
KHOA HQC CONG NGH' 

DANH lilA xAM NH4.P M~N VAD TANG CHUA 
NUOC NGAM PLEI!iTOCENE liiUA-TREN [QP.,_,) T~l VUNii 
VEN BI~N TiNH TRA VINH DO KHAI THAC NuDe NGAM 

HuYnh van mep'. Nguyen 1M HUng',~ van Long' 

M6t trong nhii'ng vtin d~ nghil!m tn;mg nh<it hi¢n nay t:?i t:inh Tri Vmh ciing nhll' cic tinh ven bi€n vllng 
d6ng b:!ing s6ng Clru Long 1<1. viec khai thcic mr&c ngil.m d€ str dt}.ng cho nhi~u mQc dich khac nhau. Trong 
nhi~u truOng hqp, cac timg chUa ntWc dtre;YC bam ho~c hUt v6i ltru luqng km hon khft nang cung c<ip tv 
nhien ella nO, do d6 Iam ntWc bi€n xfun nM.p vao M thOng [4]. Trang bhl bOO oily, nh6m tac gii'l. dfulh giil 
mtlc d¢ xAm nMp m4U vao ting chUa mrUc pleistocen gicta-tren iJ khu vt,re tinh Tri Vinh do khai th<'tc outre 
ngil.m. Vllng tinh toim v&i. 2.176 mit, 2.079 phAn tii va bu&c lu&i L>.x=6.y=l.OOO m. Chuong trinh tinh 
duqc thi~t l;J.p M xac dinh mj_it phAn each (interface) gifra nu&c ngot va nu&c mi/.11 djch chuy€n ttl bien 
vao dilt li~n ctla clog cht!a m.r&c pleistocen giiia-tren. K~t qui tinh toim cho thily, khi bO'Ill v&i luu !llQ'Ilg 
Q=29.987 m3 /ng:ly t{l.i thOi di{;m ban dAu chan m~t philo each & vj bi each bil!n Ia 2.019 m, nhung sau thOi 
gian khai thflc t=l50.000 ng3.y thi chan m~t phftn each dich chuyl!n sau vio trong dAt li~n kholing 
21.000+24.000 m. Kfit qua tinh toan nay gitlp cho cic nha quan li vii. eac don vl khai th<ic bii'it duqc di~n bii'in 
drn'mg ranh miJ,n theo thOi gian d~ c6 k~ ho(lch khai tha.c hQ'P li. 

Tir kho3.: Xiim nht}p m~, bing chUa mr6r pleistocen gitia-t:r&l, chMu sAu mi[t phtin c;k-h, ven bit!n, Trtl Vlnh. 

1.BMVANM 
Ntr&c 13. ngu6n tai nguyen thien nhien quy gift a 

Vi~t Nam nOi chung va i':rTra Vinh n6i rteng, clt quan 
trQng cho Sl! ph;it trien kinh te-xa_ h(.li v3 g6p phftn 
lam b~n vlmg mOi t:nrong. Khai thac mr&c nglim & 
cac khu V1!C ven bien Ia v3n d~ nh~y citm va c3n qu<in 
IY th~ trong n~u chfit luqng miDc suy tho<ii Ia do Sl! 
xfun Ian ella ntr&c bU~n [4]. Dllii s6 th~ gi6i ng<ly clog 
tang va nhu du ntr&c cho d<1n sinh, kinh t~ da lam 
cang thcing nghiem trong ngu6n ntr&c tren th~ gi6i. 
Do van d~ o nhiem va suy giitm chat luqng ngu6n 
mr6c m~t cho nen ngu(rl ta ng3.y cimg ~p trung vao 
khai thae cae tang chUa nu&c ngihn. Tuy nhien, n~u 
khai th<ic ngu6n mroc ngllin qua mt'rc dl! t:ru thi se 
gay ra tac d(.lng bat lqi nhu mt,rC nu&c: ngfun h~ xu6ng 
m~t dat stJ.t ltin va xam nh<'J_p mq.D sau vao rult Mn [3]. 
T<ing ntr&c ngihn ven bien 13 cae tang chlra nu&c 
dtrQ'C k~t n6i b<ing miDc ngQt trong d6ng v3 ntl'&c: 
m<)n & bi~n. D6Ia ngu6n m.r&c: nglim quan trQng, a d6 
nu&c: nglim thuOng bi khai th<ic qua mt'rc do m~t dQ 
dan s6 cao. tlng ntr&c: nglim ven bien de bi xfun 

1 NCS TruOng D\li hQc B<ich khoa, D(li hQC Da. N~ng 
2 Tn.r<'mg B0:1i hQc Blich khoa, D(li hQc £)3. Ngng 
3 COng ty C6 phio Tu vtin xily d\ffig Vinamekong, thUnh 

phd H6 Chi Minh 

nh~p mi:ffi do cite y~u t6 kh<ie nhu ffil!C nu&c: bi~n 
dang do bi~n d6i khi h~u [7]. De ch6ng ll,li nhiing 
tinh hu6ng nay, eac m6 hinh quan lY nu&c m~n xam 
nh~p dn phfu duqc tht,re hi~n df thi~t ke cite chit"fn 
lliQ'C khai thac nu&c ngllin t6i uu va ben viing [5]. 
Tinh Tnl Vinh nfun a phia DOng vitng d6ng bAng 
sOng CUu Long. Phia Bile Tr3 Vinh la tinh Ben Tre 
dtrQ'C ngan each bbi sOng C6 Chien (m(.lt nhanh ella 
songTien), phfa Tay Nam gi<ip v6i tinh S6eTrang v3 
th3nh ph6 C<in Tha qua ranh gi6i sOng H~u, phia Tay 
gii:'lp tinh Vinh Long, phia DOng 13 bien DOng (diD 65 
km) (hinh I). 

Hinh I. Vi tri ranh gi6i clja chinh tinh Tnl. Vmh 

Tr3 Vinh l<l m(.lt tinh mil a d6 nu&c dUng cho 
sinh ho~t. cae khu e6ng nghi~p, cae nha may san 
xuat deu dUQ'C khai thftc tir nu&c ng~m. Chinh vi v~y, 
vi~c danh gift ~lre dQ xfun nhij_p m<)n vao tang chUa 
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ntr6c ngfun pleistocene gifra-tren (qP 2 - 3 ) 1<1 vffil d~ 

cftp bach hi~n nay. NO trg gillp cic nha qmin Iy trong 
c6ng tac pharr ph6i va dp phep khai thilc nu6c dtn'ri 
dftt mQt each hw IY va hi~u qua. 

2. PHUIRIIG PILiP NCHiiN Ctiu 

Trong truOng hQP vUng nu&c ngfun & tr~g thill 
tv nhien khOng chuy~n d()ng hojj.c chuyen d¢ng rftt 
be nhu tinh TriL Vinh va c6 mjj.t ben tlep xtlc v(ri s6ng 

hay ba bien, se hinh thimh m~t ph<in each gifra nu&c 
mi;ln va nu&c ngQt. Chinh vi v~y, neu khai th:ic ngu6n 
nu&c ngQt qua mt'rc thi vimg mr&c ngQt h~ thap, gay 
gifun <ip, mjj.t phdn each se djch chuyen din ve vi tri 
barn hUt, lam cho vU.ng dv trfr ntr&c ngot gifun thieu, 
mi;i.t dilt bi hin [ 6]. Cho nen, vi~c xac dtnh vi tri mjj.t 
phan deb theo th&i gian do born htit nu&c ngQt c6 
the duqc tht,re hi¢n Mng m6 hinh toan [1, 8, 9]. 

2.1. He phuong trinh vi phAn oo ban t6ng quat 
mO tl tm~t phfm each 

H~ phuong trinh chU d~o m6 t:a mjj.t phfm deb 
gifra mr6c mjj.n va nu&c ngQt cho mr&c ngftm vimg 
ven bien, hai chieu ngang 2DH (x,y) c6 ap [1,8,9] 
(hinh 1) nhu sao: 

HJ. 

·V.(aTVO +V.(aT,Vh) =l1+l,+q",+q", (1) 

Silh/<lt-V.(aT,)Vh+V.(aT, VO =-1,-q", (2) 

Viri f =$,/a; T = K(H1 - HJ; T,= T(H1 • h)/(H,-

(] day T 13 h~ s6 d&n truy~n ella clng tham; d6i 
v6i clng tham kh6ng d8.ng hu&ng tacO T;,.(I'x, Ty); 

trong d6 T", Ty Ia h~ s6 dan truyen theo phuong x, y 
tuongtmg. 

Tir phuong trinh (1) va (2) & tren da thiet l~p 
rieng Ie cho dOng chiiy xam nh;;tp m~ hai chieu 

ngang c6 flp, viet l<oti h~ phuong trinh 2DH tren & 
d;;mg t6ng quat nhu sao: 

[ !l"'· :H( "'·~lH ~( "'· :H( "'·~ ll=··+' .• ,., <3) 

~H~l"'·~H( "'· :JH~l"'·~Hl"'·~ll=-h <4) 

Oday: f = (1- ~)hf + ~q,r ;a= P.- Pr 

a p, 

T, =K, [H, +(1-~)hr -~HJ; T
1 

= Kr [H, +(1-~)h, -~H2 ) 

T =T X (H,-h) T =T x (H,-h) 
" ' [H 1 +(I j3)h 1 j3H,J' '' y [H1 +(I j3)h, j3H,J 

va d6i v&i tnrong hqp c6 cip thi ~ = 1; kh6ng ap thi ~ 
=0. 

Trong d6: Pr : Ia m~t dQ ella mr&c nh~t; p,: hl 

m;;it dQ ella mr&c m~; S0: hi dQ trfr ntr&c; t: Ia th&i 
gian; h1 : la chieu cao ml)'c ntr&c ngfun so v&i mc)t 

chuan; ~Pr : la cQt mr&c thlly lt!C ella vllng nu&c nh~1.t; 

q~, q~: la cac di~m nguOn ho~c diem tv trong vllng 

ntr&c nh;;1.t va mr&c mc)n; 11, Is la lUQ'Ilg cung dp ntr&c 

nh~t, ntr&c mi,l.n trong clng thc1m mr&c; K,., Ky: Ia h~ 
s6 tbam theo phuong x, y (hinh 2). 

•• • ! j ' j j 

Hlnh 2. Chi ti~t tAng thiUn nu0c viri nu0c ngfun nh~t 
va n$1 cila tAng oo ap (tM hi~n b6i tm~t altA-A. nfun 

trong tm~t phAng oxz !hAng gOc v6i tm~t phang oxy 
cho /7 hinh 1) 

H~ phtrong trinh (3). (4) Ia ho phuang trinh vi 
phan d~o ham rieng phi tuyen, vi~c gifu tim nghi~m 
chinh X<ic kh6ng the tht,rC hi~n duqc Mng phuong 
philp gifu tich; do d6 dn phiH gifu theo phuang ph3p 
s6. 

2.2. Phuong philp giiti s6 

Cac h~ phuong trinh tren dliQ'C giili gfm dUng 
bang each si'r dt;tng phuong ph3p phan tir hfru h;;m 
(PTHH) Galerkin v&i phfm tir tam giac va giii slr ding 
~ mOi phfut tir cac gia n; ella h~ s6 thc1m qua hoc)c 
h~ s6 tha:m theo cftc phucmg X, Z hoc)c X, y hl kb6ng 
thay d6i, ta c6 phuang trinh thiet l~p cho mQt phfut tir 
bat ki nhu sau: 

t,,,N~clL(M)mdA =0 (S) 

Trong d6: N/el v6i i= 1,2,3 Ia ham dc;mg ella ph&n 

tir tam gi<ic (0 day chc;m b;;ic nba:t); L(M)m, v&i m=1,2 
la cac phuong trinh vi phan (3) ho~c (4) thiet l~p cho 
ph~n tir Mt ki. A (e) la dien tich ph&n tir. 

Gift bi h duqc Jffip xi theo c6ng thlic: 

" hl•l = 'V Nl•l xh (6) .:..- . ' 

Trong dO: h <el Ia gici tJi g<ln dUng ella chieu sau 

m~t phful cich ~ mQt diem trong ph&n tir; n Ia s6 nUt 
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ella phan tir; h; ta chi~u sau m~t phan cich 4J.i cac nUt 
ella phfm tlr. 

Sau khi thl,l'c hi~n c<ic phep bien dOi toim hqc, ta 
nh$n duqc he phuong tr:inh tuyen tinh sau: 

(8) 1:;'x A, 

; -[''']·1~,11"') 
I~;'xA q., h. 

Viri: [K,), f [ K:·• JIK,) = f [ K''']:[c) = f [ c'''] 
e=l •=1 o=l 

[q, +q,.)" L[ q::• +q::•J:Ig,.)= L[ q::']:IR,]= L[ •:••](i = l,a) 
c=J c=l o=l 

aT''' [ b: b,b, b,b,l aT'" [ ,: '·:• '•'•] 
[K~'']= 4~ b1b, b: b,b, + 

4
: c,c, c, cjc, 

b,b, b,b, hi c,c, c,c, ci 

[c(o']=S~''x~ o I 0 rong o: o a 
[

1 0 0]T d' S''
11' 

0 0 1 

d<) trfr 

nu&c ella philli tit tam gi<ic; a;, b;, C; Ia de h~ sO ella 

bam d(lllg N, [1, 8, 9]. 

2.3. So d6 tinh d~ ki~111 tra chuong trinh 

Chqn vling tinh to<in hinh chlr nh~t (1500 m x 
600 m) nfun ngang dOi xUng qua trv.c ox (1500 m); cO 
qmh oytrimgv&i biYbien rQng 600 m [8, 9]. 

' "< .. " " " " •• ' " " " " .. .. lOS 112 

[: "' 
" " 

., ' " ' " ' " • " " '" " ' M ., ., .. .. • 0 ' " " • ' '" 
@· '" " .. " ' 52 J" " " • " " ' • 

"' " • .. " • " " '" .. ' " " " " ' .. 
"' '" • " . £' ~~ f:' 

.. ' " 0 IJ,~ "' ' "' "' 
, {4) (<) '" ( ) (0) "' (10 "l (11 l" (14 I" . 

;~ ... . '~ 

ffinh 3. Mi~n tinh toan viri cac philo tir tir giAc 
kho<lng clch cac ntit 100m 

Mien tinh to<in dU'Q'C chia thanh 90 ph3n ti'r tU 
giitc (ap d1,mg theo each tinh trong [1] mOi phful ttr tir 
gi<ic bao g6m 4 phful ti'r tam gi<ic), c6 112 mit, bu&c 

luiri ( L'>x = L'> y) = (lOOm = I OOm) viri cac bien nhu 

hinh 3 va chQn g6c t<;m dQ z=O trU.ng v6i mvc mr&c 
bien. H~ s6 tMm trung binh ~b=8,5 m/ngl'Ly, chieu 
day clng thtlm mr&c B=30 m, de) t:rfr mr&c 5=0,6. 

2.4. Di~u ki~ hi&> va <li~u ki~n ban dAu 

T;;U thOi. diem ban d3u t=O, chiE:u cao illlJC mr&c 

ngfun ( <Pr) va chiE:u sau (h) ctla m~t ph<ln c.ich t{li 

c<ic diem mit n~m dQc theo phuong ox dtrQ'C x:ic dinh 
sa bQ theo c6ng thtrc giill tich g3n dting Ghyben
Herzberg (sau d6 tinh l~i theo phuong ph<ip ITHH 
v6i diE:u ~en On djnh), ta c6: 

Bim~ 1. Giiltrj c~t nuilc nh A ( ) ~tva d~ sau mAt ohan each ban d u m 
X 0 100 200 300 

(<!>,) 0 0,59 0,84 1,03 

h '"" 0 -33,76 ·40,0 -40,0 

X 900 1000 1100 1200 

(<PrJ 1,78 1,88 1,97 2,06 

h"''" -40,0 -40,0 -40,0 -40,0 

BiE:u kien bi~n: hru hrgng qua cac bien AB: ~1=0 
va bien CD d6i xlmg: q,2=0; bien cho cQt nu6'c bien 
AC: h~lO m; v6i bien BD ham fkh6ng thay dOi theo 

phuong l:n).c oy, c6 nghia BD: ~ = 0 . 
dy 

2.5. Ki!t qua tinh toim 
Chuong trinh tinh xl'l.c d!nh duqc gi8 1Ji ella 

chi~u sau m<}t phan each b;ti cac di~m mit theo th&i 
gian. T<:J.i cac m<}t phcing thcing dUng thcing g6c v6i bc.':r 
bi~n di ngang qua cac gieng khai thac Ql, Q2 c6 cac 
gi<i. trj duqc th~ hi~n a hinh 4 va 5. 

400 500 600 700 800 

1,19 1,32 1,45 1,57 1,68 

-40,0 -40,0 -40,0 -40,0 -40,0 

1300 1400 1500 

2,14 2,22 2,3 

-40,0 -40,0 -40,0 

"' 
_,__; __ :.: .• :.: __ ;_~ . __ ,_, __ ,_l__:_.-: 

Hiiih 4. v~ tri va chi~u sau m4t phan clch theo thOi 
gian @ m;~t cit qua gitng Q 1 
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Hinh 5. Vj tri va chi~ sau m~t phAn eAch theo thO! 
gian l;li ~t clt qua gi6lg Q2 

Qua s6 li~u tren cho th~y l<ti thO! di~m ban diu 
(teO) rnlli chAn n~m m~n 4ti vi tri eAch ba bi~n 160m, 
eAch gi~ng khai thac 840 m. sau mQt thOi gian khai 
thflc t .. Jo.OOO ng3y.,.27,39 m'\m thi cMn n~m m~ se 
djch chuy~n Mn vi tri each bCr bi~n 525 m, each 
gi~ng khai thflc mOt do<;~.n 475 m. 

2.6. Ki~ 1m kit qua tinh loAn va nh4n xet 

Qua kit qua tinh toan theo phtrong phap phi\n lir 
h!iu h(lfl (PTIUO IJ dAy dli(JC so vi>! cac c6ng thirc 
thuOng dUng bien nay nhu cOng thUc Thesis, c6ng 
Unic ch6ng ch:lt ta c6 ke:t qua ella vi tri n~m m~ 
theo lirng phtrong phap dli(JC th~ hi~ IJ bang 2. 

Bang 2. Kit qua tinh loAn vi tri chAn n~ ~ theo 
cac tPhap 

COng Phtrong 
COng 

X thirc phap 
thirc 

ch6ng 
Thesis ITHH 

cMt 
Khoing each tir 
bl> bi~n d~n vi tri 

516,3 525.0 534.4 
chfut n~m m~ xa 
nh~t (m) 

Cac k~t qua tr~n cho thAy s~ ch~nh l~h gifra cac 
phtrong phap tinh Ia khOng dang k~. Tinh theo 
phuong phap PTHH ch~nh le<:h so v6i tinh theo cOng 
thtic Theis h\ 0,087% va so vlri cOng thtic ch6ng ch:lt 
Ia 0,094%. D~c bi~l Ia k~t qua tinh loan cua phtrong 
ph3p PTIIH cho gi3 tJi trung binh, cao hon cOng thtlc 
Thesis va thAp bon cOng thirc ch6ng chA~ nh~ v;ly Ia 
tuong d6i hqp ly. M~t khac, 101 giai theo phtrong 
phap PTHH th~ hi~n dli(JC hinh d(lflg, vi tri ctia m~t 
phi1n clch theo timg thOi di4!m tinh tofln v6i clu 410 
dja ch:l:t Mt ki Ung v6i hru luqng khai thc'l.c mr6c ngQt 
khfl.c nhau, hinh d~g bien phUc 4lp, cO nhii:u vt tri 
born hUt va thAm khOng dAng h®ng, hili loan c6 th~ 
phirc I<IP Mt k)l, n~ Tilt uen sir dvng. Tit nMng ket 

quit tinh toan v3 nh~ xet tr(!n, chUng ta th&y ring 
m6 hinh r&t phil hQP v&i thl!C t~. tir d6 Jam ca siJ 
vilng ch~c M cho mO hinh nay c6 the danh gia xilm 
nh~p m~ vao tAng chtia mr6c ngAm lJ vUng ven bi~n. 

a. 1iriH roAN xAM rtW' MM vAo rANG CHill MJOc MlAM 
PI.BSTOCBII GllA-Tli!N I qp,_, J ir fflH T1IA 1/Nl 

3.1. D~c <li~ dia chat th.Y van 

0 tinh Tra Vinh c6 7 tAng chUa mr6c holocen, 
pleistocene tren, pleistocene gifra-tr(!n, pleistocen 
dutri, pliocene gili'a, pliocene dutri va miocene ~n. 
Xen ke gili'a cac tang chUa mr6c 10 h6ng n6i trl!n Ia 
clc th<inh ~o chUa mr6c kern c6 tu6i dia chi'it h.rong 
Ung: holocen, pleistocen tr~n. pleistocen gilta-tr(!n, 
pleistocen dutri, pliocen gili'a, pliocen dutri, miocen 
tr(!n. Hinh 6, 7 va 8 minh boa clc tAng chUa nu6c n6i 
tr~n theo chi~u thing dirng. MO tA ngi\n gQn tAng 
chUa nu6c dU'QC nl!u trong cac hinh 6, 7, 8 dutri day. 

Hinh 6. BAn d6 diac:Mtthuyvan tinhTnl Vmh 121 

;·-.·-=:::--::-.::;~=~~ .. -~ ..1'~. - -=--r -. ~ . . .. ------- --- ~ ----·- ,...,..-.,-:,___ ------ -.- -~~ -..------:__.. = ----~-- __::~---:-: 

-- - --~. -----
--- -=-"=,. 
Hinh 7. M&tcltdiachAtthuyvAn tuy~ 1-1 121 

_.-::-.;.c..~ : 
~ ... _ .. •. -~-·---

~~-t ~ Npnst:200000 '"~ ~ ... 

O(mB12000 ~ -~ : .. ___-:: 

·-
----
--

Hinh 8. ~t clt dia chAt thtiy van tuy~ 11-11 121 

N6NG NGHI~P VA PHATTRIEN N6NGTH6N- KY 2- THANGS/2017 61 



KHOA HQC CONG NGH~ 

T'ang chUa mr&c pleistocene gitra-tren (qp 2_3 ) 

c6 chieu sau t6i m<ii thay dOi tir 69,0 m d~n 140,0 m, 
trung binh 106,60 m; chieu sau t6i day thay ddi tir 
118,0 d~n 201,5 m, trungbinh 154,9 m; chieu d<ly nh6 
nhit Ia 10,30 m, l6n nhfh Ia 73,50 m, trung binh 44,41 
m. H~ sO thaln trung binh 35,85 m/ng:ly. Hf s6 nhil. 
nu&c tn;mg Ivc trung binh ()l) Ia 0,19 va h~ s6 nha 
nu&c dart h6i trung binh ()l*) hl 0,0032. Thinh ph3n 
d<lt da trong tang nay chU yeu 13. cat nhieu ca h3t, cat 
bc)t 13.n s<.m sOL 

3.2. Scr d6 tinh toitn 

Mien tinh toan dU'Q'C m6 hinh h6a Ia mQt hinh tU 
gilic mim ngang c6 qmh trimg v&i b& bi€n (OY) rQng 
33.000 m, chieu d<li thang g6c v6i ba bU~n (OX) did 
63.000 m doc theo sOng Hi{tu. Dl!<l vao chieu d<li b& 
bi€n va vt tri cac gieng born mien tinh toan dtre,YC chia 
thimh c8.c ph&n ti'r ttr gi<ic va chon g6c toa dQ z=O 
trimg v6i llil!C mr&c bi€n trung binh. So d6 tinh dugc 
chia thanh 2.176 nUt, 2.079 ph3n tlr tlr giac va btr&c 
lu6i. ,1.x=,1.y=1.000 m (hinh 9). Khu V1!C nghien ct'ru 
dtrQ'C b6 tri 89 gi~ng v6i tOng hru h.rqng khai thac Ia 
29.987 m3/ng3y va clog khai thac chU y~u "4iP trung a 
clog chUa nu&c pleistocen giiia- tren (qp2-3). 

.:m 

• • 
..... 

··.:. 

Hinh 9. Scr d6 tinh, b6 tri gi~ng khai tMc khu V1,lC 

nghit:nctlu 

3.3. Di~u kien bi~n va eMu kien ban ddu 

- Difu ki~n bien: bien AB: qn1=0; bien CD qn2=0; 
ar 

bien AC: h~ 107 m; bien BD: - = 0 . 
ily 

- meu ki~n ban d3u: difu ki~n ban d3u cho m.)t 
phan cich giiia ntr&c m~ va ng9t dove gi<l d!nh 13. 
khi ily chua c6 khai thac nu&c ngQt; cho tn.r6c chieu 
cao cQt ap ( <jlf) va chieu sau (h) ella m<}t phan c<i:ch 

d6i v6i. clog chlra ntr&c 10 hOng trfun tich pleistocen 
giiia-tren (qpd 4li cac di~m mit nAm tren mi;it dt 
theo phuong thfulg dlmg (hinh 9, theo de m¥ cit 1-1, 
II-II va !II-III). 

3.4. Ki!t qua v:l thAo lu!JI 

Thu~t toan va chuong trinh tinh m6 hinh 
dUQ'C thi~t l~p theo phtro11g phap PTHH a dcmg y~u 
Galerkin d~ di! bao v! tri, hinh dcmg m~t phan each 
giiia ntr&c nh<:1t va nu&c m;Jn theo thOi gian ella tang 
chUa nu&c pleistocen giiia-tren. SQ" thay dOi v! tri mi:j.t 
phan each theo thOi gian t,li v! tri cac gi~ng khai thac 
ella tAng chUa mr&c dl!Q'C th~ hi~n trong c<ic hinh 10, 
11, 12. 13, 14 dum day. 

,. 
·L~ .,. 
,. 
·"' 

~-1» 
~-1;! 
t .... 

·"' 
" '" ,. ,.., 
·!~~~~=~ ··~L...__ 

...... ..., .. ,..,...., ... ,.,..,..., _,_,,...,. _,..,..,~., .... ,..,..,~" -"''""'.P• -•""""'"" 

Hinh 10. Vj tri va chi~u situ m~t phJln ci!ch fueo fu6i 
gian dQc theo sOng H$u 

. .. , 

I '" '" '" '" ... 
·" 

Hinh 11. Vi tri va chi~u situ rmit phlln ci!ch fueo fulri 
gian dQC fueo rm~t cit I-I 

" ·"' 

.,, ,. 
,. L_!.~~~.:::o"'i;::::O:::~~~~~~:":':<::! '' 
'' ......,..., .. ,.,,,., ""*"~'""""'" -.->oooo.,., _,.,,oo..., +•·-~~ .....,..,ooooo.,., __,.,,.,""' 

Hinh 12. Vi tri va chi~u situ m~t phlln ci!ch fueo fulri 
gian dQc fueo rmit cit II-II 
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:-- . - ;;:;;..;.;.;;:.~;..,; ----------· -j 
, llfi.#III'/.N'lllf/llllllll.f!-!lll,l.!/.ff: ,. ,. 

-II' ,. 
-·~ 

''",_}-' ~~~=d -1~' _,, 
-·~ ......... ,...., ~·'"'• _,_,,..,. _,_.., _,.,.., ... _,_..., _,,_,... 

llinh 13. Vi tri Vll chii!u sAu ~~ philn each theo thai 
gian dQc theo m~t clt III-III 

r ---------- ---"; ... ;"'·;_· ... , ... * ~ f',l J 
, ,# .f ff N #-#.I ,I,N', .~" . . .f, ,t,.f' ~,- '.:!,* .1/., , '/ / ./,/ . .f,.f .f,, 

I : ~~---··--··~-~-··ll _,., 
,. 
_,., 
-1~ i 
'"'1 

'·'"' 

'i: ;I 
·'-" _,, 
,. 

I _,., 
I .,~ 

i _, - ---------------------~-
I -"~0 .... ,...., ~• '"'""' _, '""'""' _,.,.,..., .,.._,.,..,,.., _,.,_.., _,_,,..,..., 

llinh 14. Vi tri Vll chitu sAu m~t philn eAch theo thai 
gian dQc theo song C6 Chien 

Biln.o< 3. Gii tri dich chuy~n ranh ~ so v6i vi tri cila chan nem ~ theo thai Jtian 

M~t cfit 
Khoiing each tUb& bien den vt tri nem mi.Jn xa nhfit (m) 

t=O ngay 1=10000 ngav 1=50000 ngilV t"' 150000 ng3.y 

Doc theo sOng H<;lu 2.019 
I~! 2.019 

IW 2.019 
III~III 2.019 

Doc theo s6ng C6 Chien 2.019 

Nhf}n xet ket qu<i tinh tot:in: Tit ket qua tinh to an 
tren th<ly r<lng tlly vao vj tri, th(ri gian rna gii trj_ chan 
nem m~ dich chuyen khilc nhau rna cllng mQt hru 
!uqng khai thac (hinh 10, 11, 12, 13, 14). Chang hen, 
vao thm diem ban d<iu thi chan nem mi.ffi & vj trf each 
bien Ia 2.019 m nhtmg sau thm gian khai th:ic 
t=10.000 ng<ly thi chan nem m~n djch chuyen vao d<'it 
li~n mQt do;;tn Ia 14.000 m t<;ti m~t dt dQc theo s6ng 
Hi).u, 8.000 m t;;ti mjj.t d.t 1-1, 10.000 m t<;ti m~t eM II-II, 
7.000 m t;;ti mjj.t d.t III-III va 12.000 m t;;ti m~t cit doc 
thea sOng C6 Chien. Nguqc l~i thi & th<:ri diem 
t=50.000 ngay thi st,r djch chuyen ranh mjj.n tir bien 
vao d<'it lien Ia 18.000 m cho cac mjj.t ciit. Nhung iJ 
mjj.t cit 1-1 thi chi djch chuyen 15.000 m. Bjj.c bi~t Ia 
vao thm diem t=150.000 ngay (,136,9 nam) lm.g v6i 
h.ru lll'I)'Ilg kbai thac nhat djnh thi t<;ti m~t c<it II-II va 
III-III Ia sv d!ch chuyen ranh m~ 16n nhat so v6i cic 
vt tri kh:ic trong khu vvc nghien clru Ia 24.000 m n6 
16n bon t:;,li vt tri mjj.t cit 1-1 Ia 2.000 m, 16n han t<;ti mjj.t 
c<it doc theo sOng H~u 18. 3.000 m va 16n han t<;ti rru;tt 
cAt doc theo s6ng CO Chien Ill 1.000 m. Ket qua tinh 
to:in nay cilng cho th&y iJ th(ri diE!m ban d<iu thi Sl,f di 
chuyE!n ranh m~ di r<'it nhanh, djch chuyE!n khmlng 
7.0()().;..14.000 m & th(ri diem 1=10.000 ngay, nhung sau 
d6 chi djch chuyen them khoi'mg 4.000-:-11.000 m & 
thOi diem t=50.000 ngay va djch chuyen khoi'mg 
3.000-:-7.000 m lm.g v6i t=150.000 ngay (bing 3). f)i~u 
nay ciing phll hQP v6i tht,rc te ci'mg vao sau trong d<'it 

14.000 18.000 21.000 
8.000 15.000 22.000 
10.000 18.000 24.000 
7.000 18.000 24.000 
12.000 18.000 23.000 

lien thi st,r di chuyen ranh mi.ffi ci'mg it bon so v6i st,r 
di chuyE!n ranh ~n & g<ln bien. 

4. Ktr WAN 

M6 hinh toim xam nh~p m~n vao timg nu&c 
ng3m duqc thiet li).p de tinh toan cho vllng ven bien, 
thu<}t to:in va chuang trinh tinh da tinh to:in cho tltng 
chUa nm'.rc c6 ap khu vt,rc tinh Tra Vinh, ket qua tinh 
toan c1,1 the 18.: 

- xac djnh duqc chieu sau va hinh d~ng ranh gi6i 
mi.ffi dich chuyen vao trong dat li€n tir bien theo th<:ri 
gian, tity vao vi tri mjj.t d.t xem xet kh:ic nhau trong 
khu V1J'C tinh toc'm. 

- Btmh gia duqc mUc dQ xfun nh<}p m~n vao tltng 
chUa mr6c pleistocen gifra-tren {qp2~1) theo thm gian 
(mg v6i luu luqng khai thac nhflt d¢h. Tren ca s& 

nay, m6 hinh c6 the dv b:io drn;rc kha nang xam nh<}p 
m~n vio tltng chUa mr&c theo th&i gian lm.g v6i luu 
IU'I)'Ilg khai thlic kh.ic nhau. 

- Thu<}t to.in va chuang trinh tinh c6 the tinh 
to.in cho tilt d. cac tltng chUa mr&c c6 .ip cfing nhu 
kh6ng .ip, lm.g v6i nhi~u khu vt,rc kh.ic nhau & vt"tng 
ven bien. 

- Ket qua tinh to:in niy c6 Y nghia d6i v6i vi~c 
qui ho~ch, b6 tri clic gieng bmn, dlJ" b:io Sl! x;im nhi).p 
mi;\n de cic nha qui'm li c6 ke ho~ch khai th:ic nu&c 
ngfun cho nhu cau ph.it men kinh te-xa hQi trong 
ttrong lai nhfim diim biio ph.it men b~n vfmg cho tinh 
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Tra Vinh cO.ng nhu de vllng ven bi~n kh<lc trong 
nu&c cuni nhu tren the gi6i. -
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EVAUJATING THE SAL1WA1ER INrRUSION TO AQUIFER UPPER-MIDDlE PlEISTOCENE (QP2-3) IN 
COASTAL AREA OFTRA VTNH PROVINCE DUE TO GROUNDWA1EREXPLOITATION 
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Huynh Van Hiep, Nguyen The Hung, Pham Van Long 

Summary 

Today, one of the most serious problems inTra Vinh as other coastal provinces in Mekong delta is the 
exploitaj::ion of groundwater for different purposes. In many cases, the aquifers are pumped or withdraw 
with greater discharge to its natural ability, thus causing seawater is drawn into the system [4]. In this 
paper, the authors evaluate the saltwater intrusion into aquifer upper-middle pleistocene in Tra Vinh 
province area due to groundwater extraction. Calculating area with 2,176 nodes, 2,079 elements and step 
grid !J.x=t'1y =1,000 m. The program is set up to determine the interface between freshwater and saltwater 
which move from the sea into the mainland of upper-middle pleistocene aquifer. Calculation result show 
that when pumping with outflow Q=29,987 m3/day with initial point toe interface in position is 2,019 m from 
the sea, but after a time exploitation t = 150.000 days the interface deep shift in the mainland about 
21,000+24,000 m. This calculation result help managers and mining units know the salty line development 
over time for plan reasonable exploitation. 

Keywords: Saltwater intrusion, upper-middle pleistocene aquifer, interface depth, coas~ Tra Vinh. 
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