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Tém tit: Phuong phap xac dinh nén xAm nhap man tir dudi 1én trong cac 16 khoan khai thac nuréc
dudi dat duoc xay dung dua trén phuong phap cta Dagan va Bear ddi véi diém khai thac. Cac két
qua phan tich danh gia voi nhiéu truong hop thiét ké cac cong trinh khai thac nuéc khic nhau ddi
v6i tang chita nuéc phan bd trong dai con cat ven bién huyén Thach Ha, tinh Ha Tinh cho thay
chiéu cao nén xam nhap min ty 1 nghich v&i khoang cach tir day 16 khoan dén ranh gidi man-nhat
bén dudi. Pong thoi ddi voi 16 khoan khai thac nudc c6 chidu sau day 16 khoan nhu nhau, thi chiéu
cao nén xAm nhap min ciing nhu thoi gian dinh nén xAm nhap min dat téi 16 khoan khai thac nuée
ty 18 nghich vé6i chidu dai éng loc (tirc 1a dng loc cang dai mirc d6 xam nhap min cang giam). Viéc
str dung nhiéu 18 khoan dé luu lugng khai thac nudc cia timg 16 khoan giam (nhung tong luu
lwong khai thac dugc gitt nguyén dé dap tmg yéu cau khai thac cta cong trinh) lam han ché dang
ké qué trinh xdm nhap min 1én cic cong trinh khai thic. Phuong phap phén tich danh gia xam
nhap min dugce trinh bay c6 vai tro 16n trong viée hd tro cong tac thiét ké cac cong trinh khai thac
nude dudi dit co nguy co bi nhiém mén tir cic tang chira nudc phia dudi nham khai thac bén viing
tai nguyén nudc dudi dat trén quan diém dam bao chit lugng nudc khai thac sir dung va bao vé tai
nguyén nudc dudi dat qua viéc han ché va tham chi khong dé xay ra hién tugng xam nhap man.

Tir khéa: Nubde dudi dat; xdm nhap mian; 16 khoan khai thac nudc dudi dat; phuong phap
Dagan va Bear.

1. Mé dau man hodc bén dudi la tﬁng chra nudéc man...
. . luén c6 nguy co bi xam nhép man. Dagan va

Khai thac nude dudi dat khu vuc ven bién, Bear (1968) [1] da phat trién phuong phap xéac
trong cac tang chtra nudc c¢6 phan dudi la nudc dinh nén xdm nhdp min tr bén dudi lén 15

khoan khai thac khong c6 qua trinh phan tan
bang phuong phap nhiéu tuyén tinh (linearized
perturbations) cho quan hé giita chiéu cao (h)
ndén xam nhap man ty 1€ voi luu lugng khai thac
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nuée tir 16 khoan (Q). Mic du phuong phap nay
chi cho thay hinh dang nén xdm nhép man va
noéng d6 mudi khong thay d6i trong toan by
hinh nén, ma khéng cho thay burc tranh thyc té
toan canh cua noén xam nhdp man voi néng do
mudi thay d6i, tuy nhién phuong phap nay co
vai tro 16n trong viéc thiét ké cong trinh khai
thac nuéc nham xac dinh duogc thoi gian khai
thdc ma dinh non xam nhdp man dat téi vi tri
nao dé dua ra quyét dinh thiét ké c6 phan tich
bod sung hi€éu qua xdm nhdp man theo co ché
phan tan.

Phan tich danh gid xd&m nhap min nudc
dudi dat c6 vai tro 16n trong viée hd tro thiét ké
cac cong trinh khai thac nude dudi dat c6 nguy
co bi nhiém min tr cac tﬁng chira nuéc phia
dudi hoic phén dudi cua tﬁng chira nudc bi
min 1a rat can thiét nham luva chon cong trinh
khai thac pht hop (s6 lugng céc 16 khoan trong
bai giéng khai thac, luu lwong khai thac, chiéu
sdu va mai ctia ong loc 16 khoan...).

Bai b4o nay sé trinh bay co s 1y thuyét cia
phuong phap mod hinh gidi tich dugc Dagan va
Bear (1968) phat trién (tam goi 1a phuong phap
Dagan-Bear), thuc hién m6 hinh d01 vGi mot s
cong trinh khai thac nuéc co cdu trac khac
nhau, so sanh danh gia mic d6 xam nhap man
dé x4c dinh cong trinh phi hop nhat. Vi tri cong
trinh khai thac nudc duoc lua chon tai khu vue dai
cdn cat ven bién huyén Thach Ha, tinh Ha Tinh.

Diém hut nwédc £

2. M6 hinh giai tich ciia Dagan-Bear trong
xac 1ap non xam nhip man

Dagan va Bear (1968) [1] da phat trién mo
hinh giai tich nham xac dinh nén xam nhap man
tr nuGc man ¢ phia dudi cac cong trinh khai
thac nuéc dudi dat. Xam nhdp min tr nudc
min bén dudi 1én nude nhat khi c¢6 diém khai
thac nudc theo phuong phap Dagan-Bear dugc
mo ta nhu sau:

Tang chira nuéc cd 2 phan: phan trén la
nudce nhat va mot phan bén dudi 13 nude man.
Ranh gidi gitta nuéc man va nudc nhat dugce
cho 12 mat phang nam ngang (hinh 1) va 13 ranh
gio1 “dot ngdt” gitra nuGc man va nude nhat,
khong c6 sy pha trén chuyén tiép. Tuy nhlen
trén thuc t& ludn ton tai mot d6i chuyén tiép
gitra nudc nhat va nude mén do sy pha tron hai
loai nu6e nay boi co ché phén tan thiy dong
luc. Daéi chuyén tiép nay con dugc phat trién
tiép do khi khai thac nudc nhat dudi dat phia
trén mit cit tao nén nén xdm nhap min. Bai
vdy, gia thiét rang ranh giéi gitta nuéc min va
nudc nhat 1a ranh gigi “dét ngot” dugc cho la
phép lam gan dung tot cho diéu kién thuc té va
dugce st dung trong hau hét cac bai toan k¥
thuat va ranh giéi nay thé hién vi tri trung binh
ctia d6i chuyén tiép c6 50% nudc nhat xao tron
vo1 50% nudc man.

\/ N6én xam nhap man

@Nué’c nhat
r

N,

@ Nuwdc man

Ranh gi&i man
nhat ban dau

Hinh 1. So d6 dong chay trong khong gian hai chiéu trong mit cét rz qua diém hut nude.
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Cac ky hi¢u trong hinh 1: ¢u(r,t) - ap luc
nuéc nhat; gn(r,t) - ap luc nwde man tai ranh
gi61 phan cach man/nhat.

n(an o0, -a aq)mj—an(vtl)n)z +

ot "ot

Tur d6 céc tac gia Dagan va Bear da xac lap
ra h¢ phuong trinh sau:

oD,

a, (VO eVD Y -——1=0

0z
oo,

0z

na, o, —a, oD, +a, (VO ) -a,(VD, e VD ) - =0
ot ot
trén ranh gidi =z 1)

Trong d6: o,=y/(KAY); om=yn/(KAy); Ay=
Ym Yo, DPn=Kon(X,2,t); Pn=Kon(X,Z,1); 7n, Pm
tuong Ung la ty trong clia nudc nhat va nudc
min; K 14 hé s6 thAm.

Khi da xac dinh dugc gn(r,t) va on(r,t) sé
xac dinh duoc toa do ((7,¢) (hinh 1) cia mat
ranh gidi gifta nudc méan va nudc nhat:

g(rt)y=a,o, ) —a,p,(r1) )

Dé giai phuong trinh (1) cac tac gia da su
dung phuong phap nhieu dong nhd (small
pertubations):

cry)=

Trong d6: K, vd K, - hé sb thdm theo
phuong ngang va theo phuong dung; t - thoi
gian tinh tir khi bat dau hit nude; D - chiéu day
tang chira nudc; a - chiéu day 16p nude nhat; b -
chiéu day 16p nuéc min; d - khoang cach ban
dau tir diém hat nudc téi mat ranh gidi nuéc
man nhat (hinh 1).

Pé thyc hién dbi voi hé thong cac diém hut
nude, nguyén ly cong dong co6 thé duoc sir dung
khi d6 nén xdm nhap man téng cong dugc xac
dinh bang cach liy tong cic nén xam nhap min
thanh phan giy nén boi timg diém hut nuéc
(hinh 2):

Cry =Y n
©)

@, (r,t) =D (r,t) + D (r,t) + £°D2(r,t) +...=
@, (r,t) =D (r,t) + D} (r,t) +£° D2 (r,t) +...=
3)
Trong do: 450” va QDOm la myc ap lyc nude on
dinh cua @va g, con cac thanh phin con lai
trong (3) 1a thanh phén 16ch khoi gi4 tri 6n dinh
(hoac gia tri trung binh) voi ¢ 1a dai lugng dac
trung cia nhiéu dong ma trong toan hoc duoc
cho gi4 trj nho hon 1 rat nhiéu. Mic du phuong
phap c6 kha ning thuc hién tuyén tinh bac 2 va
cao hon (cac thanh phan tha 3 tr¢ di trong vé
phai ciia phuong trinh (3)), nhung cac tac gia
chi gi6i han tuyén tinh hoa bac 1 (tirc 1a chi co
2 thanh phan dau trong vé phai cua (3)). Két
qua thu duogc la:

_ﬂ“KZ (ym _yn)t

Tcosh { ~
27(y, — ;/n)\/K K, % SInh(/la)

}]0 (Ar)da
n[y, coth(AD) + y,, coth(4S)] @)

Trong dé: i - diém hat nude (i=1,n); n - §6
lugng di€ém hat nude; ((r,t) - dai luong chicu
cao xam nhdp man do diém hat nude (i) gay
nén.

2 Non xadm nhé
Cacdiém hutnuoe A7 —

Nén xam nhap mh\
do tirng diém hat nwéc
v @Nwé’c m,afm
Ranh gioi man

nhat ban dau

Hinh 2. Minh hoa nguyén 1y cdng dong nén xam
nhdp man do nhi€u diém hut nude
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3. Phan tich, danh gia xAm nhip min ddi véi
cac cbng trinh khai thac nwéc

3.1. Péi vdi cong trinh khai thic nwée trong ddi
con cdt cat ven bién

Vi tri ¢éng trinh nghién ctru 1a dai con cat
ven bién phan bd tai xd Thach Tri, huyén
Thach Ha, tinh Ha Tinh (hinh 3), theo d6 bé
mit dai con cat ven bién c6 cao do trong

khoang 5-15m, chiéu rong 300m- 2.300m (noi
rong nhat ¢ ving Cam Hoa 1a 2.300m), dién
xuat 10 tang chira nudc khoang 34 km® véi
thanh phan thach hoc gdm cat thach anh hat
min dén trung mau xam vang, nhiéu noi 1in
manh vo sd dc vun nat, chiéu day tang chia
nu6c thay doi tir 3m dén 15m, trung binh
khoang 11,5m.

2041000'\
2040000
B A
g DSTKlﬂll P STKI022-n STK1022-C-P
2039000+ 4, 5657 125 _ 54 036 . 552
260 048
STK253-¢ ) 025 806 . 23113431'45
2038000+ STK252-d 031 04 . STK256.n  STK256-C-P
1287351078 0o \ 10224939 236 10147 _ 11
thach ban, 029/ e - 0
1 e 1447 1085 094 1994 069
2037000 2025 -7 581 180
. STK525-g STK72-qp
Wide 04d o 232 STKI034-gh,
203600075, 1 ety Ty 4ol p34 185 , 083
| SLTCE 805 fach 1 — 759 1 007
0 STK'\S.g e 541-n
20350004 1055 ;g 05 ‘ETK:“"?"Z STKS41-C-P
S ! — 4k _06 29
44.32 27 Py o
oo 191 95 094
2034000 AN 179.8
STKS85-t, )
thach khé 028 g 52 1365
2033000 STK25n 74 08 133
557, 129 116.6
TJT u C'Ei.ﬁ IR 0 1,000
i saThoeh D ! ! 2,000
20320001 b ke n e =
dong! 7.56 064 me
L0 064 STK380-n K hids
168 037 su:
‘E 2031000 90
> y 51 ki
Vung thau kinh
2030000
2029000+ Giéng dao:  4_gg higu
1 , 2 Chiéusaum
20280001 3 2 3 Luulugng, s
4 6 4- Muc nudc ha thap, m
thach thing 170 2 5- Muc nuic tinh, m
2027000+ CRd-gh, . 6- D6 tdng khoang héa, g/l
246 Wl 082 o hoi HKBZ-O;;S. rz;[m hoa
2026000 1039 gy 065 058 037, ¢
: 172
s thach binh amQ, 303
[NHe-p CKS-qh, 37.4
12
20250007 e 1.56. 048
/NZUW 478 L 05 cdm yén
$ H?) T ; A
-2, KH",
2024000 1.29 3.5 4.16 qupE
— ", (cdm-binh — =
144 1377, o 994 02 CKSqgh
100 q% 34 1.27 a0 o
20230004 ) =3 \ 178 044
cdm vinh 59 6.8 0y Sonl 45
: 36 587 77 09
cim thanh i S ’@ 2
2022000 cdm quang —
232512
187 041
2021000 cdm huy o CKl-gh 5
QT5-HT-gh, QTSu-H-T{ip\ T 1? E
0 313 g 110 i
20200007 T T T T T T T T T T T T T T T T T T T T T I
8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
R 2 8 8 2 IS 15 < 8 3 R 3 8 8 2 IS 3 Q B 3 R 3
I 1o 3 1Y o ] o S o o S o S = = = < = - 2 = e
[} n n © © © © © © © © © © © © © © © © © © ©
X (m)

A

Hinh 3. Dai c¢dn cat ven bién huyén Thach Ha va huyén CiAm Xuyén.
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Tai vi tri cong trinh di bd tri 02 cham hit
nude thi nghiém [2], khao sat 38 diém 16 va do
04 mat cat dia vat Iy (do sau dién va do mat cit
dién). Két qua cho thiy phin dudi cua tang
chira nuéc bi man voi chiéu day ph?m nudc man
16n dan vé phia bién (xem so d6 mit cat DCTV
& hinh 4).

2 chum hit nude thi nghiém xac dinh cac
thong s6 dia chat thity van: mot chum b tri tai
thon Quang Lac, xa8 Thach Lac, huyén Thach
Ha va chum kia b tri tai xd Cam Hoa, huyén
Cam Xuyén. Két qua thi nghiém cho thay tang
chtra nuéc ¢6 chidu day trung binh 12,5m, hé s6
tham K=15,3m/ngay va hé s6 nha nudc trong
lwe p=0,105. Mot sé quy uéc trong mod hinh
tinh toan nhu sau: chiéu day 16p nudc min nim
dudi thay d6i theo khoang cach tdi bd bién
(cang xa bo bién chidu day 16p nuéc min cang
mong), vi vdy, khi tinh toan iy chiéu day 16p
nuée man 1a 1,5m va chiéu day 16p nude nhat
phia trén 12 11m); gia tri hé sé thim theo
phuong phap cua Morris va Johnson (1967) [3]
theo phuong dung c6 gia tri bang tir 1/2 dén
1/10 gia tri hé sé tham theo phuong ngang,
trong bai viét nay st dung ty s6 1/10 1 ty sb
thong dung nhét.

Véi muc dich tinh toan cho truong hop bat
loi nhat vé mat trir luong va kha ning xdy ra

Cot cao (m) )
+107Muyc nude dudi dat -

Doz

95

x4m nhdp man 16n nhét, mé hinh tinh toan duoc
thyuc hién véi dicu kién:

- Khong c¢6 ngudén nudc mua cung cip tir
phia trén cho tang chira nudc;

- Lugng bbc hoi pgﬁm bang 0 do tur do sau
2,5m xudng lugng boc hoi tir cat 1a hang s6 va
bang 0,4 lugng boc hoi tiém nidng tir mat dat
(Soylu va nnk, 2011) [4];

- Tang chira nude khong c6 ap luc;

- Khéng c6 tham xuyén tir phia dudi qua
16p sét, bot, cat, cat bot, bot sét (amQ,):;

- Luu lugng khai thac thiét ké coa cong
trinh 1a 100m*ngay.

3.2. Cac truong hop mé hinh khai thac khac
nhau:

_Hinh 5 thé hién so do khai thac chi bang 01
giéng ding voi cac thong so lién quan cua 5
truong hgp md hinh nhu sau:

- Tong chiéu day cua tang chira nuée 1a D
(=12,5m), trong d6 chiu day 16p nudc nhat
bén trén la a (=11,0m), chicu day 16p nudc man
nam dudi cung la b (= 1,5m);

- bay va Qinh cua 6ng loc ¢cb toa dQ theo
phuong ding lan luot la ZLq va ZL;va chiéu dai
ong loc thu nuée 1a L = ZL, - ZL,.

Tang chira nudc gh2
Nipgi, g
CO] . - .
an

Hinh 4. So d6 mit cat dia chét thiy van vudng goc bd bién khu vuc nghién ciru.
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Mwc nuwdc
3 ol S Tos
M=12,5m
ZA| p=11,0m
S= 1,5m
R
giéng
dung
- xtas
D
ZL,
ZLy nwéc nhat
Voo -
i ks >
b - nuw&c man
VARV

Hinh 5. So d6 mit cit qua giéng khai thac d6i v6i
cac truong hop tur 1+5

Tru6c khi dua ra phuong 4n vé chiéu sau va
chiéu dai dng loc cua giéng khai thac nudc can
xac dinh d6 ha thép muc nude ddi voi cac
truong hop, theo d6 d6 ha thép muc nudc tai vi
tri nao do6 dugc xac dinh theo cong thirc Theis
(xem Fletcher, 1987) [5]:

__Q  225Kbyt
4K, S,r°

(6)
Trong d6: In - loga co s6 tu nhién; s - 6 ha

thip muc nudc (m) tai bat ky diém nao nim

cach tm giéng khoan hut nuéc & khoang cach

r; Q - luu lugng khai thac nude (m*/ngay); K; -
hé s6 tham theo phuong ngang (m/ngay); by -
chiéu day trung binh cua tang chira nudc; t -
thoi gian (ngdy) tinh tir khi bat dau bom; r -
khoang cach (m) tinh tir 16 khoan hit nuéc t6i
diém tinh toan ; (d6i v6i 16 khoan hat nuéc,
r=r.k la ban kinh cua 6ng loc hodc 16 khoan
tran (v61 d6 hoan thién cua 16 khoan 1a 100%);
Sy, = hé¢ s6 nha nude trong luc (khong thu
nguyén).

Néu cong trinh khai thac chi 1a 01 giéng do
ha théip myc nudc s€ tuong dbi 16n nén xam
nhap man cé thé X4y ra rit nhanh. Vi vay tién
hanh danh gia cho truorng hop thtr 6 14 cong
trinh khai thic gdm 04 giéng. Theo nguyén ly
cong dong, do ha thap myc nude tong cong tai
mot vi tri nao do bang tong do ha thap muc
nudc gy ra boi ting giéng khai thac:

n
. Z Q In 2, 25K£btbt
4K b, S.r

i=1 Al

(7)

Trong d6: n 1a sb luong giéng; Q; 1a luu
luong hut nudc cua giéng; i, r; 1a khoang cach
tir diém tinh toén dén giéng thi (i).

Két qua tinh toan cho thiy véi giéng khai
thac c6 ban kinh 1m sau 365 ngay khai thac:
néu chi khai thac nugce bang 01 giéng thi d6 ha
thip muc nuéc tai gleng la s=2,3m va néu khai
thac bang bai giéng gdm 04 giéng phan bd trén
hinh vuéng c¢6 canh la 15m (hinh 6) thi d6 ha
thap muc nudc tai giéng 1a s=1,5m va tai tim
cuia bai giéng 1a s=1,1m.

Nhu vy, trong truong hop cong trinh chi co
01 giéng khai thac nude thi ong loc can dat tur
do séu 2,3m tro xudng va truong ‘hop bai giéng
gom 04 giéng khai thac nudc bd tri trén dinh
hinh vuéng c6 canh bang 15m, thi dng loc can
dat tor 40 sau 1,6m tro xuéng. S€ str dung d6 sau
dué6i 2,3m ddi v6i cong trinh c6 01 giéng va
1,5m dbi v6i bai giéng c6 04 giéng khai thac
nude dé dat 6ng loc thu nuéc cho tit ca cac
truong hop.
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a=11m

I
D=12,5m

Muwc nuéc
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>

Y

ZL=8,5m

b
ZL=7,5m

nwéc nhat

Mat bang

@ Mt cat

N
b=1,5m- nwéc man
: n@

Hinh 6. So d6 mit cit va mat bang 4 giéng khai thac nude (truong hop 6).

Bang 1. Cac truong hgp danh gia so sanh

Toa do Z Toa do Z dCf:}llileu
Truong dau dudi dau trén %
TT % % ong
hop ong loc ZLy  ong loc loc L,

mm — zm
1 la 6,5 1,0
2 1b 7,5 2,0
3 1c 55 8,5 3,0
4 1d 9,2 3,2
5 2a 7,0 1,0
6 2b 8,0 2,0
7 2¢c 6.0 9,0 3,0
8 2d 9,2 3,2
9 3a 7,5 1,0
10 3b 6,5 8,5 2,0
11 3¢ 9,2 2,7
12 4a 8,0 1,0
13 4b 7,0 9,0 2,0
14 4c 9,2 2,2
15 5a 75 8,5 1,0
16 5b ' 9,2 1,7
17 6 7,5 8,5 1,0

Céc truong hop tinh toan nhdm danh gia so
sanh 1a giéng c6 chiéu sau va chiéu dai 6ng loc
khac nhau, va 01 truong hop cong trinh khai
thac c6 04 giéng dit trén dinh cua hinh vuong
¢6 canh 1a 15m, cu thé 1a 17 trudng hop néu
trong bang 1.

Ty luu lugng khai thac trong tung trudng
hop 1a tdng luu lugng (Q=100m*/ngay) chia cho
chiéu dai 6ng loc. Chwong trinh may tinh viét
bang ngon ngit Fortran duoc thiét 1ap dé thuc
hién cac mo6 hinh tinh toan nay.

3.3. Két qud mé hinh va thdo ludn

Céc két qua tinh toan dugc tong hop dudi
dang cac d6 thi quan hé giita chiéu cao xam
nhdp man theo khoing cach tir tdm cong trinh
khai thac theo thoi gian khai thac (cac hinh tur 7
dén 10); quan hé giira chidu cao xdm nhap min
tai tdm cong trinh khai thac, noi co chiéu cao
xam nhap man 16n nhat va thoi gian (hinh 11);
quan h¢ gitta thoi gian nén xam nhap mén dat
t6i ddy cong trinh khai thac va chiéu dai ong loc
(hinh 12).
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- Trwong hgp la-1d: Trén cac hinh tu 7
dén 12 thé hién chiéu cao nén xam nhap man
theo khoang cach va thoi gian cho thiy muc do
x4m nhap mdn giam dan. O trudong hop 1a: ndn
x4m nhap man dat t6i day giéng khai thac sau
khoang 15,5 ngay tinh tr khi khai thac va &

5,5 <
Truong hop 1la:
50 [ 68nglocdaitm &Z=5,5-6,5m
E45 by
N
' 4,0
&
£ 35
&
« 3,0
c
£ 2,5
R
° 2,0
8
° 15
@
< 10
o
0,5
0,0
0 5 10 15 20 25
Khodng cach tinh tir tim giéng (m)
Hinh 7. Xam nhip man theo khoang cach
(truong hop 1a).
5,5 <
Trwong hop 1c
_. 30 = onglocdai3m & Z=5,5-8,5m
E 4,5
~ —+—10ngay —[11 ngay
e 4,0 12ngay 13 ngay
’E‘ 3,5 14 ngay 5 ngay
& 16 ngay ——([17 ngay
< 30
< 18 ngay ——[19 ngay
‘g 2,5 —+—20 ngay ——R21 ngay
e 2,0 ===22ngay ——23ngay
; 15 —24 nciy 5 ngﬁy
@ . .
< 10 ——26 ngay 27 ngay
b { 28 nga 29 ngay
05 ———
0,0
0 5 10 15 20 25 30

Khoang cach tinh tir tdm giéng (m)

Hinh 9. X4m nh@p mén theo khoang céch
truong hop 1c).

truong hop 1d thi thoi gian xdm nhap man la
khoang 32 ngay. Két qua cho thiy trong céac
truong hop la-1d ndy c6 cung do sau day ong
loc, nhung chiéu dai dng loc khac nhau, thi thoi
gian dinh non xdm nhap man dat téi ddy cong
trinh ty 1& thuan véi chiéu dai dng loc (hinh 12

5,5 <
Trwong hop 1b:

- 5.0 ong loc dai 2Zm ¢ Z=5,5-7,5m
§— 45 K —+—5ngay ——p ngay
N N N
. 4,0 < 7-ngay ngay
’fE"' 35 [ —+—9ngay ——10 ngay
o ——11 ngay ——({12 ngay
@ 3,0 ) -
< 13 ngay 14 ngay
g 2,5 15 ngay 6 ngay
<
3 20 17 ngay 18 ngay
S 15 —+—19 ngdy ——P0 ngay
= s N
s —-—21ngay —R22 ngay
< 1,0 NN S
("] N ——23 ngay

0,5 AN

———
0,0
0 5 10 15 20 25 30

Khodang céch tinh tir tam giéng (m)

Hinh 8. X4m nhip mén theo khoang cach
(truong hop 1b).

>5 \\ Truwong hop 1d J‘
50 N\ 6nglocdai3, 7m&Z=5,59,2
E s 15 nga 16 ngay
': 4,0 —17 ng;‘z Vi 18 ngixy
’g‘ 3,5 —+—19 ngay ——20 ngay
ﬁ: 30 —21nga
o
£ 25
Q
5 20
8
S 15
£
5 1,0
0,5
0,0 ‘ ‘ | |

0 5 10 15 20 25 30
Khoang cach tinh tir tim giéng (m)

Hinh 10. Xam nhap man theo khoéng cach (truong
hop 1d).
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Hinh 11. Xam nhap man tai tdm cong trinh theo thoi

gian (truong hop lc- va 1d

Doi v6i cac truong hop con lai (tir truong
hop 2a-2¢ dén truong hop 5a-5b) chi trinh bay

)
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Hinh 13. Xam nhap man tai tdm cong trinh theo thoi
gian (truong hop 2¢-2d)

<Y Quan hé gifrachiéL €a0 non xam nhap man tai
§ tam ¢dng trinh va chiéu dai ong loc: Zld=5/5(
35 Y
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Chiéu dai 8ng loc L, (m)

Hinh 12. Xam nhap man t&i day cong trinh theo
chiéu dai ong lgc (truong hop 1a va 1d)

céc két qua vé xam nhap man tai tdm cong trinh
trén cac hinh tr hinh 13 dén hinh 18.
- Truong hop 2a-2d:

<0 Quan Hé gitta chiéu cao nénxam nhdp man tai
§ tam cong trinh va chiéu dai dng loc:|ZL,=6,0m
% -
2 e
240 /.-/
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Hinh 14. Xam nhap man téi day coéng trinh theo
chiéu dai 6ng loc (truong hop 2a-2d)
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- Truong hop 3a-3c:
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Hinh 15. Xam nhap man tai tdm cong trinh theo thoi
gian (truong hop 3a-3c)

- Truong hop 4a-4c, 5a-5b:
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Hinh 17. Xam nhap man tai tdim cong trinh theo thoi
gian (truong hop 4a-4c)
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Hinh 16. Xam nhap man téi day cong trinh theo chiéu
dai ong loc (truong hop 3a-3c

1 4
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Hinh 18. Xam nhap man tai tdim cong trinh theo thoi
gian (truong hgp 5a-5b va truong hop 6)
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Hinh 19. X4m nhip man theo khoang cach (truong hop 1c)
- Truong hop 6: dng loc. Phuong phap chi 4p dung d6i véi

Véi cong trinh khai thac nude gdm 4 16
khoan phén bé trén dinh hinh vudng mdi canh
bang 15m va c6 ong loc dit & do siu tir 2,5m
dén 3,5m dudi muc nude dudi dit thi sau 9
thang khai thac dinh xam nhap man dat gﬁn téi
déy 16 khoan (hinh 18 va hinh 19). Két qua nay
cho thay hiéu qua han ché xam ‘nhap man |4 rat
dang ké do bai giéng c6 cac giéng nim cach xa
nhau va luu lugng khai thac cua timg giéng
nho di.

V6i diéu kién ting chira nudc c6 thanh phan
chinh la cat 16 trén mat dat nén lugng nudce
mua ngam cung cap cho tang chtra nuéc rat
hiéu qua trong gan 4 thang muia mua cé thé day
n6n xam nhap man xudng sau hon. Vi vay, thoi
gian khai thic nudc khong bi min co thé dai
hon dang ké.

4. Két luan va kién nghi

4.1. Két lugn

Phuong phép Dagan-Bear (1968) xac dinh
non xam nhap man tir dudi cho phép danh gia
hiéu qua cta viéc phan bo cac gieng khai thac
theo dién, chiéu sau day 10 khoan va chiéu dai

truong hgp diém khai thac va ¢ dang tich phén
ciia ham sd ¢ bién s thay doi tir 0 dén vo
cung. Phuong phap duy nhat dé tinh toan tich
phan nay 1a phuong phéap s6. Phuong phép cong
dong co thé duoc ap dung ddi véi cong trinh
khai thac 1a giéng thu nudc trén chiéu dai dng
loc. Tinh toan chi co thé ¢6 hiéu qua nhat khi
duogc lap trinh thanh chuong trinh may tinh dién
tr va da duoc tac gia dau cia bai viét tién hanh
xay dung.

Céc két qua phan tich danh gia néu trén cho
thdy chiéu cao nén xam nhép min ty 1 nghich
v6i khoang céach tir day 16 khoan dén ranh gi6i
min nhat bén dudi. Dbi voi cac 16 khoan khai
thac ¢ cung chiéu sau, thi chiéu cao xam nhap
mén cling nhu thoi gian dinh nén xdm nhép
min dat t6i 16 khoan khai thac ty 1& nghich véi
chiéu dai éng loc (ttrc 12 dng loc cang dai muc
d6 x4m nhap min cang giam). Viéc bd tri nhidu
16 khoan khai thac dé giam luu luong cua ting
16 khoan (nhung tong luu lwong khai thac nuéc
ctia cong trinh van gilt nguyén) co tac dung lam
han ché déng ké qué trinh xAm nhap man. Tuy
nhién, khodng cach giita cac 15 khoan trong bai
giéng can phai da 16n (16n hon 10m) thi hiéu
qua moi 10 rét...
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Phuong phap phan tich danh gid xam nhép
man dugc trinh bay & trén c6 vai tro 16n trong
viéc hd tro thiét ké cac cong trinh khai thac
nuée dudi dat co nguy co bi nhiém man tir phia
dudi hodc tir cac tang chita nudc nam sau hon
nham khai thac bén viing tai nguyén nudc dudi
dat trén quan diém dam bao chét luong nudc
duoc khai thac va han ché qué trinh xam nhap
man, thim chi khong dé ching xay ra.

4.2. Kién nghi

Trong nghién ctru nay da su dung gia tri
tham khao 1a hé sb thim theo phuong thing
dung bang 1/10 gi trj hé sb thérn theo phuong
ngang. Tuy nhién, trén thuc té ty s6 nay co the
s& rat khac. Vi vdy, cac nghién ciru vé hé so
tham theo phuwong thing dung can dugc tién
hanh dé chinh xé&c héa gié tri ciia n6 va dé co
két qua tinh toan nén xdm nhap man duoc chinh
Xac hon.

Céc mo hinh s6 lan truyén mdn trong nudc
dudi dat theo ca hai co ché d6i luu va phan tan
thity dong luc can duge tién hanh dbi véi cac
truong hop di tinh toan bang giai tich néu trén
nham danh gia so sanh xac dinh phuong phap
cho két qua sat voi thuc té. Trong truong hop
nay, can dau tu nhiéu vao cong tac thuc dia dé
x4c dinh hé sé phan tan thiy dong luc (thong
qua xac dinh do phan tan doc va ngang, do 16

rOng hiru hiéu), cong tac quan tric xam nhap
man cua Cac cong trinh thyc te.
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Assessment of Salt Water Upconing to above Groundwater
Abstraction Facilities
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Abstract: A methodology for identifying salt water upconing to groundwater abstraction wells
has been based on Dagan and Bear method for an abstraction point. The results of the analysis for
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different design cases of well field and screen length and positions for coastal sand dune aquifer in
Thach Ha district, Ha Tinh province has showed that the height of salt water upconing is inversely
proportional to the distance from the well screen bottom to the salt and fresh water interface. At the
same time, for abstraction wells with the same depth, the height of salt water upconing as well as the
time of salt water upconing to the abstraction wells are inversely proportional to the length of the well
screen (i.e. the longer the well screen the less salt water upconing). The use of several abstraction
wells to reduce the abstraction rate of each well (the total abstraction rate remains unchanged) has the
effect of significantly reducing the salt water upconing process. The proposed methodology for salt
water upconing assessment has been shown an effective role in supporting the design of groundwater
abstraction facilities that are at risk of salinization from the lower part or lower aquifers for sustainable
groundwater exploitation on the viewpoint of ensuring the quality of abstracted water and of
protecting groundwater resources by limiting (even preventing) salt water intrusion.

Keywords: Groundwater; salt water upconing; groundwate rabstraction wells; Dagan-Bear method.



