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1. Mé dau

Nghién ctru cdu tric dia chit - dia chit thuy vin
dai ven song Hong thudc thanh phd Ha Noi bang
cac tai liéu khao sat dia vat ly gop ph?m lam co s&
khoa hoc cho viéc trién khai cac dé& an thim loc
trong quy hoach quan 1y va khai thac nguon nuéc
dudi dét cé ¥ nghia khoa hoc va thyc tién hién nay.

Nhu chung ta di biét, ving ven soéng, hd c6
diéu kién thuan loi dé xay dung cic cong trinh khai
thac thim. Nguyén 1y 1am viéc cta cong trinh khai
thac thAm ven bo 1a khi khai thac, myuc nudc dudi
déit ha thép xuéng dudi myc nude song hoac hd, tir
cac ngudn nudc mit s& tham xuyén qua cac 16p dét
da bd sung cho cong trinh khai thac [3]. Thuc chét
d6 1a mot dang bd sung tu nhién don gian, thuan
loi vi mot mat 1gi dung duoc cac nguén nuoc trén
mit san c6 ma khong can phai xay dung cac bon
chtra nhén tao cho nudc thim, mit khac cac cong
trinh khai thac thuong c6 luu lwong 16n va chat
luong tt.

Séng Hong, doan tir Viét Tri dén hét dia phan
thanh phd Ha N¢i c6 nhiéu diéu kién ty nhién, diéu
kién dia chit - dia chit thuy van trién vong tot dé
xay dung cac cong trinh khai thac thim [4, 13].

DPé gop phan minh chimg cho luan diém trén
day, mot t6 hop cac phuong phap dia vat ly da
dugc thuc hién nhu do siu dién déi xung (VES) va
do sdu mit cit dién (EP) kiéu Schlumberger; do
dién tir tan s6 rat thap (VLF); do Georadar (GPR),
nhim tim ra cdu trac dia chét - dia chét thuy van

tang néng co kha ning dap ung cho cong tac bd
sung tang chira nuéc dudi dat tai dai ven song
Hong, Tay Ho, Ha Noi ma két qua nghién ctru
khao sat s& dugc trinh bay dudi day. Vi mudn tiép
can tdi da, truc tiép dén cAu trac dai ven song va
dai cat ndi giita 1ong séng, nén cac phuong phap do
dia vat 1y phai tién hanh trong cac thoi ky muc
nudc song ha xudng thap nhét c6 thé va vao mua
kho. Do @06, cac dot khao sat dia vat ly ¢ day duogc
thuc hién tir 2006 dén 2010.

2. So lwge vé diéu kién tw nhién ving nghién ciru

Vung nghién ciru 1a dai ven séng Hong tir cau
Thing Long dén ciu Long Bién thudc dia phan
quan Tay Ho, thanh phd Ha N¢i. Pay 1a khu vuc
bang phing thudc dong bang aluvi tré tudi Holocen
hinh thanh tir 4000 nam trude [4, 13], d6 cao tuyét
dbi 6-8m va c6 ddc diém khi hau chung vé6i toan bo
dong bang chau thd song Hong 1a nhiét d6i 4m co
gi6 mua véi nhi¢t d6 khong khi binh quan nam la
23,4°C. Muia néng dong thoi 1a mia mua kéo dai
tir thang 5 dén thang 10, chiém khoang 85% lugng
mua cd nam (lugng mua trung binh nam Ia
1532mm) nén thoi ky nay cé d6 du nuéc 16n. Mua
kho tir thang 11 dén thang 4 nim sau la muia it
mua, lugng mua it hon lugng bde hoi; d6 1a thoi ky
hut nuéce [7, 13].

Séng Hong 1a séng 16n the hai ¢ Viét Nam
bét ngudn tr Trung Qubc chay qua Viét Nam dai
510km. Chiéu rong cuia song thay dbi theo cac thoi
ky trong nam tir 480 dén 1440m v&i luu lwong binh
quan trong thoi ky tir 1990 dén nay 1a 2640m’/s.
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Vé mua 1 muc nudc song dang cao, thudng trén
10m tirc 14 cao hon bé mit ddng bang trong deé.
Mua khé it nuéc nhung lai bi khai thac manh mé
dé tudi. Nude song Hong noi chung tét vé& thanh
phan ho4 hoc, riéng do duc rat 16n dic biét 1a vé
mua li. Do cao tuyét ddi day song (chd sdu nhat)
tir 0,2 dén 2,0m [4, 5].

3. Khai quat vé diic diém dia chat

Khu vye nghién ctru ndm trong déi Ha Noi c6
lich st phat trién dia chat gom 3 giai doan lon:
Neoproterozoi - Cambri sém, Mesozoi va Neogen -
beé tr.

Thoi ky Neogen, do su tai hoat dong manh mé

cua cac dut gay sau Song Lo, Song Chay, Vinh
Ninh, ving triing Ha Noi hinh thanh céu tric dang
khdi tang. Doc cac dut giy siu dién ra qué trinh
tach gian tao nén cac dia hao, dia hinh bi lan chim,
nude bién 14n siu vao luc dia dé léng dong h¢ tﬁng
Vinh Béo (N,vb) day khoang 50-350m. Bén cudi
Pliocen gifra lai dugc nang cao chiu su boc mon.
Dén Pé tir cac qua trinh lan chim va nang cao dién
ra c6 tinh chu ky dan dén bién tién cing v6i qua
trinh léng dong cac trAm tich véi nhitng kiéu ngudn
gbc khac nhau dé hinh thanh cic hé ting Lé Chi,
Ha N¢i, Vinh Phuc, Hai Hung, Thai Binh [13].

Thang dia tAng cac trdm tich Dé tir dugc phan
chia nhu bang 1 duéi day.

Bang 1. Thang dia ting Dé tir

Gi6i He Théng Phu théng Ky hiéu Nién dai tuyét déi (nam )
Thuong Q° 4000
Holocen Trung Q.2 6000
o P & Ha Qz; 10.000
Kainozoi Thuong Q, 125.000
Pleistocen Trung Qs 700.000
Ha Q' 1.600.000
Neogen N

Toan bd dién tich khu vue nghién ctu duge phu
boi cac trAm tich b¢ tr va dugce phan 1am 9 phan vi
v6i tudi va ngudn gbc khac nhau gdm: hé tang Lé
Chi tudi Pleistocen sém (aQ,'lc), hé ting Ha Noi
tudi Pleistocen giita - mudn (a, apQ 12'3hn), hé ting
Vinh Phuc tuéi Pleistocen muon (a,1bQ; vp) hé tang
Hai Hung tudi Holocen sém - gitra (Ib, mQ,' 2hh) hé
tang Thai Binh tudi Holocen mudn (a;; alb;
0,Q,’th).

Céc tram tich hé ting Ha Noi khong 16 trén mat
ma chi bit gap dugc nho céc 16 khoan & do sau
khoang 20m tr¢ xudng, chiéu day dén 34m. Mit
cat cua hé tang dugc phén lam 3 16p tir dudi 1én
gdm cudi 1an so6i, soi 1dn cat hat tho, va bot sét 1an
cat hat min.

Hé ting Thai Binh (Qz tb) 1a trAm tich hién dai
duoc tao thanh sau khi blen Iii, myc nude bién ha
thip, vai trd cua song Hdng lon dén trong qué trinh
hinh thanh ddng bang song Hong ma ¢ giai doan
ndy c6 qué trinh xam thyc ngang chlem uu thé.
Tram tich hién dai chu yeu c6 ngudn gdc song
phan bb doc hai bo. Hé théng dé ven song duoc
thiét 1ap dan toi phan trim tich trong dé bi ngimg
bdi dip phu sa, trong khi d6 ngoai d€ hang nam
vao mua Id, cac bai boi lai dugce phu mot 16p mong
phu sa la cat bot sét mau m&. Nhu vay, lich sur phat
trién cac tram tich Dé tor & ving nghién ciru trai
qua 3 giai doan:
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- Giai doan dau: dia hinh bi phan di manh, dan
tdi qué trinh xam thyc sdu, song dao long manh
dua dén viée bdi ling vat li¢u hat tho la chinh tao
nén cic tram tich ctia hé tang Lé Chi, Ha Noi,
chira nu6c rat phong phii va 1a dbi twong cung cap
nudc chinh.

- Giai doan gitta: mirc d6 phén di dia hinh giam
hon trude, xAm thyuc sau giam. Cudi giai doan nay
qua trinh xAm thyc dan dan can bang véi qué trinh
tich ty. Nét ddc trung cua trAm tich hé tﬁng Vinh
Phtic 12 vao cubi giai doan bi phong hoa manh dan
t61 hinh thanh bé mit dang sét loang 19.

- Giai doan cudi: nhiéu bién cb dia chét xay ra
bé’mg viéc mo dau 1a su tich tu hd dam 15y ven bién
véi céc tich tu than bun. Qua trinh phan di dia hinh
yéu, qué trinh bdi tu ting cudng. Mbi trudong dia
chét ngay nay chiu sy tic dong clia cic qua trinh
ndi sinh, ngoai sinh va con nguoi.

4. S6 lidu khao sat dia vat 1y ngoai thuc dia

Céc tuyén do sau dién chay doc theo dudng bo
song va cét ngang qua song Héng duoc xac dinh 1a
ngudn tai liéu chinh phuc vu cho nghién ctru cu
trac dia chét thiy van. Trong thoi gian thuc hién
cac phép do dién va dién tr vao mua kho tir 2006
dén 2010, muc nudc séng Hong co nhimg lac
xudng thip ky luc nén ciing 1a diéu kién thuan loi



dé hoan thanh mot s6 tuyén do Georadar cét ngang
qua séng va doc theo bo phai song Hong.

Tat ca cac diém do sau dién theo kiéu do dbi
xtng Schlumberger (VES) véi khoang cach cuc
dai gitra hai cuc phat dong 18 AB=1000m va tuong
(g véi hai cyc thu thé 1a 100m, dong thoi kiéu do
mit cit (EP) v6i khoang cach hai cuc phat cd dinh
1a 400m da duogc sir dung dé thu thap s lidu dia
dién bang thiét bi SAS 4000 do hang ABEM ché
tao [1, 9, 16, 17]. Mat do diém do trén cac tuyén
d6i v6i VES la 200m/diém, con dbi véi EP la
50m/diém trir nhitmg doan tuyén cit ngang qua
dong chay cia long song. Hinh 1 trinh bay so dd vi
tri cac tuyén do VES va EP tai dai ven song Hong.
S6 luong cac diém do cu thé cho timg tuyén duogc
téng hop trong bang 2 sau day:

Bang 2. Téng hop cac diém do VES va EP
trén tirng tuyén do

Hai tuyén do Georadar ciing di duoc thuc hién
trong khu vuc nghién ctru, trong d6 tuyén thir nhat
GPRI cit ngang qua séng dai 750m va tuyén thi
hai GPR2 doc theo bd phai song Hong dai 1000m
(hinh 1, 2). Cong viéc do Georadar déu dugc tién
hanh vao thoi diém nuée sdong Hong xudng mic
cat ki¢t va moi truong trén mat d4t kho rdo hoan
toan. Muc dich cua do radar nhim tim ra cAu trc
dia chit phan nong bang thiét bj Pulse Ekko 100A
v6i cac dai tan s6 anten thu-phat 100 va 5S0MHz [2,
6, 8, 12]. Cﬁng c6 cung Vi tri Vc'ri tuyén GPR2 la
2000m tuyén do dién tir tin sb rat thép (VLF) voi
bude do 5m (hinkh 2) nhim tim ra cac déi cdu trac
¢6 kha ning ngdm nu6c hodc dap v& bang thiét bi
VLF-Wadi [15].

Trén co s& 6 diém do chap VES [12] va 200m
tuyén do chap cua Georadar va VLF [15] cho phép
xac dinh sai sb phép do dbi voi tai liéu VES 1a 8%,
con dbi voi tai lidu VLF 1a 5% va radar 1a 2%. Nhu
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Hinh 1. So dd vi tri tuyén do dia vat ly dai ven séng Hong - Tay Hb, Ha Noi
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Hinh 2. Tuyén do dia vat ly doc b phai séng Hong

5. Két qua minh giai tai liéu dia vat Iy

Mbi loai dat da c6 mot do dan dién khac nhau
va nguoi ta do gia tri dién tro suit cua dat da
p[Qm] dé xac dinh d6 dan dién cua ching. Dién
tré suit phu thudc vao thanh phan thach hoc, do
rong, do bao hoa cac chét Iuu trong dét da, nhiét do
va 4p sudt nén ddi voi timg loai dat da va khoang
vat chung nam trong dai gia tri nhét dinh [14, 16,
17]. Bé ¢6 co s6 cho viéc minh giai dia chét tai liéu
dia dién, cac tac gia da thuc hién viéc nghién ciu
xac dinh gia tri dién tré sudt cia mot sé mau vat
trong cAu trac dia chat tai khu vuc nghién ctiu va
nhan duoc két qua trinh bay trong bang 3 duéi dy:

Bang 3. Dién tré suat ctia mot sé loai vat liéu tai
Tay Hb - Ha Noi

Vat ligu Dién tré suat [Qm]
Nwéc mat 75
Nwéc giéng khoan 120
DAt trong kho 200
DAt trong wét 18
DAt sét khod 500
DAt sét wot 10
Cat khd 1000
Cat vot 50
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Viéc phén tich duong cong do sau dién dya trén
co so xay dung md hinh ly thuyet dé tiép can dén
duong cong quan sat thyc té nham tim ra cac 10p
cAu triic c6 bé day va gia tri dién tré suit biéu kién
twong ung dac trung cho moi truong nghién ciru.
Cac tac gia da s dung phuong phap phan tich lya
chon [10] dé 14n luot thay doi tham sé ctia md hinh
tién nghiém sao cho dudng cong 1y thuyét ciia md
hinh tring v6i dudng cong do dac véi mot sai sb
chap nhan. Hay noi khac 1a cyc tiéu héa phiém
ham sau:

G(P) z {[Pe,( ,p) o (1 )]/ o, (1 )}2 min

Trong do:

—

p= {pl,pz, NN hnl} la tham
sO dién trd suat va bé day 16p ctia md hinh.

Pei(Ti,p) 12 dudng cong 1y thuyét cia mo hinh p
px(r;) 12 dudng cong do dac ngoai thuc té

Qua trinh cuc tiéu hoa phiém ham G(p) thuc
hién trén may tinh la qua trinh ldp, sao cho duong
cong ly thuyét sat voi dudng cong do dac ngoai
thuc té. Do vdy, bai toan nay khong c6 nghiém duy



nhit. Muén ¢ nghi¢m on dinh ching ta phai tim
mo hinh ban dau sat v6i thuc té [10] va phiém ham
G(p) duoc thay bang phiém ham diéu chinh:

Ma(p) = G(p) - aQx(p)

trong d6 Q(p) 14 toan tir 6n dinh nghiém cia bai
todn.

Chung ta c6 thé thay ddi cac tham sb cua lat
ct, sao cho dudng cong mé hinh 1y thuyét tring
v6i duong cong do dac thuc hién truc tiép trén man
hinh may tinh [5].

Hinh 3 12 mit cét dja dién theo tai liéu tuyén
SHI cit ngang qua song Hong véi d6 dai 4200m,
trong do6 cét qua hai khuc 10ng song va c¢6 hudng tir
bo hitu sang bd ta. Nhin vao hinh thai cac 16p dugc

phan chia & phan néng trén mat cét cho thiy co su
dan xen cua mot sd ranh gidi. Diédu nay ching to
rang cdu tao ciia ddy song va cac ting bén bd phai
co su lién két v6i nhau va nhu vay nudc song co sy
thong thuy voi ting chira nudce ngm bén bo phai.
Hinh 4 trinh bay mit cét dia dién tuyén SH2 doc
theo ven song phia bd phai theo hudng dong - tay
v6i d6 dai 5200m. Céc 16p cdu tric duoc phan chia
theo mirc d6 dan dién cua chung hay 1a gia tri dién
tré sudt tinh bang Ohm.m. Hinh thai giita cac 16p
khong bang phang, nhét 1a & doan cudi cia tuyén
(phia Tay), khong biéu hién céc duong ranh gidi
lién tuc ma bi cit nhau & phan céu tric noéng (dén
30m). Pic diém nay 1a co s& dé ching ta lién
tuong dén kiéu ctra sb dia chat thuy vin trong chu
trac dia chit ting nong & day.
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Hinh 4. Mat ct dia dién theo tai liéu VES tuyén SH2
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bdi voi sb liéu Georadar trong muc tiéu nghién
ctru khao sat cua ching ta 1a xdy dung cac mit cit
phan anh hién trang cAu tric cua vat chit & bén
dudi mat dat véi dd phén giai cao. Dya trén co s&
1y thuyét cua song radar cho trudong hop su dung
kiéu do phan xa goc rong cho thdy cac song phan
xa thu dugc trén gidn dd déu duogc tao ra tir nhiing
mit ranh gidi trung gian trong moi truong dia chat
nén céc song phan xa thudng lién quan dén nhimg
diéu kién thanh tao ty nhién trong cAu tric dia chét
nhu: ranh gigi cac 16p vat liéu trAm tich c6 tinh
chat vat 1y khac nhau, cac khe nirt né, cac khbi xam
thuc [2, 6, 8]. Nghia 1a, khi ching ta phat song
xudng dit ¢ dai tin s 50MHz thi song s& truyén
sau xuéng mdi truong, nhung khi dang truyén ma &
phia trudc cé gdp mat ranh gidi (mat trung gian)
giita hai loai vt chat c6 tinh chit dién khac nhau
ctia mot moi truong bién ddi thi hé sb phan xa R va
hé $6 truyén qua T co thé xac dinh duoc.

Tinh chit dién (d6 dan, hing sb dién moi) cua
mdi trudng khao sat c6 anh hudng truc tiép dén do
sau nghién ciru. Khi d6 dan ctia moi truong khao
sat 16n hon 10mS/m (dién trd suét nhé hon
1000hm.m) thi GPR bi han ché vé d6 xuyén siu.
Luc nidy mudn di sdu thi do tan sé anten quyét
dinh. Trong cc vat cht cia moi truong khao sat
thi nu6e 1a thanh phan quan trong quyét dinh tinh
chit dién cia méi truong [3, 8]. DSi véi moi
truong dia chét ven song Héng, chung ta thiy c6
hai loai vat li¢u dac trung, d6 1a mdi trudong cat céd
d6 dan khoang 0,01mS/m va moi truong sét, bun
sét c6 do dan khoang >10mS/m. Trong xir 1y tin
hi€u radar, chung ta phai chon cac tin hi€u rd voi

tidu chi 1a hé s6 phan xa phai dat gi4 tri ti thiéu la
0,01.

Do céc tuyén do cua ching ta b tri qua song
hodc doc theo ven song voi dia hinh c6 nhiéu vat
can nén ché do thu thap s liéu da duoc chon la ché
d6 roi rac. Nghia 13, ngudi didu khién qua trinh thu
thap sb liéu bang cach an phim cach trén ban phim
hodc nut bim cua Trigger hodc Odometer ndi véi
khéi dién tr. Buoc do ¢ day 1a 0,5m cho loai anten
6 tin s6 50MHz. Nhu vay, téng 6 diém do trén
cac tuyén 1a rat 16n dé bao dam diéu kién st dung
chwong trinh Reflexw trong minh giai s6 liéu radar

[11].

Sau khi di chuyén sé liéu tir PulseEKKO sang
dang format ctia Reflexw, ta da cé thé bét dau cac
budc xir Iy bang cac chirc ning trong nhirng bo loc:
1D, 2D. Trong d6, bd loc 1D c6 thé dung dé xir ly
tung budc theo tung tia song (trace) riéng bict; bo
loc 2D c6 thé dung dé loai cac trace bi nhidu va
minh giai s liéu [11, 12]. Mit cat cdu trac 1a dang
cudi cung ma Reflexw dua ra dugc trinh bay theo
tuyén trong d6 phan anh hién trang ciu tric dia
chat dén d¢ sau 30m. Két qua giai doan so lidu rada
theo tuyén GPR1 va GPR2 déu chia mit cit cdu
tric ra 5 16p khac nhau (hinh 5, 6) co cac loai vat
lidu twong tng nhu: @ - Pét bdi, @ - Cat pha bot
sét, ® - Cat pha sét, @ - Sét pha cat, ® - Sét. Hinh
thai ciia cac 16p cau truc & day kha da dang, khong
theo dang phan 16p ngang ma chung ciing dan cat
nhau, rd nhit & 16p thir 2 va thr 3. Két qua nay
cling twong dong voi két qua mat cét cdu trac theo
s0 liéu VES & hinh 3 va 4 dd mo ta phan trén.

D cao (m)
N

10

Séng Hong

0

-10

P§ cao (m

450 600

Hinh 5. M&t cat Georadar tuyén GPR1 dai 750m t& phai dén b trai song Hong (N-B)
Ky hidu: © = DAt bdi, @ = Cat pha bot sét, ® = Cat pha sét, @ = Sét pha cat, ® = Sét
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Hinh 6. Mt cat Georadar tuyén GPR2 dai 1000m theo hwéng dong - tay (B-T) thudc bd phai séng Hong
Ky hidu: © = DAt bdi, @ = Cat pha bot sét, ® = Cat pha sét, @ = Sét pha cat, ® = Sét

Do d9 sau nghién ciru bang s6 liéu radar trong
mdi truong dia chat khu vuc nay bi han ché (30m),
nén mudn tim hiéu hinh thai cdu trac sau hon, cac
tac gia da sir dung so liéu do mat cit dién theo kiéu
EP dé xay dung dudng cong dién trd sudt biéu kién
pa cho tuyén SH1 (hinh 7) va SH2 (hinh 8). Hinh

dang cac duong cong nay phan anh ciu tric bat
dang huéng theo ca hai tuyén do. Nhu vy, céu
trac & dudi 30m ciing tao ra cac mat 16i 1om 15
rang la diéu kién thuan loi cho viéc chira va lién
thong cla cac tang chira nudc ngdm trong ving
nghién ctru [14].
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Ddng thoi cac tac gia di st dung s liéu VLF
dé nghién cuu cAu trac dia chit ndm gﬁn mat dét,
xéc dinh vi tri cac d6i cdu tric bi pha hiy, cac ciu
trac bat dong nhat, dic biét 1a ung dung vao viéc
xac dinh va danh gia hién trang cac tﬁng chira nudc
ngdm theo tuyén dai 2000m doc bd phai song
Hong, c¢6 cing vi tri véi tuyén GPR2 (hinh 2).
Trong dai tin s thdp, thong thuong 1a tr 15 dén
30kHz, song VLF duogc truyén tir cc dai phat khi
gip bé mit phan cich (vi du nhu khong khi/dét
chéng han) thi s& xudt hién mot dong thu clp trong
dét (tvong ty nhu dong cam ung). Dong nay tao ra
mot trudng thir clp nguoc dau Vé’i tru(‘mg SO’ cap.
Thiét bj Wadi ghi lai ty s6 (ty s& phan trim) cua
cuong do tru(mg theo phuong thing dung va theo
phuong nim ngang trén bé mit Trai Dat. Vi truong
SO cap dugc phat di tr cac dai phat 1a theo phuong
nam ngang, didu d6 ching t6 rang binh thuong ty
s6 nay x4p xi = 0. N6 ciing x4p xi = 0 néu khong
tdn tai mot ving din trong moi truong dia chét
ddng nhit. Sy léch khoi trang thai thong thuong
chimg t6 c¢6 di thuong xudt hién. Khi tién hanh

Profile: Z411E (Z2.2 kHz) Tuyen do

khao sat bang thiét bi Wadi ta dong thoi xac dinh
g1a tri bién 46 va gia tr1 léch pha cua truong thu
cap so voi trudng so cip ban dau. Véi VLF-Wadi,
chc dai lwong nay dugc xac dinh théng qua phin
thyc va phdn 4o twong ung cia truong do duoc
[15]. Thiét bi Wadi cho phép ghi nhan gia tri ca
phan thuc 13n phan 4o (hink 9a), song nhiing thong
tin phan 4nh thyc trang ciu tric cia moi truong
thong qua gia tri cua phﬁn thuc 1a chinh. Viéc xur
Iy, minh giai di thuong VLF duoc tién hanh qua
tung budc véi sy trg giip cua cac chuong trinh
tinh toan, xay dung mo hinh cAu trac theo d6 dan
dién ctia moi truong khdo sat. Trén co so gia tri
phan bd cua dién tré sut ta co thé giai doan ra
dugc hién trang cAu trac cuia moi truong dia cht.
Mit cit theo do din dién dwoc thanh 1ap bing sb
liu VLF cho tuyén ven séng Hong duogc trinh
bay trén hinh 9b, trong d6 ta thdy cac doi co gia
tri trj d6 dan tuong phan nhau xuét hién xen ké
nhau trong mat cét, va diéu nay mot lAn nira
khing dinh ving nghién ctru c6 cdu tric téng
nong bat ding hudng va bat ddng nhét rd rét.

ven song Hong
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Hinh 9. Mét cat theo dd dan dién cta tuyén VLF tuyén ven séng Hong
a) S6 lieu VLF xi Iy & d6 sau 10m; b) Mat cit theo do din dién
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6. Két luan

S6 lidu do sau dién, do Georadar va do VLF
cho phép ta xdy dung cic mat cit chu trac tang
nong vung nghlen ctru véi d6 chinh x4c va d6 phan
giai chap nhan, gip ta lién két dé lam rd duoc dic
diém cau trac bat dang huéng va bat ddng nhét dai
ven bo phdi song Hong cling nhu dudi day séng
thuoc Tay HO - Ha Noi.

Pén do sau 30m, mat cit cdu tric duoc phéan
chia ra 5 16p v6i hinh thai xen kep nhau, nhét 1a &
cac lop 2 va 3, tuong tng vdi d6 sdu day song va
béng cac vat li€u c6 kha nang thAm nudc t6t 1a tién
dé cho su bd cap nudc song cho cac ting chira
nudc ngim dang khai thac. Hinh thai cu trac cia
céc 10p & d6 sau 16n hon 30m c6 bé mit da dang la
diéu kién thuén loi cho viéc chira va lién thong cua
c4c tAng chira nude ngdm trong vung nghién cuu.
Viéc hinh thanh cac déi cAu tric phan chia theo do
dan dién ciing 1a co s& cho viéc phén chia theo céu
trac dia chit thuy vin, nhét 13 cac ciu truc & do sau
dén gan 100m.

Tinh hinh khai thac nudc dudi dat tap trung &
Ha Noi dang tang 1én manh mé theo thoi gian,
khoang 700.000m3/ng2‘1y trong nam 2011. Nhu vay,
cong tac diéu tra nghién ctru danh gia tai nguyén
nudc noi chung va nude dudi dat noi riéng phai
dugc d4y manh, nhit 1a viéc danh gia ngudn bd cap
lam co s cho cac giai phap phat trién bén viing
ngudn nudc thi két qua nghién ctru trén day di co y
nghia thyc tién.

Loi cam on: Nghién clru nay dugce tai trg boi
Quy Phat trién Khoa hoc va Cong nghé¢ Quoc gia
(NAFOSTED); dé tai ma so 105.04-2011.05.
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SUMMARY

The characteristics of shallow geological structure for Red River side - Tayho - Hanoi area by geophysical data

The study of shallow geological structure by geophysical data is interested for many scientists by advanced
geophysical technology nowadays. The exploiting groundwater is too much by time for domestic and social-economic
development.

The complex of geophysical methods as well as electrical sounding and profiling and electromagnetic methods such
as Georadar and VLF were carried out by longitudinal and cross-lines in the study area for near-surface structure
investigation. The measured geophysical data were processed and interpreted by modern geophysical tools. The results
are clearly shown anisotropy and inhomongeneous of shallow structure by morphology for the study area. The near-
surface structure consists of 5 layers upto 30 m of depth revealed by GPR data. The depths of the second and third
layers in different locations are alternately corresponding to the river-bed levels. This is a good condition for linked
assessment between aquifers and possibility for recharge by the Red River water to groundwater on right side of
the river.
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