi truong
nghién ciru bat dong nhét nén chung thuong lién
quan dén dic dlem trong cdu trac dia chat nhu:
ranh gidi cac 16p trdm tich c6 tinh chét vat 1y khac
nhau, cac khe nut né, cac khdi xam thuc, cac di

at,... DO sau thAm thiu cua phuong phdp phu
thudc vao tin sd cua dng ten phat-thu tin hidu va
phu thudc vao tinh chét cua dat d4 trong mdi moi
truong dia chét [1, 2]. Cac loai anten thong thuong
dugc dung dé khao sat ciu truc dia chit ¢ day co
tan sb 1a: 50, 100 va 200 MHz va buéc do tuong
ung 12 0,5; 0,25 va 0,1m. Trong truong hop nay do
sau khao sat c6 thé dat duge dén 30m, 20m va 10m
[4, 5].

Mit cit radar 1a mot birc tranh tong hop phan
4nh cu trac dia chat chi tiét 1am co sé cho cong
tac diéu tra co ban, nghién ctru dia chét ciu trac,
dia chét cong trinh, dia chét thuy van, dia k¥ thuat
va moi truong [1, 7].

Véi nhiém vu chinh 13 nghién ctru cAu trac dia
chit gin mat dit bang cac tai liéu dia vat 1y cia
cong trinh nay nén céc tac gia da thuc hién viéc léy
méu dic trung cho trim tich bd song Tién va song
Sai Gon, dong thoi tién hanh phan tich mau theo
cac tham s vat Iy (xem bdang 2). Du6i déay 1a két
qua cua 18 miu chuin dugc nghién ciru khao sat
tai chd va phan tich trong phong thi nghiém theo
tiéu chuin miu dia chét cua Cuc bia chit Ba Lan
ban hanh nim 1998 tai phong thi nghiém mau
thuéc DH Khoa hoc va Céng ngh¢ AGH (Krakow,
Ba Lan). Két qua trong bang 2 1a gia tri trung binh
voi sai 86 <5%.

Bang 2. Bang théng sé vat ly ctia cac mau vat liéu trdm tich be séng

A 42 A E Van toc Van toc
Ky higu  ra, vatlisu ngtt;o gi%r? i" Dodien  BOW truyén H;:; iuy Tytrong &, BOrong truyén
mau N (Qm)’ (m.S/m’) thame,  tham p, séng dién (dB/m)’ (g/em”) D, (%) song dan
t& (m/ns) hoi (km/s)
DAt tréng kho
1 Tan Chau 453 22,075 12,46 0,085 10,57 1,536 25 0,615
2 Vinh Long 38,2 26,178 13,72 0,081 11,95 1,241 23 0,515
3 Thanh ba 47,6 21,008 14,06 0,080 9,47 1,350 27 0,583
Dét sét kho
4 Tan Chau 250 4,000 11,62 0,088 1,98 2,147 17 1,678
5 Vinh Long 258 3,876 12,17 0,086 1,88 2,213 20 1,795
6 Thanh ba 295 3,390 10,63 0,092 1,76 2,191 17 1,903
Cat hat min, kho
7 Tan Chau 550 1,818 4,53 0,141 1,44 1,841 35 1,745
8 Vinh Long 600 1,667 5,17 0,132 1,24 1,862 36 1,809
9 Thanh Ba 515 1,942 4,00 0,150 1,64 1,856 39 1,791
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Cat hat min, bhn

10  Tan Chéu 66,8 14,970 9,97 0,095 8,01 2,018 - 2,285

1" Vinh Long 56,5 17,699 9,57 0,097 9,67 2,045 - 2,276

12 ThanhDa 49,9 20,040 11,89 0,087 9,82 2,027 - 2,312
Cat hat tho, khd

13 Tan Chau 616 1,623 3,08 0,171 1,56 1,694 49 1,297

14 Vinh Long 793 1,261 2,94 0,175 1,24 1,758 41 1,492

15  Thanhba 833 1,200 2,75 0,181 1,22 1,700 42 1,515
Cat hat thd, bhn

16 Tan Chéau 167 5,988 23,41 0,062 2,09 1,706 - 1,338

17 Vinh Long 171 5,848 24,19 0,061 2,01 1,804 - 1,632

18  ThanhDa 192 5,208 20,05 0,067 1,97 1,800 - 1,620

2.2. Phwong phap VLF

VLF (Very Low Frequency) la mét phuong
phap dia vat ly do ghi truong tir thir cip gy bai
cac vat dan nim bén du6i mat dat khi bi tac dong
boi truong dién tr so cip dugc phat di tir nhiing
dai phat song radio cong suat 16n trong dai tan o
tir 15 dén 30 kHz nam rai rac trén thé gidi [12].

Céc vat dan tao ra truong thir cép thuong lién
quan dén doi phéa huy kién tao, dut gay dia chét,
thiu kinh chira nudc, ranh gidi trung gian hodc cac
than quang.

Thiét bj VLF-WADI tmg dung cac thanh phin
tr cua trudng song dién tr dugce tao ra tir cac dai
phat cong suat ¢ 300 - 1000 kW & dai tAn sb rét
thip, tir 15 dén 30 kHz va duoc truyén di véi
khoang cach 16n [20]. Ang ten clia cac dai phat
VLF thuong 1a mot day cap thing dung c6 do dai
mdt vai tram mét. Truong dién tir phat ra lién tuc
tir cac ang ten theo phuong nim ngang co dang
nhur 1a cac duong tron dong tim.

Song VLF tir dai phat lan truyén trong khong
gian va di vao long dat. Khi moi truong dia chat 13
dong nhét, nghia 14 khong ton tai di thuong thi ty
so gilta dién truong va tir truong Xap xi bang 0.
Nhung khi gap di thuong, nhét 1a di thuong co dién
tré suat thap (lién quan dén cac dé6i cdu truc bi pha
huy trong méi truong dia chat) thi s& xuét hién
truong thir cap cb phuong thang dang va nguoc
ddu voi truong so cAp. Luc d6 ty sd giita dién
truong va tu truong s€ khac 0. Vi vay, khi quan sat
dudng cong do dugc ta ciing co thé biét cac thong
tin co ban vé di thuong [12].

Béng cac cong thirc toan hoc ngudi ta da chimng
minh dwgc ring phan thuc cua ty sé gitta thanh
phan thang dung trén thanh phan nam ngang cua
truong dién tir VLF khi lan truyén qua vat dan xap
xi bang tango. vi o 1a goc nghiéng gitra tryc chinh
cua elip phan cyc so v6i phuong ndm ngang: phan
4o cua ty sO gitra thanh phin thing dtng trén thanh

phan nam ngang xap xi bang tam sai cua e lip
phéan cuc:

Phan thyc H,/Hy(%) =
theo radianes)

Phén ao H,/Hy(%) = 100 e (e 1a tdm sai=ty sb
tryuc lon/truc bé cua Elip)

100 tango (tanga tinh

D6 sau tham thiu cua song dién tir tan so rat
thap: p phu thudc vao dién tré suat (R) cua moi
truong khao sat va tan so dai phat (f) theo cong thirc:

R
=500,|—
p 7

R la dién tr& sudt cuia modi truong 16p phu
(Qm); f1a tan s6 dai phat (kHz).

Trong trudng hop 16p dét phi co chiéu day 16n
thi cuong d6 tin hi€u thu dugce s€ bi anh hudng cuc
bd. Truong thir sinh phat ra s& bao xung quanh bé
mit cia ddi tuong dia cheit truong nay cé thé do va
phan tich duge. WADI tién hanh do ghi cudng d6
cua truong va sy thay dbi vé pha xung quanh cac
ddi dap vo trong dat da [20].

2.3. Cac phwong phap dién tro

Méi truong dia chat n6i chung thuong 1a dan
dién kém, vi vy phuong phdp GPR trinh bay &
trén phat huy duoc loi thé ciia minh khi str dung dé
khao st cdu trac dia chét gﬁn mat dét, nhung ddi
v6i cdu trac bo séng ma vat liéu lién quan dén sét
va bun thi d6 sau nghién ctru cia GPR bi han ché.
pé nghién ctu cac ddi tugng dia chét ¢o su khac
biét vé dién tro sult cua cac loai dét da trong moi
truong va c6 do dan cao thi cac phuong phéap dién
trd phat huy dugc hiéu qua st dung. Gia tri cia
dién tré suit hay 1a mirc 6 dan dién cua dit da phu
thudc vao cac yéu td nhu: thanh phin khoang vat,
do rSng va d0 nut né, do ém, d6 khoang hoa cua
nudc ngﬁm, cAu kién trtc ndi tai, nhi¢t 4o, ap
suét,... Tuy thudc vao déi tuong can nghién ctru ma
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nguoi ta lya chon cac kiéu thiét bi do. Trong diéu
kién cu thé nhu méi truong tram tich bd song thi
cac kiéu thiét bi duoc su dung phé bién nhu: do
sau ddi xtmg kiéu Schlumberger dé c6 do6 siu khao
sat dén mot vai trim mét khi ta mé rong khoang
cach giita hai cuc phat dong dén 1000m; do sau
mit cit dién kiéu Wenner véi khoang cach cac cuc
tr 2, 5, 10 hoac 20m [3]. Po sau anh dién hoac do
dién da cyc dé nghién ctru phin ndng véi do chi tiét
cao. Thiét bi sir dung dé do trong cac phuong phap
dién trd 1a Terrameter SAS 300C, Terrameter SAS
1000, Terrameter SAS 4000 do ABEM san suét [19]
hay SuperSting R/IP do AGI san xuét [16].

3. Két qua khio sat
3.1. Thi trdn Tin Chiu - An Giang

Khu vuc x6i 16 bd thi trAn Tan Chau tinh An
Giang, ndm phia bo hitu song Tién. Thoi gian gan
day hién tuong x6i 10 bd séng Tién thi trin Tan
Chau d3 xay ra va xay ra lién tuc voi téc do cang
ngdy cang manh va pham vi cling cang ngay cang
mé rong thém véi chiéu dai khoang 2500m va téc
d6 xdi 16 trung binh hang ndm la 6m/ndm (trudc
nam 2000) gay nhiéu thiét hai ca vé nguoi va cia
cai. Pac diém sat 16 bo khu vuc nay la thuong hai
tGi ba ndm méi sat 16 mot 1an va sat 1o thuong xay
ra vao nhirng thang cudi mua Ii diu mua khé [10].

Muc tiéu cia khao sat dia vat ly nhim x4c dinh
hién trang cau tao duong bo song Tién thi tran Tan

Chau, khoanh ving cic d6i xung yéu, dé& xuét
phuong an chinh tri.

Trén toan doan dudng bo séng Tién trudc cong
UBND huyén Téan Chéu da tién hanh do GPR, VLF
va mit cat dién.

Hinh 1 la canh su dung ang ten 50 MHz cua
thlet bi Pulse Ekko 100 dé khao sat tai bo song
tuyén trude cong UBND huyén Tan Chau véi budc
do 1a 0,5m nham nghién ctru dén do sau 45m [5].
Dé dé theo ddi cac mit cit cau tric cla ca tuyén do
dai 1200m ching toi da cit ra lam 3 doan tuyén
cing v6i két qua minh giai dia chit va dugc trinh
bay trén cac hinh 2 va bdang 2 cho doan tuyén
Tchaul; hinh 3 va bdang 3 cho doan tuyén Tchau2;
hinh 4 va bang 4 cho doan tuyén Tchau3.

"

Hinh 1. Khao sat bo séng Tién tai Tan Chau bang GPR
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Hinh 2. Mat c4t cAu trlc theo tai liéu Georadar tuyén Tchau1 (cac ky hiéu béng sé dwoc chu giai trong bang 3)
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Bang 3. Két qua minh giai tuyén TChau1

Kyhiéulop  Vantéc, (mins) Do tham dien, () D6 dan, (mS/m) Do suy gidm, (dB/m) Giai doan
1 0,100 9,000 0,700 0,383 Nén dwong da
2 0,130 5,325 3,750 2,665 Cathdén hop
3 0,120 6,250 4,000 2,624 Céat hat nhd
I 0,080 14,063 5,250 2,296 Cat hat nhd 1an sét
4a 0,070 18,367 8,000 3,061 Bun Ian céat hat nhé
\Y 0,052 36,000 9,000 2,460 Nwdc bun I&n mun thye vat
5a 0,059 19,464 11,500 4,275 Bun lan sét
5b 0,065 21,302 12,000 4,264 Bun |an sét nhao
\% 0,062 23,413 11,000 3,728 Sét déo nhéo + bun
6 0,080 14,063 14,000 6,123 Sét
\i 0,075 16,000 13,000 5,330 Sét+ bun
Khwang vach (m)
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Hinh 3. Mat cat cAu trlc theo tai liéu Georadar tuyén Tchau2 (céc ky hiéu bang s dwoc chi gidi trong bang 4)
Bang 4. Két qua minh giai Tuyén TChau2
Ky hiéulép  Van téc, (m/ns) D6 thdm dién, () D6 dan, (mS/m) Do suy gidm, (dB/m) Giai doan
1 0,110 7,438 0,800 0,481 Nén duwong da
2 0,132 5,165 4,000 2,886 Cat hén hop
3 0,117 6,575 4,150 2,654 Céat hat nho
] 0,075 16,000 5,500 2,255 Cat hat nhé 1an sét
4a 0,065 21,302 8,175 2,905 Bun lan cat hat nhd
4b 0,060 26,754 10,000 3,171 Nuwdc bun Ian cat hat nhd
\ 0,056 28,699 9,000 2,755 Nuwéc bun I&n mun thye vat
5a 0,057 20,049 11,000 4,029 Bun lan sét
5b 0,065 21,302 13,000 4,619 Bun lan sét nhao
\% 0,062 23,413 10,500 3,559 Sét déo nhdo + bun
6 0,080 14,063 15,000 6,560 Sét
\Y| 0,075 16,000 12,800 5,248 Sét + bun
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Hinh 4. Mat cat cAu trc theo tai liéu Georadar tuyén Tchau3 (céc ky hiéu bang s dwoc chi gidi trong bang 5)

Bang 5. Két qua minh giai Tuyén TChau3

Ky higulép  Vantéc, (m/ins) D6 thdm dién, (g) D6 dan, (mS/m) Do suy gidm, (dB/m) Giai doan

1 0,097 9,5653 0,900 0,4772 Nén duong dt

| 0,090 11,1111 7,000 3,4440 Cat hdn hop béo hoa nwéc
3 0,130 5,3254 4,000 2,8427 Cét hat nhd

I 0,075 16,0000 5,250 2,1525 Cat hat nhé Ian sét
4a 0,069 25,0000 9,000 2,9520 Bun IAn cat hat nhé

v 0,057 29,7521 9,500 2,8563 Nwdéc bun lan mun thye vat
5a 0,057 27,7008 12,000 3,7392 BUn 1an sét

6 0,082 13,3849 17,000 7,6205 Sét

Két qua do VLF toan tuyén Tan Chau dai 3500m
bang thiét bi VLF-Wadi dugc trinh bay trén hinh 5.

L $6 ligu VLF 4 loc dén d§ sdu10m
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" ) b | T
20k | et — |
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Hinh 5. Bwéng cong phan thwe (—-) va phan ao (o o) VLF
tuyén Tan Chau & cac mirc do sau 10, 20, 30, 40 va 50m

O day, voi muc dich nghién ctru sy hién dién
cta di thuong VLF lién quan dén hién trang céu
trac dia chit duong bo séng ¢ cac do siu tir 10m
dén 20m c6 cac khdi cdu tric duge phan biét bang
d6 dan dién cua ching. Tir d6 sau 30 dén 50m, ciu

210

trac cta tuyén dugc phan chia ro rét lam hai phan.
Phan dau dén 2000 m 1a mot khdi kha dong nhit va
phin sau tr 2000m dén 3500m 1a mot khéi co do
dan cao hon hén.

Két qua do mat cit dién tuyén Tan Chau duoc
trinh bay trén cac hinh 6, hinh 7 va hinh 8 dudi
day. Nhin vao cac mit cat nay ching ta thiy duoc
dd dan dién cua cac khdi vat chat khac nhau va ndi
bat 1én 1a cac khdi cat thi co do dan dién yéu va cac
khdi sét thi nguoc lai.

Trén co so két qua khao sat bing Georadar,
VLF va mit cit dién cho thiy cdu tao dia chit cua
duong bo séng tai Tan Chau co sy bat dong nhét
cao. Su xen k& gifra cac khéi cat hat min va cac
khéi sét kiéu thau kinh déu 1a nhimng cu tric yéu
cho nén méng dudng bo. O nhing chd cat hat min,
ngam nudc néu c6 cira thong vai 1ong song va dudi
tac dung ctia p luc nude thi dé gy ra sat 16. Pay
cling 1a nhimg co s& can phai dya vao trong khi
tién hanh cong tac du bao sat 16 bo séng & day.

Nguyén nhan xo6i 16 bo song doan Thudng
Phudce- Tan Chau, theo cac nghién ctru da cong bo
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Hinh 8. Mét cat dia dién tuyén Tan Chau 1-3

Ehodng cich cic ddncre: 2m

[9, 10 ] 1a do 1ong dan song & day duogc tao bai mot
diém nut gap khuc voi goc khoang 120 3. biem
nat gap khic nay da lam cho nhitng cu lao, con cat

nho riéng 1€, roi rac & long song phia thuong luu
sau nhiéu nam dich chuyén xudng ha luu bi giit lai,
tao thanh mot bai boi rong 16n (cu lao Mang Ca -
hay con goi 1a cdn liét s) ndm phia bo hiru dbi dién
voi bo song Thuong Phudce. Mit khac, khu vuc
Thuong Phude, bd song, 1ong song duge cdu tao
boi cac 16p sét pha cat, bun sét pha, bun cat pha va
16p cat hat nho, cuong do co hoc rat théip, dé bién
dang.

Do dic diém cua doan bo va song Tan Chau 1a:
(1) Long song ubn cong gip, thu hep, dong chay tir
bo ta chay vudng goc sang b hiru; (2) H s6i cuc
bd rat sdu- hon 40m va (3) Thuong ha luu 1a cac
doan phan lach khong 6n dinh, nén can bao vé
ngay khu vyc thi trdn Tan Chau bang viéc xay
dung ké bd séng theo phuong phap truyén thdng.
Hinh 9 dudi day 1a bo ké dang dugc thi cong tai bo
song Tan Chau.

Hinh 9. Xay dwng bo ke tai bo sdbng Tan Chau

3.2. B ké thanh phé Vinh Long

Muc tiéu cia khao sat bang GPR nhim xéc
dinh hi¢n trang cAu tric dia chét, khoanh vung
nhitng vi tri xung yéu dang c6 nguy co pha v két
cAu va 1am sut 1an trén mat ké Vinh Long. Khu vuc
ké Vinh Long 12 bd hitu song Tién qua thanh phd
Vinh Long kéo dai tir ciu Vinh Long dén khach
san Ciru Long. Céc tuyén do duoc thyuc hién tir sat
chan ciu Vinh Long doc theo mit ké canh cong
vién, bén do va dén khach san Ciru Long véi tong
chidu dai 750m. Hinh 10 duéi day 1a doan dau
cia k¢ Vinh Long dang duoc do bang Pulse
EKKO 100.
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Hinh 10. Doan d4u cda k& Vinh Long dang dwoc do bing
Pulse EKKO 100

Mit cit GPR ciia tuyén bo ké dai 400m. Bé

o 3 10 13 0 23 30 3 40 43

*  Cotdin =3 Lan can
m  ndxmdng 0 Céng thodt nudc

Désiumm)

Hinh 12 13 mat cat cdu trac doan dau tuyén
(100m) bo ke Vinh Long theo tai liéu Georadar. Tu
gian do song radar, ap dung chuong trinh minh giai
WinEKKO pro. chung ta chia ra dugc 4 16p vit
chit phan bd trén toan tuyén tir trén xudng dudi
nhu sau:

L6p thtr nhat xudt hién trén toan tuyén c6 bé
day trung binh 1,5m. Vit li€u trén mat cua 16p nay
1a 16p bé tong mong va bén dudi 1a 16p dét dap ke.

L6p tht hai ciing phan bd trén toan tuyén co
bé day 2m voi vat liéu 1a sét pha cat hat nho
ngam nudc.

Lé6p thir ba ¢6 bé day 8m va ciing phan bd rong
khap ca tuyén. Vat li¢u chu yeu cua 16p nay 1a bun
sét vi bién d§ phan xa cla song radar & day rat nho.
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phuc vu cho viéc minh giai dia chét theo tai liéu
GPR chung t6i da chia tuyén do ra lam cac doan
tuyén ngin (100m) va & day trinh bay doan tuyén
thir nhat c6 chidu dai 100m (hinh 11).

Cén luu y rang, trong minh giai cdu trac tir tai
liéu Georadar thi cac tham sé vat Iy dong vai tro
quan trong, trong d6 dic biét 1 van tdc truyén song
dién tir ddc trung cho méi trudng khao sat. Dé xac
dinh tham s6 vt 1y nay, da tién hanh do theo kiéu
diém sau chung (CMP) [7]. Tir gian dd song CMP
véi ang ten 100MHz, khoang cach hai ang ten la
Im va budc dich chuyén 1a 0,25m, ta co thé xac
dinh duogc van tc song dat ¢ day 1a: 0,12m/ns. Gia
tri nay dwoc sir dung dé xdy dung nhirng mat cit
cAu tric theo tai liéu GPR.

50 58 B0 B5 T0

Hinh 11. Mat c&t GPR doan 1 tuyén bd ké Vinh Long

Lop th tu 13 16p sau nhat trén mit cit cdu triic
phan bd rong khép trén toan tuyén c6 bién do cua
song phan xa nho lién quan dén vat chit 1a cat
hat min.

Trong mit cét cdu trac con xac dinh duoc vi tri
cua 4 di thuong lién quan dén cau tao hong hoc va
1 déi ciu tao xung yéu. Cac vi tri di thuong nay c6
bién do song phan xa khac biét hén véi bién do
song phan xa & ba 16p bén trén. D6i xung yéu nim
& doan ddu ciia tuyén do va & d6 sau ngay trén mat
cua 16p ther 3 va dudi day cua 16p tha 2.

Hién trang cdu tao cua ké c6 bat ddng nhat song
khong 16n va ciing chwa gy ra mit an toan cho keé.
Do ciu tao dudng bo ké nam ngay sat duong nhya
clia thanh phd nén kha ning trién khai cac phuong



phép mit cét dién rat kho thi cong va mat cit VLF
bi nhicu rat manh, nén vi tri cac di thuong trén mat
cat GPR da duogc kiém ching bang céac 1o khoan
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dia chit cong trinh v6i muc do trong dong rat cao.
Co quan chu quan bo ke da dya vao két qua khao
sat bang GPR d¢ thyuc hién duy tu bo ke.
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Hinh 12. Mt cét ciu tric doan 1 tuyén b& ké Vinh Long theo tai liéu GPR

3.3. Khdo sat sat 6 bo song Sai Gon, ban ddo
Thanh Da

Tinh trang sat 16 bo song Sai Gon, ban dao
Thanh Pa da gay ra thiét hai vé nguoi va tai san rat
nhiéu. Tuy nhién, pham vi sat 1 xay ra trén ting
diém va vAn con mang tinh birc xtc cho chinh
quyén thanh phd ciing nhu nguoi dan sinh sdng.
Da c6 nhiéu cong trinh nghién ctu vé dic diém
thily van ciing nhu dong chay va sy 6n dinh cia
duong bo [13]. Khao sat danh gid hién trang cu
trac duong bo bang cac phuong phap dia vat Iy gan
mat dat da dugc thyc hién & day trong subt thoi
gian gan day. Trong khuon kho bai bao nay, tap
trung gidi thidu két qua cua mot diém khao sat sat
16 san tenis Ly Hoang bang t6 hop phwong phap
GPR va mat cit dién da cuc. Tai day, da thuc hién
3 tuyén khao sat song song v6i dudng bd song voi
d6 dai 60 va khoang cach tuyén 1a 15m. Tuyén
khao sat dugc thuc hién cach mép nudce séng 3m la
tuyén 1 nim ngay trén san tenis v6i chiéu dai 1a 60
m duoc trich gidi thi¢u dudi day (hinh 13). O day
cing can phai chi y ring, cho dén thoi diém khao
sat thi san tenis nay da bi 16 mit 20m trong thoi
gian 4 tuan trude d6. Két qua do mat cét dia dién
bang thiét bi Terrameter SAS 1000 [19] v&i
khoang cach giita cac dién cuc 1a 2m cho ta cu
tric theo dang phan 16p ngang 5 16p c6 kich thudce
va gia tri dién trd suat trong bang 6.

Bang 6. Dia tang theo tai liéu dia dién san tenis

Ly Hoang
Dia tAng D‘?nf)é'“ Di(éo"rf;g;‘;é‘ Thanh phan thach hoc
Lép 1 0-2,5 20-28 D4t ddp
Lop 2 2,5-7 10-20 Sét, bun, cat hat min
Lép 3 6-15 8-10 BOot sét, cat hat min-trung
Lop 4 15-30 10-35 Bot cat, cat hat trung
Lop 5 30-40 35-80 Sét cat, Cat hat tho

Hinh 13. Do GPR theo tuyén 1 doc b&r song tai san tenis
Ly Hoang bang thiét bi Pulse Ekko 100 v&i tAn sb &ng ten
100 MHz

Theo két qua khio sit bang GPR trén tuyénl
(hinh 14) cho thay sy buc tranh bat dong nhat dién
hinh bang cac khéi vat chat khac nhau ma troi hon
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ca la cat bdo hoa nudc va cat sét, bot sét xen ké
nhau. Trong d6, dang ké nhit phai néi dén vai tro
ctia dun cat ngdm nudc (hinh 15). Khi ngoai suon
dugc bao phii bang bun dat Va‘1 cac loai cdy nhu dira
nude thi nhitng khéi cat & dudi sau dugc glu
nguyén, nhung khi dé cai tao swon dé 16 ra cac khbi
cat va dudi tac dong cia ngoai luc nhu dong chay,
song v, thiy tridu 1én xudng ciing nhu sy thay doi

Siin Ly Hoing Thash Ba

thuong xuyén cua dong chay s& lam cho khéi cat
tré thanh cat chay theo dong nudc tao ra nhitng
kiéu ham éch khac nhau va giy sat 16 duong bo
song. Két qua khao sat tai san tenis nay da du bao
s& sat 16 trong thoi gian ngén 1a 40 m tinh tir mép
nude. Dén nay dudng bo nay da duge gia cb coc
mong sau 28m va & vi tri 50m tinh tr mép nudc
(hinh 13).

o 5 10 15 20 25

Khadng cach (m)

30 35 40 45 50 55

Hinh 14. Mat cat GPR tuyén 1 san tenis Ly Hoang béng &ng ten 100 MHz

Hin Ly Hsimg - Theank
Khslng edch (m)
[} 10 20 a0 40

50

Nhu ching ta dd biét, toan bo mit cét dia chat
c6 doan song Sai Gon qua khu vyc Thanh Pa dugc
céu tao boi tram tich tudi Holocen giita - mugn.
Thanh phan thach hoc gdm bun sét, bun 4 sét, bén
trén giau hitu co, cac lién két kién tric yéu.

Nhu vdy, doan song Sai Gon voi d sdu trung
binh 12m nim gon trong ciu tao dit yéu trim tich
Holocen, ddy song c6 noi khoét vao 16p cat trung
min 1in bot. Ché d6 dong chay phirc tap, hai chidu
theo nh1p thuy tridu. Day song ¢6 nhiéu viing sau,
xody, dé tao nhitng ham &ch & suon bo, gip cac
chu tao cat chay ho suon thi hién tuong sat 1o
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<« Hinh 15. Mét cét cAu truc tuyén 1
san tenis Ly Hoang theo s liéu
GPR va mét cét dién.

Chu gidi: (1)=d4t dép, (2)= Sét,
bun, cat hat min, (3)= Cat hat min-
trung 1an bot sét, (4)= Cat hat trung
I&n bot cat, (5)= Cat hat tho, sét cat

duong bo 1a thuong xuyén xay ra. Mat khac, doan
song ving nghién ciru c6 dic diém nude ngam 1én
cao ngang mat dat va c6 quan hé thuy luc truc tiép
v6i dong chay song. Ché d6 ban nhat triéu tao diéu
kién cho myc nudc song ning 1én va ha xudng 2
lan trong ngay, diéu nay hinh thanh é&p luc thuy
dong tac dung trong dat hai bén bo gop phan thuc
ddy qua trinh sat lo, truot & mot s6 vi tri ¢ didu
kién dia chat khong 6 6n dinh.

4. Mot s6 nhan xét va kién nghi

Dbac diém cuia vat liéu tram tich bo song Tién va
song Sai Gon 1a mém, déo va bao hoa nudc ¢ phan



du6i ma thanh phin bao gdm dét bdi, dit sét, cat
hat min dén hat trung, bun, tan tich thyc vat. Cac
loai vat liéu nay néu bio hoa nudc thi chung
thudng c6 do dan dién cao, phan b rat phuc tap va
thudong la mot h5n hop trong ting 16p chu truc.
Chinh vi thé ma t6 hop céc phuong phap dia vat 1y
nhu GPR, VLF va mit cit dién co thé dugc s
dung dé khao sat d6i trong nay c6 hiéu qua.

Sat 16 bo song Tién tai Tan Chau - An Giang,
bo ke Vinh Long va bo song Sai Gon tai ban dao
Thanh Pa- thanh phé HS Chi Minh déu c6 nguon
gdc lién quan dén dong chay, long song va cau tao
duong bo. Vi vy, d& nghién ctru cu tao duong bo
bang dja vat Iy nhim danh gia hién trang ciu trac
dia chét chung ta phai thuc hién cac tuyén khao sat
doc timg doan duong bd va nén bd tri song song
v6i nhau. Tt ca cac tuyén nay phai duoc do bing
mot loai kich thude thiét bi 1am diéu kién so sanh
dé danh gia nguén gdy sat 10. Tai mdi doan tuyén
do can phai x4c dinh van tdc truyén séng dién tir
dic trung cho méi truong dia chat & d6 khi sir dung
cong nghé Georadar, boi vi phai chti y dén tinh rat
dia phuong ¢ day. Mat khac phai su dung t6 hop
cac phuong phép béng viéc do mat cit dién va
VLF trong diéu kién cho phép nhim xac dinh do
dan dién ciia méi trudng cac 16p clu tric va ting
d6 chinh x4c cua két qua khao sat.

Céc s6 liéu khao sat bang GPR, VLF, mat cat
dién di duoc xu 1y, phan tich, minh giai to hop dé
tao ra nhitng mat cit cdu trac hién trang dudng bo
trén timg doan tuyén song Tién va song Sai Gon,
lam co s¢ danh gia nguén gdy sat 16, gop phan du
béo sat 16 bd séng ciing nhu dé xuét cac giai phap
chinh tri, giam thiéu thiét hai.
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SUMMARY

Enhancement to source determination for Tien and Saigon rivers banks avulsion-prone zones
by near-surface geophysical investigations

The paper presents complex geophysical techniques as well as Ground Penetrating Radar (GPR), Very Low
Frequency electromagnetic method (VLF), resistivity methods for investigating near-surface geological structure of river
banks to localize interfaces and weakness zones which are related to the source of Tien and Saigon rivers banks
avulsion-prone zones. The field techniques and results of complex geophysical investigations on Tan Chau-Tien river
banks, Vinh Long embankment and Saigon river banks in Thanh Da were presented for assessment of landslide by
present river banks structure for short time forecasting. The near-surface geological cross-sections which were
established by geophysical data are proved effectiveness by some engineering wells in site. The result of investigations
is scientific based for Tien and Saigon river banks landslide forecast and maintenance/regulation to preventing hazards.

The near-surface geophysical methods are good tools for delineating fracture zones, saturated, weakness zones in
subsurface structures of river banks to landslide forecast in near future.
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