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1a bai todn t6i - uu héa luu ligng cic 16 khoan
cita céng trinh khai thic khi da dn dinh vi tri
clia ching di dugc ] K. Gavitch va EM. Botrever
dé cap. Noi dung b toin la xic dinh luu higng
cic 16 khoan khai thic nudc Q, dé sao cho tong
liu ligng khai thic Q. trong thoi gian khai thic t
dat cyc dai, khi ma tri s ha thip muc nudc S,
tai 16 khoan j khong vigt qud tri s ha thip muic
e cho phép [S], hiu higng cia cic 16 khoan
<6 thé thay déi tit 0 dén Q__ (gid tri Q__ phu
thuge vio h¢ s din nudc cia ting chifa nudc tai
vi tri it 16 khoan, ciu tric cita n6 va dic tinh ky
thut ctia méy bom). Dé don gidn hoa, gid thiét
chit lugng nuéc dim bio va khng phii dé cip
dén gidi han vé chit higng nudc (do khéang hoa,
thanh phin héa hoc, vv..).

Vi diéu kign trén b todn duge thiét lip nhu
sau: xic dinh Iu lugng cita cic16 khoan khai thic
Q(i=1,2,3,., k), khi téng clia chiing dat e dai:

x
F=3 Q- Max

=

)

Déing this tudn theo cic gi6i han da ni & trén:

sM=[s) )

0£Q=Q,, (6)

Trong (4), (5) va (6): F - him muyc tiéw; i, j
=1,2,.., k12 56 thit tu va 55 16 khoan khai thic
nuGe. Gid tri S, phu thube vao diéu kién DCTV
cita titng viing, luu lugng 16 khoan Q va thisi gian
Khai thic t. D6i véi ting chifa nudec vo han gid tri
s, dugc xic dinh theo cong thic (4) hay (5). DG
Vi nuée c6 dp méi quan hé (5) thuong la méi
quan hé tuyén tinh gita tri s6 ha thip S, vi luu
lugng16 khoan.

G

X
§;=2.Qa;
=

@

x
2

(8)

‘Trong (7) va (8): £, - stc cin thiy lyc khong
thit nguyén; T - hé 56 din nudc, m¥/ngay; a, -
him anh huéng ciia 16 khoan thit i dén j c tinh

- Bing phuong phip tuong tu tinh cho tit ci
cic 18 khoan con lai (i =2,i =3, ...,i= k) s¢ tim
duge nhiing gid tri con lai ciia ham dnh huéng a,
va nhin duge.

‘DG véi ting chiia nudc c6 dp, vé han, khi khai
thic kéo dai, ham anh hudng aj c6 thé tinh theo
cong thiic:

dén tinh thim, chiia nuéc, loai bién, khoing
cich tit bién dén chiing hodc khoing cich gita
cic 16 khoan. VE mit thity luc né chinh Ia sic
cin thity luc cia nuée dén 16 khoan, xic dinh
theo cong thilc:

a,=f/2T. ©)

Gid tri a, vé mat vit Iy 1a tr s6 ha thap myc
nuéic trong 16 khoan thit j do dnh hudng khai thic
cita 16 khoan thit i véi Ivu higng bing mot don vi.
Biéta, cho phép xic dinh § (1) di véi tit ci cic1d
khoan tuong tic. Gidi han (5), (6) biéu dién duoi
dang bitt phuong trinh va bicu thiic §(t) duge viét
nhu hé phuong trinh dai s6 tuyén tinh.

Mot s6 tic gid nhu Botrever Ph.M.(1978);
LK. Gavitch, (1988) da dé xuit cich xic dinh
§,theo cong thilc sau day:

s, =(1nkm)io, In
2 =

‘Trong (10): k - hé 56 thm; m - chiéu day 16p
dit di, m; 1, - khodng cich tit 16 khoan thi i dén
16 khoan thitj, khi i =  thi r, ban kinh 6ng loc cita
16 khoan.

Tit (5), (6) va (8) chiing ta nhan dugc phuong
trinh v diéu kién giGi han:

L5vat

5
i

(10)

Q+Q,+Q,+ ..+ Q> Max an
Cac rang budc:
A +apQy +o+ayQy <|S),
Q+220; .+ Q <[S], a2
a3,Q; +a3,Q; +..+a3,Q <[S];
), +.. <[8]
3Q+3Qs +- +auQu S[S] )

0<Q; € Quuyi =123,k

‘Trong d6: a, -Cic him 4nh hudng, xic dinh
nhu sau:

- Tt mdt trong k16 khoan, thi du 16 khoan thit
nhit (i = 1) it luu higng duy nhit, cc 13 khoan
con lai xem nhu bing khong;

- Xic dinh gié tri S cho it ci cic 18 khoan
tuong ting véia;
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n
Lap bing Simplex c6 dang sau diy:
Bing 1. Bing co si
tlaalal.]al.[q[sis
X |3, |2 |a 3 2, | B
X o, [a, [a [.]a 2, | B
X |a, |a |a a 2 | B
[ -
) a | B
a | B,
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- Bing phuong phip tuong tu tinh cho tit ci
cic 16 khoan con lai (i 3, .0 i=K) sé tim
duge nhilng gié tri con lai ciia him anh huéng a,
va nhin duge.

‘DG véi ting chiia nudc c6 dp, v6 han, khi khai
thic kéo dai, ham anh hudng aj c6 thé tinh theo
cong thiic:

o 0183, (2050
T

& day: T - hé s6 din nuéc, m'/ng; a - hé s
truyén dp, m¥/ng; t - thii gian bom khai thic,

(14)

ngay-dém; r, - khodng cich tit 16 khoan j dén cic
16 khoan con lai (m), khij = i thi r, = r, = dutng
kinh 6ng loc cita 1 khoan hit nuéc (thuéng bing
02+04m).

4. PHUONG PHAP GIAI

Bi todn thiét Iip dugc dic tring béi him myc
tiéu F va tit ci cic gi6i han 1 tuyén tinh véi cic
théng s i uu Q,va duigc trinh by nhu b toén
quy hoach tuyén tinh. Néu ham muc tiéu hay mot
trong nhiing gidi han Ia phi tuyén so véi Q thi hé
phuong trinh (7), (8) 1a b toin quy hoach phi
tuyén. Trong mot 6 triéng hop him phi tuyén
6 thé duge thay bési ham tuyén tinh tiing khoing
thi quy hoach phi tuyén dugc thay thé béi quy
hoach tuyén tinh.

Gidi bai todn trén bing nhiéu cich. Mgt trong
phuong phip gidi la ding phuiong phip simplex.

‘DElam viéc nay ta viétlai bai todn & dang:

G=-F=-Q;-Q;~Q;~..-Q > Min (15)

Céc rang budc:

Qi +apQy +.

ayQ+anQ; +

+ayQu+X; =[s]
+a3Q +X; =[s],

a3Q +apQs +tayQ+ X =[S], - (16)
34Q1+,Q, +.+auQu +X, =8I,

Diéu kién:

020, £Quuyi i=1.23... a7

i haosutc 6t iy i in o kB e i g Cong

Q |at |t fat || . |t B

@, | B
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Lip bing Simplex c dang sau day:

Bing 1. Bing co 53
t]1Q]Q|Ql.lQ Q, |B=[S]
X [ a, |a. | a a, | B
X | a, o, |a, |]a a, | B
X |a |a |a a a, | B
§ t -
X |a, [a.[a a, a_ | B
a2, | g a | B
s C -
G TS <

o IS
e e ey (o3
Nghiém t5i uu tuong ting la:
Q [
Q B,

Bién d6i bing ca s& theo nguyén tic sau diy:

- Chon cot cho phép: cot chia gid tr tuyét déi
C,lém nhit. Gia thiét 6 13 cot s (ct to dim).

- Sau khi b et co'sdr s ta di tinh cic gid tri cila
<ot ndy theo cong thiic:a, = B/a; k

- Chon hing cho phép: hang chiia gid tri nhé
nhit it cic a, tinh trén ddy. Gid sit d6 14 hang m
(hing t6 dim).

Bién d6i bing ca s& theo cic budc sau:

+ cic yéu 16 cita hang cho phép: @

+ cic yéu 16 cita cdt cho phép: i, = - a, /a,

+ cic yéu 16 con lai bao gém hing ty do B vi
hang G tinh nhu sau:
(a2,

Ams

+ Thay ddi vi tri cta bién s6 Q trong cét s cho
bién X, trong hang m.

Bién di cic budic tiép theo nhu trong cic budc
trén day cho dén khi tit ci cic yéu t5 cia hing G
déukhong am ((ing v6i cic X).

Khi 6 cic gid tri B, & cot cudi ting Vi cic
X, 20 chinh la nghi¢m cia bai todn i vu.

Bing Simplex cudi cing ting véi giai doan bién
46i thi k va cic yéu 16 cia hang G la C*, khong
am cé dang:

Bing 2. Bing Simplex & giai doan bién ddi thit k

ax [x [ x [x B=[S]
Q | |, fat .| . a, B
Q |a, |at, [ .| . a, B

Dua vio (14) va cc 56 liéu da cho dé ding xéc
dinh dugc gid tri ham anh huéng (a,.i=1,2,3;)
=1,2,3) ling véi luu lugng don vi (l3y bang 1000
m?ng). Bai todn t6i u héa duge biéu dién bas hé
phuong trinh sau:

G=-F=-Q,~Q,-Q, »min

10,07Q, +6,845Q, +4,5780Q; + X, =50
6,845Q, +10,07Q, +4,414Q; + X, =50
4,578Q, +4,414Q, +10,07Q; + X, =50
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Nghiém t6i uu tuong ting la:

Q B
Q B
Q B,

‘Trong truémg hop bai todn nhiéu bién thi viée
gidi trén day 1 rit liu va mit khi nhiéu thoi gian
Chinh vi viy m ngudi ta gidi theo mot s thujt
todn 4p trinh sin. Sau diy ting dung mot trong
cc chuiong trinh tinh da c6 sin d& tim nghi¢m
t6iwu.

Bai todn trén dugc thiét lip theo mé hinh
chuiin ctia bai todn quy hoach tuyén tinh nhu sau:

F=-Y¢Q, - min

Q<8

02Q Qs
20

(18)

Bi todn trén con c6 thé gidi bing Maple 9.5.

5. MINH HOA LOI GIAI QUA VI DU CU THE

5.1. Gidi bing phuang phip Simplex

Sau diy chiing ta sé nghién citu mot vi dy: dé
cung cip nude cho mot xi nghiép ngui ta da
Khoan 3 16 khoan khai thic c6 duéng kinh dng
02m.

“Ting chiia nuidc &p Iyc, vé han c bé day trung
binh 13 30 m, ép luc trén mdi ting chiia nuéc la
50 m. Tit tai liéu hiit nutc thi nghi¢m da xic dinh
duge hé 6 din nude T = 220 mé/ng, hé s6 truyén
4p a=225.106 m*/ng.

Cic 16 khoan duge bé tri theo tam gidc véi
Khoing cich nhu sau: r,, = r,, = 300 m r, =1,
=400 m v r,, = r,, = 500 m. Thas gian dy kién
Khai thic 13 t = 104 ngy dém (tuong duong 27
nim). Theo tai liéu thim do, tri s6 ha thip myc
nudc cho phép tai cic 18 khoan c6 thé liy bing:
18, = 5],= [5], = 50 m.

loc:r,, =

5.2. Gidi bing phin mém Maple 9.5

Dudi day trich xut két qu gidi theo Maple 9.5
> restart:

with(simplex);

tb1:=10.07*Q1+6.845*Q2+4.578*Q3<=50;
1b2:=6.845°Q1+10.07*Q2+4.414* Q3 0;
1b3:=4.578*Q1+4.414*Q2+10.07*Q3<=50;

F=-Q1-Q2-Q3;
ng=minimize(Et{rb1,rb2,rb3),
NONNEGATIVE);

Duta vio (14) vi cic s6 liéu da cho dé dang xic
dinh dugc gid tri ham anh huéng (a,.i=1,2,3;)
=1,2,3) ling véi Iuu luigng don vi (13y bang 1000
m?ng). Bai todn t6i u héa duge bidu dién bas hé
phuong trinh sau:

G=-F=-0,-Q,-Q, »min

10,07Q; +6,845Q, +4,578Q; + X, =50

6,845Q, +10,07Q, +4,414Q; + X, =50

4,578Q, +4,414Q, +10,07Q; + X, =50

0<Q; <Quax

X, X, va X, - la cic bién s& phy khong am dua

vio theo phuang phip Simplex dé bit phuang
trinh dang (12) tré thinh phuong trinh dang (16).
Lip bing co s (Bang 3):

Bing 3. Bing co & tinh todn minh hoa &

XQ Q Q. Q B
X, 1007 | 6845 | 4578 [ 50
X, 6845 | 1007 | ad414 | 50
X, 4578 | 4414 | 1007 | 50

G=-F| 10 | 10 | 10 0

Bién d6i theo bing Simplex giai doan thi 3 cho
ta két qui nhu trong Bing 4:

Bing 4. Két bién d6i bing Simplex & giai doan 3

ax [ X, X, X, B
Q, 0036 | 0118 | -0037 | 2046
Q, 0115 | 0191 | 0031 | 2204
Q, 0440 | -0025 | 0129 | 3,129

F | 0039 [ 0047 [ 0027 | 7397
nhin duoc:
Q, 2,046
Q, 2204
Q, 3,129
F=G 47,397
F=-G=1+7379 m’/ng.

Nhu vy, bing phuong phip Simplex cho ta
cic gid tri luu lugng khai thic t6i uu cho tiing
16 khoan:

Q = 2046 m¥ng Q, =
vAQ, =3129m"/ng

Q,=Q, +Q,+Q,=7379 m’/ng = max.

2204 m/ng
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6. KET LUAN

Khai thic nudc ngim tit yéu lam cho myc
nuéc ngdm trong ting khong dp gidm hodc dp lyc
trong ting chita nude ¢ dp gidm.

‘Trong ci hai truong hop trén din dén sy ha
thip mat dit.

DE gidm thidu lin sut mit dit cin 6 bién phip
khai thic nu6c dudi dit sao cho vin dip ting luu
lugng cin thiét md myc nuéc ngim khong ha
thp qué gidi han cho phép.

S
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5.2. Gidi bing phin mém Maple 9.5
Dui day trich xudt két qud gidi theo Maple 9.5:
> restart:
with(simplex);
0.07°Q1+6.845*Q2+4.578*Q3<=50;
.845°Q1+410.07*Q2+4.414°Q3<=50;
.578°Q1+44.414°Q2+10.07*Q3<=50;
+=-Q1-Q2- Q¥
inimize(Et{rb1,b2,1b3),
NONNEGATIVE);
toiuu:=subs(ng F);
Warning, the protected names maximize and
minimize have been redefined and unprotected.
[basis, convexhull, cterm, define_zero, display,

dual, feasible, maximize, minimize, pivot,
pivoteqn, pivotvar, ratio, setup, standardize]
1b1:=10.07Q1+6.845Q2+4.578Q3<50
1h2:=6.845Q1+10.07Q2+4.414Q3<50
1b3:=4.578Q1+4.4145Q2+10.07Q3<50
-Q1-Q2-Q3
=(Q2=2.222571712,Q
Q3=3.051024197}
toiuu:=-7.341014763

Gi tri nghiém 61 ww: Q, = 2.067; Q, = 2.222;
Q, =3.051; Fmax= 7341,

So sinh két qua gidi bing Simplex (Fmax =
7379 m'/ng) vdi loi gidi bing Maple 9.5 (Fmax
= 7341 m*/ng) cho ta thiy sai khic bing 5,1% 1
khong ding ké.

=2.067418854,

4o Knoa hoc QS 16 Pt 1ién X6y cung bdn ving rong ddu kén Bén A& kn héu khu wee abng bng Séng Ci Long
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6. KET LUAN

Khai thic nudc ngim tit yéu lam cho myc
nuéc ngdm trong ting khong dp gidm hodc dp lyc
trong ting chita nude ¢ dp gidm.

‘Trong ci hai truong hop trén din dén sy ha
thip mat dit.

DE gidm thidu lin sut mit dit cin 6 bién phip
khai thic nu6c dudi dit sao cho vin dip ting luu
lugng cin thiét md myc nuéc ngim khong ha
thp qué gidi han cho phép.

Hai gidi phap khai thc nu6c ngdm nhim gidm
thiéu ha thip mit dit duge dé xuit:

- Bii giéng khai thic nudc ngdm cin co nguén b6
cip (gin song, hé hay ngudn nudc ty nhién khdc).

- Téi wu héa Iutu Iigng Khai thic cia cic giéng
khai thic trong bii giéng nhim dim bio luu
lugng khai thic cyc dai ma vin dim bio do ha
thip myc nuée khong vugt gid tri gidi han.

7. TAI LIEU THAM KHAO

[1] AA. Konopdianxep, E.H. laxepva-Popova, Lin
sup mit dét do khai thic nude nglm, Nha xudt bin
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(2] Botrever Ph.M., Ly thuyét vi phuong phap thyc
hanh tinh trit lugng khai thic nude dudi dit, Nb xult
bin Long dit, Matxicova (Ban tiéng Nga), 1978,
[3]1K. Gavitch, Thity dong e, Nha xudt ban Long dit,
Mitxicova (Ban tiéng Nga), 1988,
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Hb Chi Minh, 2005.

A CASE STUDY ON THE DETERMINATION OF THE EXCAVATED
TRENCH DEPTH IN UNSATURATED SOIL CONSTRUCTED BY TRENCH
METHOD WITHOUT SUPPORTING STRUCTURES

Nguyen Xuan Man, Nguyen Duyen Phong
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Cultural landscap e along Con river and Ha Thanh river, Quy Nhon city, Binh Dinh - province:
apportunities and challenges of urban development in flood adaptation
Pham Vi¢t Quang, Pham Anh Ding, Hoang Anh, Cit Thj Anh Tuyét

5 Phin tich sy lim viéc cita v him hai lop 51
‘The double - layer tunnel is operation is examined
Nguyén Ngoc Hug, Lé Minh Quang, Nguyén Quang Quy
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SOME SOLUTIONS IN GROUNDWATER EXPLOITATION BY GOOD YARDS
FOR REDUCTION LOWERING THE GROUND

Nguyén Xuin Man, Nguyén Duyén Phong

ABSTRACT:

Groundwater exploitation leads to a lowering of the groundwater level in a non-pressurized aquifer or a
decrease in pressure in a pressurized aquifer. If there is no effective and appropriate remedy, it will inevitably
lead to the breakdown of the stratigraphic balance; As a result, the strata subsided. The subsidence process
spreads to the ground causing the ground to collapse. Stratigraphic subsidence and ground subsidence cause
damage to underground structures and aboveground structures (underground tunnels, roads, houses and civil
works, and public buildings terrestrial industry).

‘This report presents two solutions to minimize ground subsidence caused by groundwater extraction in the
Mekong Delta and Ho Chi Minh City:

“The frst solution: Build well yards to exploit groundwater near the area with replenishing water sources.

‘The second solution: Optimizing the exploitation water flow of the wellsin the mining well yard.

KEYWORDS: Lowering the ground, groundwater extraction, lower pressure, wells yards, exploitation water flow.

TOM TAT:

Khai thic nuéc du6i dit din dén ha thip myc nu6c ngim trong ting nudc khong ép hodc lam gidm dp luc
trong ting nudc c6 dp. Néu khong o gidi phip khdc phuc hiéu qua va phi hyp thi tit yéu sé din dén phi v cin
bing dia ting; hiu qu 1o dja ting vi it dit bi sup lin. Sup kin dia ting vi sut lin mat dt gy t3n hai cho cic
cong trinh xiy duing (cong trinh ngim va trén mat di).

Hién nay c6 hai gidi phdp A& gidm thiéu lin mit dit do khai théc nudc ngdm: Xy dung bii giéng khai thic
nudc ngdm & gin khu viie c6 ngudn nude b cip; Ti wu héa luu lugng nudc khai thc ctia cc giéng trong bii
giéng khai thic.

Bio cdo nay trinh biy gidi phip t6i uu hoa luu lugng nude khai thic cia cic giéng trong b giéng khai thic
nhim gidm thiéu ha thip mit dit & khu vye TP. H6 Chi Minh. Phuong phip nghién ctu duoc sit dung 1a gidi
b todn quy hoach tuyén tinh d& tim 191 gidi 16 wu Iuu luong nudc khai théc trong titng giéng trong b giéng
khai théc.

TU KHOA: Khai thic nide ngdm, sup lin, bai giéng, ha dp luc, ha thip mat dat.
(Nguytn Xatn Min

Hoc ham, hoc vi: PGS.TS.

Khoa Xay dung, Truéng Dai hoc Mo - Dia chit

“Tel: 0903 010 864

Email: mannxdoky@gmail com
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( Nguyén Duyén Phong
Hoc ham, hoc vi: TS.
Khoa Xiy dyng, Truémg Dai hoc Mé - Dia chit
Tel: 0967 318 556
Email: nguyenduyenphong@humg.edu.vn

1. DAT VAN DE Kiéu 4: La kiéu quan h¢ thiy lyc gitta nuéc mat
Vi nue c6 dp nim siu duge ngin cich bai 16p
thim nuéc yéu. Trong da s6 trudng hop muc dp
Iyc cia ting chifa nudc cao hon myc nude mit

DE xiy dung cic cong trinh khai thic nude
ngdm véi viéc b cip mude ti cic ngudn khic cin

hii c6 cic diéu kién sau: ¢6 cdc nguén nudc ty
5 bitm hote abin tgo b canh ls{mgg, 16), co cqu NN nude dudi dit sé cung cip cho nutdc mit bing

G dia chit thiy vin v quan he thy I giga  Cich thim Xuyén tit dudi lén qua l6p thim yéu.
tric dja chét thiy vin vi quan h¢ thiy Iyc gila 0 e e b g
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Hoc him, hoc vi: TS,
Khoa Xiy dung, Truong Dai hoc Mo - Dia chit
“Tel: 0967 318 556
Email: nguyenduyenphong@humg edu.vn

1. DAT VAN DE

DE xdy dyng cic cong trinh khai thic nuéc
ngim véi viée b6 cip nude ti cic ngudn khic cin
phii ¢6 cdc diéu kién sau: o cic ngudn nudc ty
nhién hoic nhin tao bén canh (sdng, hé), 6 ciu
tric dja chit thiy vin va quan h¢ thiy lyc gitia
nuée mit va nude dudi dit thudn lgi. Ton tai cic
kidu bé cp vi quan hé thity Iye gitia nude mit vi
muide dudi dt nhu sau:

Kiéu 1: Thng xdy ra trong déi du dm doc
theo cic song Ion. Trong diéu kién ty nhién phin
160 this gian trong nim song, h duge nuéc dudi
dit cung cip, dong chiy ngim hudng tit bo ra
phia song hd. Chi trong mia 1 hodc céc thisi kf
1 nude dudi dit méi tam this duge nuéc song
h6 cung cip. Su cung cdp nay chi xdy ra & dai ven
bo, lam cho dong chiy ngim c6 phuong tif phia
song h6 vé déi ven bo. Chiéu rong clia doi niy
phy thugc vio: dd 16n cita song; bién o dao dong
myc nu6c song tinh thim ciia ddt dd chifa nude.
Khi c6 cong trinh khai thic ven bis véi myc nudc
ha thip dudi myc nude song ho thi nude song
cung cdp cho cong trinh khai thic.

Kiéu 2: Phé bién & cic viing thiéu dm hodic cic
viing ¢6 ciu tric dic biét thuin lgi dé cho nude
mit quanh nim cung cip cho nuéc dudi dit. Vao
thési ky 1 gid tri cung cdp ting lén. Khi c6 cong
trinh khai théc ven bés thi sy cung cdp cing ting.

Kiéu 3: Dic truong cho triong hop dao dong
mue nudc song khong 16n. Do do nghiéng thiry
Ic clia nuée dudi dit & di ven song lon nén
khong co sy cung cip ctia song. Trong thoi ky 1,
qué trinh thoat cia nudc dudi ddt khong nhing
khong bi ditng lai ma con ting lén do sy gia ting
ligng cung cip. Cdc cong trinh khai thic ven by
khong ha thip duge myc nude dui dit xudng
dudi myc nuéc mit, do d6 khong nhin duge sy
cung cip tif phia song.
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cong trinh khai thic, m.

“Trong mot diéu kién ty nhién cu thé thi cic dai
lugng K, M, B khong thay déi, dé ting luu Lugng
thim Q nguési ta phi lim tang d¢ nghiéng thiy
e I bing 2 cich:

Cich 1 chuyén cong trinh khai thic cing gin
song hé cang t6t, thim chi dit ngay & long song
h (Hinh 1),

Internatonal Conference on atanable constuction developrment in fhe confext of cimate change i the Mekong Della.

Kiéu 4: La kiéu quan h¢ thiy ic gita nude mit
v mudc ¢ dp ndm siu duge ngin cich bai lop
thim nudc yéu. Trong da s truéng hgp muc dp
Iyc cia ting chita nudc cao hon myc nuée mit
nén nude dudi dit sé cung cip cho nuée mit bing
cich thim xuyén tif dudi lén qua 16p thim yéu.
Néumyc dp luc thip hon myc nude mit thi sé xiy
ra hin tugng nguc lai. Khi co cong trinh khai
thic ven bis, mye nude duoi dit ha thip xudng
du6i muc nude mit thi nude mit sé cung cip cho
cong trinh khai thic bing cich thim xuyén qua
cdc 16p thim yéu nén lugng b6 sung khong lon.

Nhu viy viée xdy dyng cong trinh khai thic
nuéc thim loc ven b 6 hi¢u qua nhit Ia tit cic
nguén nuéc mit co quan hé thiy lic véi ndc
dudi dit kiéu 1 va kiéu 2. DSi véi kiéu quan hé 3
phii dip dip d€ ning cao myc nudc mit. Con déi
véi kiéu quan h¢ 4 thi khoan thém cic 16 khoan
din nudc ti trén xubng. Dudsi day trinh biy co s
Iy thuyét dé gidi quyét bai todn it ra.

2. GIAI QUYET VAN PE

Dai lugng thim tif cic nguén nudc mit
duge xic dinh bing cong thic thiy dong hic
(Konopdianxep, E.H. laxepva, 1983) nhu sau:

Q=KMBI, [0}

‘Trong (1): Q - luu ligng thim tit song hé,
m'/ngay; K - h¢ 56 thim cia dit dd ting chita
nuéc va cia ci 16p bitn sét ling dong & diy song
hé, m/ngay; M - chiéu day ting chia nudc, m;
B- chiéu dai tudmg b, m; 1 - 4o nghiéng thiy I,
duge xic dinh bing cong thic
H -H,

L

Trong (2): HI - d6 cao muyc nuéc mit, m;
H, - d6 cao myc nuéc dudi dit tai cong trinh khai
thic, m; L - khoang céch tif nguén nudc mt dén

I= @)

‘Trong (3): Q, - trl ugng khai théc tiém ning,
m'/ng; Q, - trit Iigng dong ty nhién, m'/ng; V,,
- trit lugng tinh dan h6i, m’; V, - tri lugng tinh
trong lic, m’; a - hé s6 xim pham vio tril Ligng
tinh trong Iy cho phép (Idy bang 30% d6i véi cic
ting chita nudc khong ép); t - thoi gian kha thdc,
thuiéing dugc han dinh 13 27 nam (104 ngdy);
trt higng cudin theo, m'/ng,

Cic dai lugng Q. V,,, V, duge hinh thinh
trong diéu kién ty nhién, con trit higng cudn
theo (O ) chi hinh thinh trone aua trinh khai
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cong trinh khai thic, m.

“Trong mot diéu kién ty nhién cu thé thi cic dai
ligng K, M, B khong thay d6i, dé ting luu Ligng,
thim Q nguési ta phi lim tang d¢ nghiéng thiy
e I bing 2 cich:

Cach 1 chuyén cong trinh khai thic cing gin
song hé cang t6t, thim chi dit ngay & long song
h (Hinh 1),

[

Hin 1. Tang d§ nghiéng thiy lic cia dong thim ti
simg hd bing cdch chuyén cong trinh khai thic
vé phia gin song

Ciich 2: ha thip siu myc nudc dudi ddt tai cong.
trinh khai thic, tuy nhién cing chi c6 thé ha thip
dén gidi han cho phép (Hinh 2).

L
Hinh 2. Tang d§ nghiéng thiy lic cia dong thim ti
sdng hi bing ha thilp mute mide dui dat
o cdng trinh khai thic

Céng thilc dng quit d¢ tinh trit higng khai
thic nudc dudi dit c6 dang nhu sau:

Yo ¥y

Q=0+

+Qq 3)

‘Trong (3): Q, - trl ugng khai théc tiém ning,
m/ng; Q- ri lugng dong t nhién, m'/ng; V.,
- trit higng tinh dan héi, m’ V, - tri ligng tinh
trong lic, m’; a - hé s6 xim pham vio tril Ligng
tinh trong Iy cho phép (Idy bang 30% ddi véi cic
ting chila nudc khong dp); t - thii gian khai thic,
thuiéing duge han dinh 13 27 nam (104 ngiy); Q,
trt higng cuéin theo, m'/ng,

Cic dai lugng Q,, V,,, V, duge hinh thinh
trong diéu kién ty nhién, con trit higng cudn
theo (Q,) chi hinh thinh trong qui trinh khai
thic, khi ma do sy bom hit, muc nude dudi dit
bi ha thip sé 16i cudin dong chiy ti cic phia vio
ting chin nudc khai thic (thim xuyén tf cic khdi
nude mit xudng, thim nghiéng ti cic ting chiia
nude ké cin vao..). Trong 6 lugng thim xuyén
it cic khoi nuée mit trong mot s dicu kién
chiém ti trong it 16n. D6 1 tién dé dé xiy dyng
cic giéng thim kich thich (induced infltration
wells) ven b Theo s6 li¢u ciia S Tai nguyén v
Mo truéing, TP, H6 Chi Minh, 2005 (Tom tit dé
dn: Xay dyng mang quan tric lin ddt do khai thic
nudc ngim viing phia Nam TP. HG Chi Minh) thi
nude dudi dit khu vite TP, H6 Chi Minh duge b3
cip tif ba ngudn chinh: nudc Kinh Dong, nudc
muia vi nudc song Sai Gon. Song Sai Gon, Kinh
Déng, song Dong Nai, nudc mua.... i cic ngudn
b6 cip cho cic ting chifa nude dudi dit Pleistocen,
Pliocen trén. Nude mua ctng 1a nguén b cip
16n cho ting chiia nudc Pleistocen va gidn tiép
cho Pliocen trén. Chinh vi viy, muc nudc ngim
dao dong 16n theo mye nudc cic dong song,
Kinh Dong v theo hai mia: mia kho vi miia
mua. Nuidc Kinh Déng cung cip cho nudc dudi
dit ting Pleitocen. Khi nudc Kinh Déng ding
cao thi myc nutdc dudi dit & cic vi tr cich kénh
20 + 100 m déu ding cao. Khi xiy dung xong
Kenh Doi muc nude dudi dit dang lén 2 + 2,5 m
50 véi chua xiy dung Kénh Doi. Nudc mua l
nguén b6 trg nude dui dit 16n. Khio sit myc
nude dudi dit cho thiy, khi c6 trin mua kéo dai
1+ 2 giés thi myc nude dudi ddt & Ci Chi tang
lén 0,1 + 0,25 m. Vé miia mua myc nudc dudi
dit cao hon mia kho tif 1,5 + 3,0 m. Nude song
$ai Gon c6 quan hé thity I véi nudc dudi dit.

”
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Khi nudc song ding cao thi bé cap cho nudc dudi
dit, nguoc lai khi nudc song can thi nuée dudi
dit lai cung cip cho song.

Theo tinh todn thi ligng nuc b cip cho
nuée dudi dit ting Pleistocen tit cic ngudn bs
cip chinh nhu sau:

+ Tit Kinh Déng la:

Q= qLb = 0,55 x 285000 x 1,0 = 156750
m/ngay.

Trong d6 q la luu luong don vi, m/ngay

Déng Nai, hé théng séng, rach khic vi nudc
mua theo miia mua.

Két qui quan tric dong thii nudc dit ciing xic
dinh dugc dong thdi thity van, tic la viing dong
thii nudc dudi dit bi chi phdi bas ché do thiy vin
clia song Sai Gon, Kénh Déi va mua mua, mia
kho. Trén co s nghién citu cic ludn cit khoa hoc
va dic diém dia chit thity vin TP H6 Chi Minh,
dé xuit xiy dyng bii giéng khai thic nuéc thim
loc doc theo dii ven b song Sai Gon, song Déng

Nai chr cAng bhér vd rie kinh torne kbt vite
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Khi nudc song ding cao thi bé cap cho nudc dudi
dit, nguoc lai khi nude song can thi nuée duoi
dit lai cung cp cho song,

Theo tinh todn thi ligng nuc b cip cho
nuée dudi dit ting Pleistocen tit cc ngudn bs
cip chinh nhu sau:

+Tit Kinh Déng la:

Q= qLb = 0,55 x 285000 x 1,0 = 156750
m/ngay.

Trong d6 q la huu luong don vi, m*/ngiy
(Theo S& Tai nguyén Moi truéng Tp. HCM thi
kinh Déng cung cp cho nudc dudi dit véi gid
trj khodng q = 0,55 m/ngay); L - chiéu dai phin
kénh chua bi xi minghoa (L = 400 - 115 = 285 km
= 285000 m; b - bé rong tinh todn, liy b = 1,0 m)
+ Tt song $ai Gon la:

Qo =KLW(E_ -F,_ )M

V6i K - hé 6 thim cia lop dit dé ddy song, K
1,0 m/ngay; L - chiéu dai doan song cung cip
nuGe dui dit, L= 22500 m; W - chiéu rong trung
binh cuia song, W = 80 m; M - chiéu day 16p trim
tich déy song, M = 4,0 m; Fsong - myc nudc trén
song, iy trung binh theo tram quan tric Binh
Duong la 0,15 m; F, - myc nuée ngim bén
song ly trung binh nhidu nim tai tram quan tric
Qo2 Binh My 1400 m.

‘Thay s6: Q,,, = 67500 m*/ngdy.

+ Tit nuéc mua li: Q_ = EW, m'/ngdy.

F - dién tich hing mua ciia khu vyc TP. H6
Chi Minh; W - cuéng do cung cip nuéc mua
cho ting

‘Thay s6 Q, = 309532 m/ngdy.

DE xuit xdy dung bai giéng: Quy hoach vi tri
xdy dyng cdc nha mdy khai thic nén wu tién vi tri
ven song, kénh, rach vi h chiia vi d6 1a nguén
cung cdp, b6 trg 16n cho ting chia nudc khai
théc. Gim luu lugng khai thic nudc ngdm bing
viéckhai thic, xit Iy ngudn nuéc mat. Trong viing
TR H6 Chi Minh tén tai hai ting chita nuéc 16
héng trong cic trim tich D& T b rdi c6 gid
tri khai thic t6t: Ting chifa nuéc Pleistocen vi
Pliocen (trén, dudi). Hai ting ndy dugc b cip
nuée mit tit kénh Doi, song Sai Gon, song

o o os Cutc 6t iy i ing o kB 8 il b i g Ciong

1a bai todn t6i - uu héa luu ligng cic 16 khoan
cita céng trinh khai thic khi da dn dinh vi tri
clia ching di dugc ] K. Gavitch va EM. Botrever
dé cap. Noi dung b toin la xic dinh luu higng
cic 16 khoan khai thic nudc Q, dé sao cho tong
liu ligng khai thic Q. trong thei gian khai thic t
dat cyc dai, khi ma tri s ha thip muc nudc S,
tai 16 khoan j khng viigt qud tri s ha thip muc
nuc cho phép [S], iu higng cia cic 16 khoan
<6 thé thay déi tit 0 dén Q__ (gid tri Q_ phu
hude vio hé s& din nude ciia tine chita nudc tai

Déng Nai, h¢ théng song, rach khic v nuéc
mua theo mita ma.

Két qui quan tric dong thii nudc dit ciing xic
dinh dugc dong thii thity van, tic I viing dong
thii nuéc dudi dit bi chi phdi bas ché o thiy vin
cita song Sai Gon, Kénh Doi va mia mua, miia
kho. Trén co s6 nghién citu cdc ludn e khoa hoc
va dic diém dia chit thity vin TP H Chi Minh,
dé xuit xiy dyng bii giéng khai thic nuéc thim
loc doc theo dai ven bi song Sai Gon, song Déng
Nai, céc song khic va cic kinh trong khu vyc
thanh phé, nhit 13 Kinh Dong. Bai giéng dua ra
cing gin song thi o nghiéng thily luc cing lon
va nhin dugec luu lugng thim ti song cang nhicu.
Cic két qui tinh todn cho thdy véi dién tich nhu
nhau néu dit bai giéng sit mép nudc song thi luu
lugng khai thic sé ting 2,0 + 3,0 lin so véi bai
giéng cich xa mép nudc song (khodng cich xa tit
350 + 500 m)

Tom lai, cong trinh khai thic nuéc dit cic
giéng ven b 13 mot dang khai thc c6 nguén bs
sung nhan tao cin duge 4p dung rong rii trong
thoi gian t6i & TP, H6 Chi Minh dé lim viéc ndy
thi viing ven b cic song nén quy hoach thinh
cong vién, khu du lich, gidi tri,... va xdy dung cic
cong trinh khai thc nudc dudi dit.

3. THIET LAP BAI TOAN

Nhu chiing ta d biét diéu kién dia chit thiy
vin (DCTV) clia mot 5 loai mé nudc dudi dit
khéng don gin do sy bit déng nhit vé tinh thim,
chifa nudc. S d b3 tri cic 18 khoan khai thic
trong cic trudng hop nay thuong khong c6 dang
hinh hoc dic trung (dudng thing, dudng tron,
1u6i, vv..) m c6 dang phn bé bit ky dang dién
tich. Vin dé dit rala nén khai thic tit méi 16 khoan
véi luu ligng bao nhiéu dé tri s6 ha thip muc
nutde vin nho hon hojc bing tri s6 ha thip muc
nutde cho phép ma téng cita chiing dat gid tri cic
dai. iy chinh 1a ndi dung cita bai todn t6i uu liu
lugng khai thic cic 16 khoan.

‘Thiét I3p bai todn t5i uu luu ligng nude cic 1
Khoan khi vi trf ciia chiing d bit. Nghién cu céc
baitodn ti - wu trong DCTV néi chung va dicbiét

dén tinh thim, chiia nuéc, loai bién, khoing
cich tit bién dén chiing hodc khoing cich gita
cic 16 khoan. VE mit thity luc né chinh Ia sic
cin thity luc cia nuée dén 16 khoan, xic dinh
theo cong thilc:

a,=f/2T. ©)

Gid tri a, vé mat vit Iy 1a tr 56 ha thap myc
nuéic trong 16 khoan thit  do dnh huéng khai thic
cita 16 khoan thit i véi Ivu higng bing mot don vi.
Biéta, cho phép xic dinh § (t) di véi tit ci cic1d





