Tap chi Khoa hoc K§ thuit Mo - Pia chat Tap 59, Ky 3 (2018) 21-27

Tap chi Khoa hoc Ky thuit Mé - Dia chat

Trang dién ti: http://tapchi.humg.edu.vn

Xac dinh théng sé dia chat thuy van ting chira nwdc thim
xuyén Pleistocene khu virc Ph6 N6i theo tai liéu hiat nwéc thi
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THONG TIN BAI BAO TOM TAT

Qud trinh: Hit nuéc thinghiém véi luu lwgng khong déi xdc dinh thong s6 dia chdt thiy
Nhan bai 15/1/2017 vin tdng chira chira nwéc thdm xuyén doi héi cdc so do bé tri thi nghiém
Chap nhan 25/2/2018 phdi phti hop cho tirng phirong phdp khdc nhau va la co sé dé xdc dinh duoc
bang online 30/4/2018 chinh xdc cdc thong so do. Két qua htit nwéc thi nghiém tai tai khu céng
Tt khéa- nghlep Dét may Phd Néi la mét vi du minh chitng cho nhdn d‘mh trén. Hut

nurée thi nghiém chim 16 khoan DK1 véi 02 16 khoan quan trac va 16 khoan
htit nwéc don DK2 cho phép xdc dinh chinh xdc cdc thong s6 dia chdt thiy
vdn khu viee nghién cteu. Ldn ddu tién, hé s6 thdm xuyén cua tdng chira nwoc
Pleistocene va gid tri stec cdn thdm ctia I6p thdm nwdre yéu bén trén dwoc xdc
dinh theo tai liéu hiit nworc thi nghiém twong ting la L=190 m va c=109.8 ng.
Cdc théng s6 Dia chdt thily vdn chinh cta tdng chira nwéc Pleistocene dwoc
xdc dinh la Km=2538 m?/ng, u=4.84.103, a=5.24.105m?/ng.
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Trit lwong nwéc dwdi dat
Thim xuyén
Hut nwéc thi nghiém

chtra nwéc thadm xuyén (Leaky aquifer) da dwoc

1. M¢ dau oA J vy A A
nhiéu tac gia trong va ngoai nwé'c quan tam nghién

Hut nwée thi nghiém 1a nhiém vu quan trong
trong diéu tra, thim do nuwéc dwdi dit nham danh
gia mirc do phong phd nwéc cua cac ting chira
nuéc, xac dinh théng so dia chat thiy van cda cac
tang chtra nwéc va cac 16p thAm nwde y&u nham
danh kha ning khai thac nwdc dong thoi 14y mau
phan tich thanh phan hoa hoc dé xac dinh chat
lwong ngubén nuwée. Hat nwée thi nghiém véi lvu
lwgng khong déi xac dinh théng s6 trong tang

“Tdc gid lién hé
E-mail: pgqnhan@hunre.edu.vn

ctru. Véi cac gia thiét khac nhau (De Glee, 1930; De
Glee, 1951; Hantush, 1956, Hantush, 1964) da st
dung cac cong thirc van dong 6n dinh dé€ chinh ly.
Walton (1962) da phat trién phwong phap dwong
cong chuln cta Theis, nhung thay vi st dung 1
duwong cong, Walton da st dung ho dwdong cong
khac nhau dé xac dinh thong sd theo cac cong thirc
van dong khong 6n dinh. D€ phan anh ding hon
thong so clia ting chiva nwéc, Hantush (1960) da
xay dung mot phwong phap phéan tich c6 tinh dén
sw bién d6i muc nwée trong ting thAm nwéc yéu
do qua trinh thAm xuyén gy ra. Nhw viy dé co thé
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chinh ly theo cac phwong phap khac nhau doi héi
cn c6 so do cling thoi gian hiut nwée phu hop ma
diéu nay doi khi ching ta con chwa dé y dén ngay
ttr khi thiét ké hut nwéce thi nghiém cho ting chira
nwédc ndy (Chau Van Quynh, 2000; Nguyén Hiru
Can, 1999).

2. Co s& ly thuyét vé giai doan thong s6 dia
chit thuy van va yéu ciu hat nwéc thi
nghiém

Da6i véi tAng chiva nwére c6 thaim xuyén, dé xay
dwng cac phwong phap gidi doan thong sé Dia chat
thily van, mét s6 diéu kién ban dau dwoc datra la:

- Tang chiva nwére va lop thAm nwée yéu phan
bd vo6 han.

- Tang chira nwére va 16p tham nwéce yéu déu
1 cac tAng dong nhit, ding hwéng va chiéu day
khéng doi.

- Trwére khi hit nwée, mue nwée va bé mit ap
lwc 1 ndm ngang.

- Lwu lwong hit nwére khong doi.

- Dong thdm qua 1&p thAm nwéc yéu chi yéu
theo phwong thang ding.

- Tri s6 ha thap muc nwéc trong tang bén trén
la khong dang ké.

Tuy thudc vao trang thai van dong ctia nwéc
dwéi dat téi giéng ma ¢ cac phwong phap chinh
ly thdng s6 nhuw sau:

2.1. Phwong phdp chinh ly theo vdn déng én
dinh

Khi hit nwée dat trang thai van dong 6n dinh,
2 phwong phap sau c6 thé dwoc str dung dé giai
doan thong s6 nhw sau:

2.1.1. Phwong phdp De Glee

Khi hit nwéc dat dén trang thai van dong 6n
dinh c6 thAm xuyén tir ting thdm nwdéc yéu (De
Glee, 1930) da bién d6i nhin dwoc cong thire (1).

Q r
n S oM Ko(t) (1)

Trong d6: sm- Tri s6 ha thap muc nwéc dat 6n
dinh trong 16 khoan quan sat cach 16 khoan hut
nuéc mot khoang cach r, m; Q- Lwu lwong cta 16
khoan hit nwéc, m3/ng; L = </ KMc - Hé s6 thim
xuyén, m; C = M’/K’- Strc can thiy lwc ctia lép thim
nuwéc yéu, ngay; M - Chiéu day ting chiva nwéc, m;
M’ - Chiéu day lép thAm nuwéc yéu, m; K -Hé s6
thdm cda tang chira nwéc, m/ng; K’ - Hé s6 thim

S

theo phwong thing dirng cta 16p thdm nudc yéu,
m/ng; Kp(x) - Ham Bessel loai 2 bac 0 (Ham
Hankel).

Phwong phdp De Glee c6 thé dp dung néu théa mdn
cdc diéu kién sau:

- Cac gia thiét trén dwoc thoa mian

- Dong thdm dén 16 khoan dat trang thai 6n
dinh

-L>3M

DE chinh 1y thong s6 theo phwong phép nay,
ngudi ta xay dung dwong cong chuin trén truc toa
do log[Ko(r/L)] va log(r/L). V& dwdng cong thuc
nghiém trén truc toa do log(s) va log(r) va trung
khit né 1én dwong cong chuin. Chon diém dac
trwng va c6 thé xac dinh dwoc cac thong s6 clua
tang thim xuyén nay.

Nhdn xét: D€ c6 thé so sanh dwoc voi duong
cong chuin cta De Glee, can it nhat 3 16 khoan
quan sat trong chum thi nghiém, c6 nhw vy méi
c6 thé xay dung dwoc dudong cong thuc nghiém
mot cach khach quan.

2.1.2. Phwong phdp Hantush

Khéng dé y téi cong trinh nghién ctru ctia (De
Glee, 1930; De Glee, 1951; Hantush, 1956,
Hantush, 1964) Hantush nhan thiy rang néu r/L
nho (r/L<0.05), phwong trinh 1 c¢6 thé dworc viét
gan dung nhu (2).

2.30Q
Sy, =
27KM

Khi r/L<0.16, 0.22. 0.33 va 0.45 sai s6 cua
phwong trinh nay so véi phwong trinh 1 lan lwot
la nho hon 1, 2, 5 va 10 (Huisman, 1972). b6 thi
biéu dién mdi quan hé gitra s va r trén toa do ban
logarit trong khoang gia tri r/L nhé la mdt dwong
thang. Trong khoang ma khi gia tri r/L 16m thi cac
diém sé nam trén dudng cong ma & dé ching sé
tiép x1c véi truc toa do co gia tri ha thip bang 0.

Goc dbc ctia doan thiang trén do thi sé 14y bang
gia tri sai khac veé tri s6 ha thip muc nwéc dwoc
14y trong khodng 1 don vi logr, (3).

. 2.30Q 3)
27KM

Phan dwong thang kéo dai trén do thi sé cit
truc r tai diém ma & d6 s = 0 var = ro va phwong
trinh 3 ¢6 thé dwgc viét lai nhuw (4).

2.30Q L
0= log1.12 —
2 (09 ro) (4)

T phwong trinh dé (4) ta sé co (5)

(log1.12 %) 2)
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112L 112 12«/KM -1 (5
r0

va do do:
(r, /1.12)?
KM

Phwong phdp Hantush cé thé dwoc dp dung néu
théa man cdc diéu kién sau:

C= (6)

- Cac gia thiét trén dwoc thoa man

- Dong thAm dén 16 khoan dat trang thai 6n
dinh

-L>3M

- 1/L<0.05

DE chinh ly thong s6 theo phwong phap nay,
nguoi ta vé do thi ban logarit s=log(r). Xac dinh
duong thang pht hop nhit qua tat ca cac diém va
tir d6 c6 thé xac dinh dwoc cac thong so cia ting
tham xuyén nay.

Nhdn xét: D€ c6 thé chinh ly théng s6 dia chat
thiy van theo phwong phap ctia Hantush, can it
nhat 3 16 khoan quan sat trong chiim thi nghiém,
c6 nhw vdy phuong trinh dwong thing thuc
nghiém mé&i phan dnh mét cach khach quan.

2.2. Phwong phdp chinh ly theo vdn dong
khéng 6n dinh

2.2.1. Phwong phdp Walton

B6 qua anh hwdng nha nwdéc tir 16p thim
nuwéc yéu, phwong trinh mue nwéc ha thip trong
ting chira nwéc thdm xuyén dwoc mo ta theo
phwong trinh ctia Hantush va Jacob, 1955 nhw (7),
(8).

47z|<|\/|I (- y_4L2 Y 7)
Q
s, =< W(ur/L
e W) ®)
Trong do:
2 *
=2 9)
47KMt

p* - Hé s6 nha nwée dan hoi; ¢ - Thoi gian hit
nuwéc

Phwong trinh (8) twong tw phwong trinh ham
giéng cta Theis, nhung c6 thém 2 thong s6 trong
d4u tich phan dé6 la u va r/L. Phwong trinh (8) sé
gan ddng v&i phwong trinh ctia Theis khi gia tri L
du 16m sao cho r2/4L2y gan bang 0.

Trén co s& phwong trinh (9), Walton (1962)
da phat trién phwong phap dwong cong chuin cia
Theis, nhung thay vi s& dung 1 dwong cong,
Walton da st dung ho dwong cong véi cac gia tri
r/L Khac nhau. Ho dwong cong nay cé thé thanh
13p trén c& s& gia tri trong bang sé liéu ham
W(u,r/L) (Kruseman, 1994).

Phwong phdp Walton dworc trng dung khi théa mdn
cdc diéu kién sau:

- Cac gia thiét da néu & trén

- L&p thAm nuée yéu khong chiu nén ép

- Van dong ctia nwéc dwdi dat tdi 16 khoan 1a
van déng khong 6n dinh

DE chinh 1y thong s6 theo phwong phép nay,
ngu i ta xay dung ho dwong cong chuén trén truc
toa do log[W(u,r/L)] va log[1/u]. V& dwdng cong
thuc nghiém trén truc toa dé log(s) va log(t) cho
tirng 16 khoan quan sat va trung khit n6 1én dwong
cong chuin phu hop nhat. Chon diém dic trung va
c6 thé xac dinh dwoc cac thong sé ctia ting thAm
xuyén nay. D6i véi cac 16 khoan quan sat khac lam
twong tu.

Nhdn xét: D€ co thé so sanh véi dudong cong
chudn cta Walton, chi cin c6 trong chum thi
nghiém it nhat 116 khoan quan sat.

2.2.2. Phwong phdp ho dwong cong chudn cua
Hantush

Hantush (1960) da xay dung mot phwong
phap phén tich c6 tinh dén sy bién d6i mwc nwéc
trong ting thdm nuwéc yéu do qua trinh thim
xuyén gay ra. Phwong trinh xac dinh tri s6 ha thap
murc nwéec tai 1 diém nao d6 nhw (10)

Q

s=—<_W(u
KM u, ) (10)
Trong do:
_r [KIM' g
ﬂ_4 KM (1)

4" 1ahé s6 nha nwée clia ting thim nwée yéu
W(u,p) = j—erfc ’8\/_ ——)dy (12)
VY(y—u)

Gid tri ciia ham W(u,B) dwoc ldp sdn thanh bdng.
Phwong phdp dwong cong chudn cia Hantush
dworc trng dung khi théa mén cdc diéu kién sau:

- Cac gia thiét da néu & trén.
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NG T THIEN QUAN

CAME TY HHUSM YEN WF

L5 adT TRENG

Hinh 1. Vi tri cdc 16 khoan thdm do khai thdc trén binh do.

- Lép thdm nwde yéu chiu nén ép hay la mic
d6 chira nuéc trong 16p nay thay déi khi ap luc
thay doi.

- Van dong clia nuéc dwdi dat téi 16 khoan 1a
van dong khong on dinh.

t<H my10K (13)

D€ chinh ly thong s6 theo phwong phép nay,
ngudi ta xay dung ho dwong cong chun trén truc
toa d6 log[W(u,r/B)] va log[1/u]. V& dwdng cong
thuc nghiém trén truc toa do log(s) va log(t) cho
tirng 16 khoan quan sat va trung khit né 1én dwong
cong chuin phu hop nhat. Chon diém dic trung va
6 thé xac dinh dwoc cac thong s6 cua ting thim
xuyén nay. D8i v&i cac 16 khoan quan sat khaclam
twong tw. Phwong phap nay co thé xac dinh thém
cacthéngsoé u'.

Nhdn xét: D€ co thé so sanh véi dwong cong
chuin cia Hantush, chi cin it nhit 116 khoan quan
sat trong chum thi nghiém. Tuy nhién dé dam bao
rang qua trinh nha nuwdc tir ting thAm nudc yéu
da xay ra, can bd trf 16 khoan quan sat trong ting
thdm nwéc yéu nay.

2.3. Phwong phdp chinh ly theo tai liéu hoi
phuc mwc nwérc - Phwong phdp héi phuc mwc
nwoc cia Theis

Sau khi hut nwéc thi nghiém véi lvu lwgng
khéng d6i trong ting thdm xuyén, (Hantush,
1964) bo qua hiéu rng chira nwéc trong ting
thdm nwéc yéu da thiét 1ap cong thirc myc nuwée
hoi phuc tai 16 khoan c4ch 16 khoan hit nuécla r:

Q {Wu,r/L)-w',r/L} (@4

S'=—=—
47KM

2 2
u=—H#_ oy TH 45
47KMt 5 47KMt'

Trong d6: s" Muc nudc hdi phuc trong 16
khoan; r Khoang cach t&i 16 khoan hit nwéc; ¢ thoi
gian hit nwdc; t'thoi gian tinh tir khi bat dau dirng
bom; L hé s6 thim xuyén; Q lwu lwong bom.

Khi u, u’ twong do6i nhé (<0.01) va néu thoi
gian hiut nwéc va hoi phuc nhanh sao cho
t+t'<(L2u*)/20KM hodc t+t'scu*/20védi cla strc can
thiy lwc cia 16p thAm nwée yéu thi phwong trinh
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(13) c6 thé dwoc viét thanh phwong trinh gin
ding cia Theis - Jacob nhw (16).

. Q (In AKMt 4KMt
r’p* r2u
Khi KM khong doi, cac hé s6 nha nwéc khong

doi va p*~p’, phwong trinh (14) c6 thé viét lai nhw
(17).

)(16)

2.30
S' — —Q g _
47KM
Do thi s’ theo t/t’ trén truc toa d() ban log (t/t’
trén truc ty 18 log) 1a dwomg thing véi gée doc (18).
2.30
As' = 230Q (18)
47KM
Trong d6: 4s’la xac dinh hiéu s6 mwc nwéc hoi
phuc trong 1 don vi log.

(17)

DK1 Qsl

Nhw vay néu cac diéu kién trén thoa man thi
dé6i véi ting chira nwéc cb thAm xuyén, theo tai
liéu hoi phuc muc nwérc chi ¢é thé xac dinh dwoc
gia tri KM ma thoi

3. Két qua hit nwérc thi nghiém tai khu cong
nghiép Dét may Phé Noi, Hwng Yén

Phwong 4n tham do danh gia trit lwgng khai
thac nwéc dwdi dat Trung tAm dét kim Phé N6i
cong suit 5000m3/ng da tién hanh khoan va hut
nuwéc thi nghiém tai 2 16 khoan tham do trong d6
16 khoan DK1 duorc tién hanh huat chim véi 02 16
khoan quan sat va 16 khoan DK1 dwoc tién hanh
hut don. L6 khoan quan sat QS1, QS2 clia chum
DK1 dwoc b6 tri nhw Hinh 2.

20m 68 m
(D Sétpha (@ Cat hat trung 1&n san soi
(2) Cathat min () Cugi, sbi san lin cit

(3 Sét, sét pha

Hinh 2. Sor A6 b6 tri chuum 16 khoan hiit nwéc thi nghiém DK1 trén mdt cdt.
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Hinh 3. Bé thi quan hé giira s va log (r).
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Chum DK1 bao gom 16 khoan trung tAm DK1,
cac 16 khoan quan sat: QS1, QS2, DK2 dwoc b6 tri
dé nghién ctru ting chira nwéc. Bom nwéc thi
nghiém dwoc tién hanh bang bom chim véi thoi
giam bom 72 gi¢. Luu lwgng hit nwée thi nghiém
dat 144ms3/h, gitt Ivu lwong 6n dinh trong suot
qua trinh bom.

Ngay sau khi két thdc hut nwéc thi nghiém
chuim DK1, tién hanh hit nwéc thi nghiém don tai
16 khoan DK2. L6 khoan nay dwgc bom thi nghiém
bing may bom chim véi lwu lwong 6n dinh
130m3/gi¢r va thdi gian bom kéo dai 56 gio.

Vi du: Chinh 1y thong s6 Pia chit thuy vin
ting chira nwéc thAm xuyén theo vin dong 6n
dinh - Phwong phap cia Hantush

- Chum 16 khoan: DK1

- Cacld khoan quansat:  QS1,QS2, DK2

- Luu lwong 16 khoan hut nwéc: 144 m3/h Két
qua tinh toan:

Goc dbc: As= 0.49 khi Alog(r) = 1; ro = 332 m;

s = 2309 iz - 280Q
27KM 27AS
(r, /1.12)?
KM =2583m?/ng c=~~—~"—"—"—,
KM
c=34ng 1_12% = l'rﬁx/KM =1
0 0

1
1.12r,
Két qua xac dinh thong s6 dia chat thuy van
theo cac phwong phap khac nhau dwoc trinh bay
trong Bang 1. So sanh cac théng s6 clia cic phwong
phap néu trén ching t6i chon thdng s6 trung binh
tinh theo cic phwong phap cé tinh dén thim
xuyén trong diéu kién vin dong 6n dinh va khong
on dinh 1am théng s6 dai dién cho khu vuc bai
giéng va da xac dinh dwoc KM = 2538 m2/ng, u* =
4.84.103, a = 5.24.105m?/ng, L = 190 m va C =
109.8 ng.

;L=296(m)

4. Két luan

Trén c& s ly thuyét vé cac phwong phap hut
nuwéc thi nghiém va thuc té hut nwédc thi nghiém
tai khu Cong nghiép Dét may Phé Néi, ching tbi co
mot s6 két luan:

- Sor d6 bo tri hit nwérce thi nghiém ting chira
nuwéc thim xuyén cin dugce xem xét bo tri cho phu
hop véi yéu ciu va cac phwong phap chinh ly
thong s6. Cu thé, doi véi tit ca cac phwong phap
chinh Iy hit nwéc véi leu lwgng 6n dinh can phai
b6 tri cac 16 khoan quan sat ting trén dé ddm bao
rang c6 thé xac dinh dwoc qua trinh thAm xuyén
da xay ra hay chwa. Bdi véi cac phwong phap

Bdng 1. Két qud hiit nwéc thi nghiém tai chum 16 khoan DKI.

L6 khoan quan sat QS1 QS2 DK2
Khodng cach tir 16 khoan hit nwéc téi 16 khoan quan sat - r,m 20 70 270
Tri s6 ha thAp mwc nuwéc dat 6n dinh tai cac 16 khoan quan sit - s,m 0.50 0.24 0.05
Bdng 2. Téng hop két qud chinh ly théng sé Pia chdt thiy vdn theo tai lidu hiit nwéc thi nghiém.
STT| Phwong phap chinh ly Thong s6 DKClhum (lloslldloain DQKslz Lodl;}’lnogilzlut Ghi chu
=
. g Phurong phap KM L(mz/ng) 2620
= De Glee (m) 195
A C (ng) 14.5
:§_ Phurong phap KM (m?/ng) 2583
2 = Hantush L (m) 296
N C (ng) 34
o ‘£ | Phuong phap | KM (m?/ng) 2500 | 2450
£ dwong cong p* 5.34.103 |4.35.10-3
3 e chuin Walton | a (m?/ng) 4.68.105 | 5.63.105
T 5 (Hantush - L (m) 133 136
= Jacob) C (ng) 7 384
S8 o o| Phuongphdp | gy (m2/ng) |2770| 4320 | 2870 2860 Qua trinh
4 E, 2= g hoi phuc cia thdm xuyén
= = Theis van ton tai
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chinh ly theo vn déng 6n dinh cin phai bo tri it
nhat 3 16 khoan quan sat trong ting thim xuyén,
con déi voi phwong phéap chinh ly theo vin dong
khong 6n dinh cAn b tri thém 16 khoan quan sat
trong tAng thAm nudc yéu d€ ddm bao rang co thé
xac dinh dwoc qua trinh nha nwéc tir tAng thim
nuwéc yéu da xay ra hay chwa.

- Tang chitra nwdc Pleistoxen tai khu cong
nghiép Dét may Pho Néi la ting thAm xuyén véi sor
d6 hut nwée nhw da néu, 6 thé chinh 1y dwoc theo
cac phwong phap khac nhau thé hién trong bang
1. Két qua hit nwére da xac dinh dwoc thong s6 dai
dién cho khu vuec bai giéng 1a KM=2538 m2/ng; u=
4.84.103; a= 5.24.105 m?/ng, L=190 m; c=
109.8ng.
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ABSTRACT

Analysis of Pleistocene leaky aquifer’s hydrogeological parameters
at Pho Noi area based on pumping test data

Nhan Quy Pham 1, Thao Bach Nguyen 23, Anh Hoang Pham 2

1 Hanoi University of Natural Resources and Environment, Vietnam
2Faculty of Geology Geosciences and Geoengineering, Hanoi University of Mining and Geology, Vietnam
3Centre for Excellence in Analysis and Experiment, Hanoi University of Mining and Geology, Vietnam

Pumping test with constant discharge for interpretation of leaky aquifer’s hydrogeological
parameters require properly arrangement of pumping well and observation wells and to meet
assumptions of each method. A case study of pumping test at Pho Noi Textile Industrial Zone is an
example for this conclusion. Pumping test at DK1 pumping well with 02 observation wells and at a single
pumping well DK2 show a data set allows to precisely analyzed for hydrogeological parameters in the
study area. First time ever in the region, leakage factor of Pleistocene aquifer and hydraulic resistance of
upper aquitard were determined respectively L=190 m and ¢=109.8 day based on pumping test data.
Other hydrogeological parameters of Pleistocen aquifer were determined such as Transimissivity
Km=2538 m2/day, Storativity y=4.84.10-3 and Diffusivity a=5.24.105m2/day.



