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 NGHIEN CUU UNG DUNG DPAP NGAM NHAM LUU TRU VA CHONG
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Nguyén Bich Thio

Truomg Dai hoe Mo - Dia chat

Tém tit: Trén dia ban Nam Trung By, cde tram tich dé ni khéng phén chia chi véu phin bé doe theo
edc long song suol, co tharh phan cini véu li it hat the, cugi tang, ..., ¢6 do dic tuvmg doi lom. Trén mdt
cat ngang cua cde Song sudl, ede thanh tao nav theeomg doe gici han bai cde déi dat dda tham meoc Ve,
Vi viv mde dici dat co xu huomg thee do doc thuy lhee ctia cde tram tich nay thodt ra song sudi, lam ton
theit mot hegmg lom mede ngot cria ting chika niece dan ::i'cl"ln thieu nic ngot phyc sinh hogt va san xudar vé
it kho. Ddp ngdm la dang cong trinh cdit ngang qua tang chra mede ngdn khang cho dong ngam thodt
Ve ha e fam ddng myc mede ngam trucc ddp va nham giit maie trong cde tang chira mee. Két qua
phdan tich cdac can triie dia chat thin vin dc tring cua cae thanh tgo d¢é nr khu viee Nam Trung Bg cho
thay ddp ngam la dang cong trinh phi hop dé heu giit va chong thét thodt mede ddi dér trong thanh tao
nay. Sir dung ma dong chay Visual Modflow dé mé phong kha néng lew gitt mece cho mét ha viee tai xa
Xuan Pliromg — thi xa Song Caw- tinnh Phii Yén cho thay ddp ngam cd thé heu gie dwpe khoang
1.035.254.07 mjfmi{n ddé phuc vu sinh hoat vi san xuct cho nguedi din trong vimg.

Tir khéa: Ddp ngam; heu gise mecre dieci dat; trdm tich dé e khang phan chia, Nam Trung B,

Summary: fn the South Central Region, the undifferentiated quaternary sediment is mainly distributed
along rivers and streams, consisting mainly of coarse sand, pebbles, ..., with a relatively steep slope. On
the cross-section of these rivers and streams, these formations are ofien underlined hv poorly permeable
rock layers. Therefore, groundwater tends 1o flow downstream through these sediments into the rivers,
resulting in a significant loss of freshwater from the aguifer, leading 1o water scarcity for domestic and
agricultural purposes during the dry season.

Subswrface dams are structures that cut across the agquifer fo prevent the groundwater flow from
draining downstream, This aims to raise the groundwater level and retain water within the aquifer
lavers. Analysis of the hydrogeological characteristics in the South Central region indicates that
subsurface dams are switable structures to retain water in and prevent water loss from the
undifferentiated quaternary formation in the region.

Using Visual Modflow to simulate the water storage capacity for a specific area in Xuan Phuong
commune, Phu Yen province showed that a subsurface dam can retain approximately 1,035,254.07
nr’ per vear for local water supply.

Keywords: Underground dams, groundwater retaining,  undifferentiated quaternary sediment,
South Central Region.

1. DAT VAN DE thodt vé ha lwu nhim ding dong chiy niréc
ngam ty nhién va, gilt nudc trong cic ting
chira murée trude dap, ngoai ra dap ngam con
c6 thé ngan man trir ngot, dé cung cép cho cde
nhu cau diing nuée. Bép ngam dugc coi 1a mit

Pip ngam la dang cong trinh cit ngang qua
thng chira nuéce ngin khéng cho dong ngam

N i: 27/11/2023 s - - : 5 kha
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nguon mréec mit khan hiém, ving khd han.
Tuy khong dugc coi la mgt giai phap ph{f) bién
trong quan Iy tai nguyén nwoc, nhung dap trir
nude ngam duge danh gia la mot bién phap co
tac dung cao trong viéc giai quvct thicu hut
nguon nuwde khi nhitng bién phap trit nude
thong thuong khong phu hop hodc khong ap
dung duge. Thay vi sir dyng cac bign phap triv
nm"rc thong thuomg, viée su dung dap trir nude
ngam dé tich trir nudc o thé tranh dugc nhing
bt lgi nhr boc hoi mét née cao, nguy co vé
6 nhiém moi trudmg, nhiém mén.

Viing ven bién Nam Trung By (NTB) bao gom
cac tinh, thanh pho Pa Ning, Quiang Nam,
Quang Ngdi, Binh Dinh, Pha Yén, Khanh Hoa,
Ninh Thuan Binh Thuan {hmh 1), w:sl di¢n
tich xdp xi 39.118744 km® va din sd vao
khodng 8.341.392 nguai.

Cac song subi trong ving NTB thuong ngin,
mat nguon tir cde diy nii phia Tay (sdng dai,
via) hodc trong ndi1 ving (song, sudi ngén}.
doc va hep @ thugng hru, thoai va ndng rong o
dong bing ra dén bién. Mat d¢ kha day, chia
it dong hﬁng kha manh. Do diéu kién khi hau
shiét di gié mila, mua tap trung vao 2 dén 3

Trén dia ban Nam Trung B cac tram tich dé
s khong phan chia chi véu phén bd doc theo
sic long séng sudi, co thanh phan chi yéu la
cit hat thd, cudi tang, .., o6 do dbc twong ddi

[ KHOAHGC
thing trong mia mua chiém 70-80% lrong
mua ca nam, mua it vao mua kho. Cac song
NTB co I lém, tap trung nhanh, thuomg gay
ng ngdp ning né kéo dai trong mba mua &
dong bang. Nhung, vé mua khd, lwu lwong
song rit nho, rit nhiéu séng sudi khong co
dong chay, kho can.

-Fak :

i ol

(b)
Hinh 2: Long suoi vé mita khé. a) — Suéi Can An Hiép, Tuy An , Phii Yén;
b) — Suoi An Hoi, Hoai Son, Hoai Nhow, Binh inh)

Ién. Trén mat cat ngang cua cée sdng sudi, cic
thanh tao nay thudng dwge gion han boi cac
ddi dat da tham nude yéu phia dudi (hinh 3).
Vi vay nude dudi dit co xu hudng theo do doc
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thiy lyc ctia cic trim tich nay thodt ra song
suol, lam ton that mét hrgng lém nwde ngot cua
tang chira nuée din dén thiéu nuée ngot phyc
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(a)

sinh hoat va san xuit cimg shw hién tugng
hoang mac hoa.

Lop 1a-Cud, s, ting ngudn goc bdi 1 tich GapQ). bé 56 16n, mix 49
chita nuie 168 Laplb - st pha ngudn gic béi tich (3Q) bé b thim be;
Lép 2- Set phalin $3m minh ngudn goc subm tin tich (84Q), hé %
thim nhé; Lap 3 - D3 goc | gramite, bazan, cit bt kit )

(b)

Hinh 3: Mgt cdr dia chat thiy van dac trumg cua cac thanh tao dé e khéng phan chia,
ki viec Nam Trung B. a) — Doc léng suoi; b) Ngang Long suoi

Tir cau trisc dia chit thay vin néu trén cho thiy
co thé sir dung ddp ngam dé hru giit va giam
thiéu luong nude dudi dt thit thoat ra bién,
song va cac dam pha mit khac ddp ngim ciing
c6 thé ngin khdng cho dong ngim xim nhap
min vao téng chira nude.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CU'U

Hansson va Nilsson, 1986 [1] dd chia dap
ngdm thanh 2 loai dip chinh 1 dap ngim va
dap trir cit. Ddp ngam la loai dap duoc xdy
dyng dudi mat dét dé ngan dong chay ciia ting
chira nuée ty nhién vé phia ha luu. Dap trir cét
la loai dip duge xdy dung trén mit dat nhim
luu gidr cae trdm tich hat thd, mrée duge trit lai
trong 16 réng cua cc trdm tich ndy tao nén
ting chira nuée mai, tiy theo lwong trim tich
clia dong mit co thé mang dén ma chiéu cao
cua dip dugc bo sung hing ndm dé ning cao
dung tich ctia tang chira.

Theo Nilsson (1988) [2], tai chiu Au dip
ngim duge xiy dung & cic quéc gia Dir,
Phép, Hy Lap va Y vai nhiém vu chi yéu dé
ning cao muyc nudc ngam cho céc tf?lng chira
nude. Dip ngim co chirc nang chi yéu bao vé
chéng lai sy xdm nhap cia nude bién vio nirde

ngot cla ting chira nuée da duge dé xuit &
Nam Tu va Hy Lap. Tai chiu chau Phi dép
ngam c6 quy md lon duge xiy dung tai Maroc,
Algeria va Tanzania voi muc dich lru trir murde
dé cung cdp nude phuc vu sinh hoat va san
xuat, dap trit cat duge xdy dung & ving
Machakos, Kenya. O Nam My, Brazil ld mot
quoc gia sir dung sb lwong kha Iém cdc ddp
nudc ngam vai mue dich luu giltr nuoe, Tai
Bic My, dap ngam c6 lich sir xdy dyng tir liu
vai myc dich luu gilr nude trong cée ving sa
mac kho cin & cac ving phia Tiy-Nam Hoa
Ky va mién bic Mexico. Tai chiu A, cac dip
ngim dugc phd bién kha rong rdi & An Do,
Nhit Ban va Thai Lan.

Tai Viét Nam, ddp ngim da dugc xdy dung dé
liru trit va cap nude sinh hoat cho 154 hd dén
tai xd Ndgm Cha — huyén Sin Hé tinh Lai Chau
(Nguyén Québc Diing, 2013 [3] ). cép mude
sinh hoat cho 2 truémg tiéu hoc va 50 ho din
tai xa Ndm Lich — Huyén Mudmg Ang — tinh
Dién Bién (Nguyén Huy Vuong, 2022 [4]).
Trén co s¢ phan tich cdu tric dia chét thiy vin
ddc trimg cua cac thanh tao dé tir khong phan
chia trén dia bian Nam Trung B, nghién ciru
nay dé xudt phuong phap tinh toan thiét ké dap
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ngdm va sir dung mé hinh s6 Visual Modflow
dé mo phong kha niang lwu gilr nuée cho mot
cong trinh cy thé tai xd Xudn Phuong — thj xa
Song Cau- tinh Phii Yén. Céc thong s dja chit
thuy viin cua cac t'ﬁng chira nuéc duge xac
dinh bing cong tac hit mréc thi nghiém tai cac
16 khoan dia chat thiy van. Ngoai ra, cdc tai
liéu khac nhu khi tugng, thuy vin, hién trang
khai thac nudc dudi dat cac cong trinh cé duge
qua cong tac diéu tra, thu thip.

| KHOAHQC

3.1. So db cing nghé ciia giai phap

aj Két cau cua ddp ngam

bap ng%m:l duoe ciu tao boi cac loai vat lidu
c6 kha nang chong thim ciit qua ting chira
nuwde va thudnmg cim sdu vao déi thim it tir
0,5m dén Im (hinh 4). Dip ngam thuong co
két cau dang twdmg, ¢ thé cdu tao tir cic loai
vét li¢u c¢6 kha ning chong thim nhu bé tong,
dat dadm nén, xi ming dat, hon hgp bentonite
(twimg cimg), hodc don gian chi la vai chéng

A i i \ 5 y
3. KET QUA NGHIEN CUU tham (twomg mém - hinh 4c).
40 40
— * 60 | Muoniréc ngdm &0 | Myc nuwéc ngdm
A P ~ Papngi 5+ o By nah
SH—E,‘J B0 i) :,c"-“ .___i_:"_ o 40 ':G' \:'E , i _‘_______ .\_q:]_”E L]
: "I'\'”*'-._:.: w..;l_._ 3 J : 1 b0+ 0 o oWl p
khai thic, IR RS .0 - ?:“-_Lenujj""u”u'f N
- —— - 420 o rz,u“kg oaop e 420 b, f:—DL;“" L7 o ﬂlJ ’E'.J
e Lo " b U e L
/', A0 [Ty T 0 A0 e S u\%‘ﬂ ]
: = & TN E e o B
A60 0 [ S e 460 " i i T = o :
(a) (b) ©

Hinh 4: Minh hoa ddp ngam a) Mgt bang; b, ¢) Cét doc séng: b) twomg cimg; ¢) twomg mém

&) Phan logi theo vat liéu va pham vi ap dung
dip ngdm

Theo vét liéu céu thanh dap, c6 5 loai dip phd
en voi pham vi twong img nhu sau: (1) Pép
seam bing vai chong thim: Ap dung khi chiéu
su ddp tir 3,0 m tro xudng, thi cong ho méng
&b, hru hrong dong ngam nho; (2) Pap ngam
séng dit dim nén: Ap dung khi chidu siu dap
sz 5.0 m tro xudng, thi cong hd mong kho; (3)
©%p ngdm bing tuomg hao betonite: Ap dung
o tang chira nudc 16 rong trong truomg hop
Sip ngam c6 chiéu sdu lon hon 3,0 m va cé thé
% cong trong moi trromg bao hoa nurde. Nhurgre
Sém kho kiém sodt chit hrgng va gid thanh
ca0: (4) Pap ngdm biing vira xi méng thi cong
simg phuong phap Jet grouting: Ap dung cho
wime chira nude 16 rng, chiéu siu ddp tir 5,0 m
o En, ¢o thé thi cong duge trong méi trudng
%o hoa nurdc; (5) Péap ngam bang vira xi mang
haﬁgjhﬁngcﬁng‘nglﬁkhuanphmhuyén
Sz Ap dung cho tang chira nuwoc khe nat.

3.2. Phwong phdip tinh todn

Khi xiy dung dip ngam cit qua tang chira
nde ngan dong ngam thoat vé phia ha luu,
nuée ngdm duge giir lai & khu vie thugng luu
dip tao thanh mdt hd ngam véi diéu kién bo
cdp va ton that nudce tir hdé ngam twong dong
véi ho trir mrée mat. Cac thong s6 co ban cia
hé ngim duoc thé hién tai hinh 5:

Dip ngim duoc thi cong cam sdu vao ddi
tham it (cach niurde) khoang 1,0 m, chiéu cao
cua ddp (Ha) duge tinh bﬁng chiéu day cua
téng chira nudc tai vi tri xay dung dap + 1,0m.
Bé réng cia dip By tiy theo vat liéu lam dip,
tuy nhién nén chon By > 1m. Chiéu dai Ly clia
dap la chiéu rgng cua tﬁng chira nude tai vi tri
xdy dyng dip, cong véi mdi bén vai 1,0 m sau
vao 1op it thim.

Dung tich ctia hé chira V;, duge tinh theo cong
thire (1):

Vi =n*Hg *Fy (1)
Trong d6: n — d¢ 16 rong cua ting chira nudc

TAP CHl IGHOA HOC VA CONG NGHE THUY LOISO82-2004 17
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(%); Hy, — Chiéu day trung binh cua tang chira
mrée (m); F, — Dién tich bé mét tang chira
nudée (mzj.

Luong nuée dén Q, [mja’ngéy dém) cua hd
ngdm duge tinh theo cong thirc (2)
Qa = My *F\,* 86,4 (2)

Trong d6: My — mé dun dong ngdm cia khu
vire (Vs/km®); Fy- Dién tich cia luu vue

Trir lugng c6 thé khai thac cia hd ngim duoc
tinh theo cong thire 3:

Vi =ﬂ*Hh*Fh + My LT 86,4

3)

an
21
40 e
an|
a0 b
0
128
40
L

Trong d6 1a H;, 12 chiéu séu khai thac tinh tir
dinh ddp dén muc nwéc nhé nhit MNmin,
Lirgng nudc ton thit nén va than dap duoc tinh
theo cong thirc 4

Vit = (Qa*La + ga*La)*t (4)

Trong d6: q4, q, - hru lugng don vi dong thim
qua ddp va nén; t 1 théi gian tinh ton that.
Ngoai phwong phap giai tich néu trén 6 thé s
dyng m6 hinh s6 dé mé phong tinh todn cac
thianh phén cin bing nwée cho hd ngim,

00 i
20 |
-4.0
6.0

.
80
) i g, WU

- “+ b 4 “ + -

Hinh 5: Minh hoa cdc théng sé tinh todn ciia hé ngdm

3.3. Sir dyng mé hinh Visual Modflow mo
phong qui trinh hoat dong cia dip ngim
t2i xii Xudn Phwong thj xa Séng Ciu — tinh
Phi Yén

Phan mém Visual Modflow dwgc phat trién
boi Hiang Waterloo Hydrogeologic Inc. hoat
dOng trén hé diéu hanh Windows véi nguyén
Iy tinh todn cho dong chay 3 chiéu, vé co ban
sw mo phong dugc the hién qua cic phuong
trinh sau:

Phuong trinh Darcy:

5] ok d oh) & oh oh
K [+ K, = |+ = kL =5 O
ar( “axJ+ay[ . ayJ+az[ “ax] '

Trong d6: Ky, K,y, Koy cdc hé sé thim theo
phuong x,y va z; S, hé sé nha mrde; h: cao do
muc nudc tai théi diém t: W: méd dun dong
ngam, hay la gid trj bd cip, gi4 tri thoat di cia
nuwéde ngam tai vi tri (X, y, z) & thoi diém t;
W(x, y, 7, 1) Ia ham s6 phy thudc vao théi gian
va khong gian (x, y, z).

Phuong trinh Duypuy;

i(m?ﬁJ +E-[Kh?£JiW =5, &

dx ox | dy By ¥ ot
Trong dé: K: hé sb th:’im; h: cao d6 muc nude
tai thoi diém t; W: md dun dong ngim, hay la
gid trj bé cip, gia tri thoat di ctia mrée ngam:
S,: hé 56 nha nudc.

Mo hinh dong chay nudc dudi dit Visual
Modflow duge tmg dung rong rdi trong dja
chét thiy vin dé danh gid trir lugng nude dudi
dit, nghién ciru xam nhip man, nhidm bin céc
tﬁng chira mrée, dy bdo, ddnh gia hiéu qua cua
cac kich ban, mé hinh bd sung nhan tao, hru
g nude dudi dit. Mgt sé img dung vao thue
tién c6 thé ké dén nhu sau. Metin Yilmaz
(2003) [5] da sir dung phin mém Visual
Modflow mé phong cac kich ban hoat dong
cua ddp ngam tai Thé Nhi Ky. Nguyén Cao
Bon (2012) [6] da tinh todn kha ning lwu giit
nuGe trong cac thanh tao bér réd cla dao Phu
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Quy. Binh Thudn, Viét Nam. M6 phong qua
trinh thAim ri nude bién tir kénh ven bién &
Dong Nam Florida (Koch M., G. Zhang, 1998)
[7]. M phong co ché xdm nhdp man céc ting
chira nuéc (Phatcharasak Arlar, 2007 [8],
Bithin, Datta, 2009 [9]). Mé phong tinh toén
trir legng mrde dudi dét (’Nguyén Huy Vuong,
2021 [10]; Nguyén Minh Khuytn 2014 [11]).
Trong nghién ciru nay, phin mém trén dugce sir
dung dé md phong dong chay nude dudi dit
cho mdt cdu tric dé ta kh&-ng phén chia trong
diéu kién tu nhién va diéu kién c6 dip ngam
chiin giit tai xa Xuin Phuong, thi xi Song Ciu
tinh Phi Yén. Phién ban phin mém Visual
Modflow sir dung trong nghién ciru nay hign
dang duoc khai thac c6 ban quyén tai Trudng
Dai hoc Mé - Dia chat.

31.3.1. Gidi thiéu vi tri xdy dyng md hinh

M6 hinh xdy dung cho viing nghién ciru la xa
Xuin Phuong (hinh 7) voi dién tich la 30.8
km. Gidi han phia Dong Nam la bién Déng,
cac huéng con lai giéi han bai dé goe. Phan
hoat dong cua mo hinh duge gidi han béi toa
45: X: 956026,3 — 960611,26; Y: 1493168,01
— 1499887,51.

| KHOAHOQC
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3.3.2. Khi hidu, thiy vin khu viee nghién cicu

S liéu khi hdu khu vue duge thu thip tai tram
quan tric Mién Tay thugc xa Xuan Thinh, thi
xi Song Céu, tinh Phi Yén, cdch vi tri md
hinh khoang 3,5 km. Khi hau khu virc nghién
ciru ¢6 2 mia rd rét, mia khd kéo dai tir thing
1 dén thang 8 véi dic trung khd nong do anh
hudng cuia gié mua Tay Nam, mua mua bt
diu tir thang 9 dén thang 12 véi lrong mua
1ém, nhiét do thap, mat mé. Nhiét do trung binh
hang ndm dao ddng tir 21 dén 26,1°C, thoi tiét
néng kha on dinh. Téng lrgng boc hoi trung
binh hiang ndm tai tram vao khoang 1269 mm,
phin bd khéng déu trong nim . Tir thing X
dén thang 111 nim sau tong lwong boc hoi hang
thang trung binh 63-103 mm, tir thang VI dén
thang VIII trung binh hang thang dat 101-69
mm. Téng lwgng mua nim vao khoang 2000
mm, trong dé hrgng mua cia mia mua tir
thang IX dén thang XII chiém 71 % lugng
mura ca nam, con mia khé chiém 29% cho nén
mua mua quyét dinh chi yéu dén legng mura
nam. Tong hop chi tiét cic yéu td khi hiu tir
nim 2009 dén nim 2022 duge trinh bay tai
bang 1.

Bing 1: Céc thong s6 khi hiu trung binh théng viing nghién ciru

Théng 1 il v | v | vi v | vl 3 X | X1 | X
Nhigtdo(c) [ 206216237257 | 266 | 265 | 263 | 261 | 25 | 237 | 224 | 210
Bic hoi (mm) | 76,0 | 74,0 | 94,0 | 101,0 | 134,0 [ 1540 | 169,0 | 1640 | 103,0 | 630 | 650 | 710
Muz (mm) 22| 9,1 | 594 | 454 | 1304 | 102,7 | 85,8 | 81,4 | 2542 | 4526 | 461,0 | 206,7

Trén dia ban xd Xudn Thinh hién khéng co
sing 16m ndo chay qua ma chi yéu la cc subi
=ho va kénh rach nhén tao ding dé tudi tiéu.
(&t qua khu vyee thiét lip md hinh 12 subi nho
chi c6 dong mét vao mira mua.

13.3 Cau trac dia chat thiy vin khu vgc
thiét Igp mé hinh.

Cau tric dia chat thay vén cua khu vuc dugc
shiét ldp trén co s& 03 ho khoan khao sat, va tai
Beu thu thip dugc, dong thai murde dum dat
Ssoc thanh 13p dua trén két guan tric myc

TAP CHi KHOA HOC VA CONG NGHE THUY LOI SO 82 - 2024

nuée ngim trong nim 2022, Céu tric dia chit
thiy van khu v duge thé hién qua cdc mit
ciit dja chit thiy vin hinh 6, hinh 7, dong thai
nude dudi dit duge thé hién tai Hinh 8.
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Hinh 6: Mat cdt dia chit theo duomg A-A
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Hinh 7: Mgt car dia char theo dwomg B-B

(1) - Cat bui, cdt pha lan cupi tang mau xam
nau, néu két cau roi rac, apQ; (2) - Cat hat
vira ldn san soi déi ché lan cugi, apQ; (3)- Sét
mau xam ndu, xam xanh trang thdi deo cimg,
amQ (4) - Cat hat vira dén thé méu r{im
rmng xdm vang trang thdi chat viea, amQy’;

- Sét méau xém xanh ldn vo so trang thai
déu cumg, amQ:'”; (6) - Cat hat viea dén thé
lan s6i xdm vang, xam trang trang thai chat.
amQ:'": (7) - Sét pha mau ndu do, ndu vang,
lan didm manh trang thai mia cung, edQ; Lop
8. Da granite phong héa manh liét y6Tave;

Tﬁng chira nuéc trong cac thanh tao d¢ tor
khéng phén chia thujc khu vire nghién ciru ¢6
thanh phin thach hoc chi yéu 1a cat pha lin
cudi tang (I6p 1), cit min lan cudi (lop 2).
Chiéu day cua ting chira mréc tuong doi
mong, trung binh vio khoang 7.5 m. Ting
chira nuée nay co dién phan bo hep chi tai khu

vuc long sudi duge ngin cach v tang chira
mréc phia dudi va 2 bén suoém bang lop sét
(16p 3). Myc nude ngdm dao dong theo lrgng
mua va tuy thudc vao hrong mra va thuong co
syt tré pha so voi legng mura tir 3 dén 4 ngay.
Viao mia kho, khi luong mua khéng ting
nhung muc nudc ngam co biéu hién ting lén,
nguyén nhin la Iu-:p'ng nirére thira do twéi ngam
xubng. Trén co sé céu tric dia chat thuy vin
va dong thai nude dum dat co thé coi ngucm
gbe hinh thanh trir hrong cua ting chira nurde
chi yéu Ia nudc mua va nuéc tudi. Cic chi
tiéu vit Iy cua ting chira nuée duge trinh bay
tai bang 2. cdc thong sb dja chit thiy vin cua
ting chira nuée duge trinh bay tai bang 3.

e o S Tty

- B ke e i mph

Hinh 8: Déng thdi mede dwdi dat khu viee
nghién ciru

Bing 2: Céc chi tiéu vit Iy ciia ting chira nwée

Than phin hat (%) Khi Heé sd rong e DG dm
s - ¥ I
agite | M | siame |cuos| *™ Sét o phan ti
tang Smm) 5.0mm) il <5,0mm e Crie s W (%)
>5mm i 0.005mm) ; glem’ 3§
Gid tri 22,6 14,1 53.9 94 0.0 2,65 0,678 | 1,332 9.8
Bang 3: Ciic thong so dia chit thiy vin ciia ting chira nwéc

[(kghen [&[s [ 8 [ v [ 5| @ [B]p] x| a | R

Pmvitinh | m m m i m m“fng.d_ m | | mingd | ‘f‘ng o iR
Gid Trj 42 | 083 | 026 5 afl 60.48 10 r 0.15 | 140 63.047 15.76

3.3.4. Phan chia 6 lwdi trong mé hinh
Dia hinh khu vire duge mé phong trong phén

20

mém theo tai ligu ban dd s6 4o cao (DEM) véi
do phan giai 30x30m, Trén co s¢ mirc do phirc
tap cua dia hinh va hién trang so liéu ciia pham
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vi xay dung mo hinh, chiung to1 phan chia 6
lrdi v kich thude 6 ledi tuwong tmg véi d§
phin gidi ciia ban dé s6 d6 cao, viing chay mé
hinh gom 67 hang va 46 cdt (Hinh 9).

Hinh 9: Bé mdt dia hinh dwge mé phong
trén phan mém ma hinh so

1.3.5. Phén lop trone mé hinh

Dira vao tai liéu cde 16 khoan dja chét, dia chit
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Hinh 10: Sor do deng bé mdt dia hinh

LA Phdn vang h¢ so tham va hé so nha nude
Lac thong s dia chat thiuy van cia cic lop
wong mO hinh bao gom: heé sb tham K va hé so
s muroc S. Hé s0 thim K- bao gom hé so

EELGCIGGE  CONG NGHE
thuy vin, hé théng ting chira nudc mé phong
trong mé hinh dwge chia thanh 2 lop véi cac
dac diém nhur sau:

Lép 1: Lép chira nuéde gbm cat hat vira 1an san
soi, cat pha mau xam niu, xam tring xam
xanh, chiéu day 4-11 m.

Lép 2: Lop cach nude thanh phin la sét mau
xam nau, xam xanh, chiéu day 1-5m.

Pé xiy dung so d6 dang bé mat va dang day
céc 16p, cin xdc dinh cao dd bé mat va chiéu
day cac tdng chira nude va lop cach nude. Dé
tai sir dung ban d6 s6 do cao (DEM) vai dé
phin giai 30x30m va hinh try khoan cua 16
khoan XP1, GP1, GB2 va GDP3 dé xdy dung
cic so d6 ding cao. Két qua ndi suy cao do
cho bé mit dia hinh va day cac lép duge thé
hi¢n trong Hinh 10, Hinh 11.
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Hinh 11: So dé dang day tang chira meée

tham theo phwong ngang K,, Ky va phuong
thang dimg K,. Trong do, K,. K, xéc dinh theo
tai liéu hit nuwde thi nghiém chim tai 16 khoan
XP1 va K, =1/10.K, . Doi véi lop cach nudc
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liy K= Ky=10 K, =10"cm/s. Hé sé nha nuéc
S: trudomg tham duoc md phong 1 ting chira
nirire khéng ap, do viy hé so nha nudc trong
lue Sy duge xdc dinh bang tai liéu hit nurdc thi

nghiém tai 16 khoan XP1, hé sb nha nudc dan
hoi Sx  xac dinh theo gid tri kinh nghiém,
Sx=0,0001. Céc thong s6 dja chat thiy van
dugc cho tai bang 4.

Bing 4 Th{mg s0 dia chit thity viin tng chira nwéc

STT | S&hita | X | N
T | dn dio o

1| xer | os7ass7s | 1495838.93

3.3.7. Diéu kign bién ciia mé hinh

Bién muc nudc tfmg hgp (GHB) 1a diéu kién
bién loai I1I (Q=fH), luu hrong trén bién phy
thudc vao sy thay doi cia ap lye. Bién dugc
gén cho hé thong séng va bién bién trong viing

nghién ciru (Hinh 13);

Bién bd cdp (RCH) lugng bd cadp cua nudc
mua cho nuée dudi dit trung binh thiang theo
tai li¢u khi tuwong thay van cia khu wye
(Bang 1);

Bién bdc hoi (EVAPO): lugng bée hoi trung
binh théng theo tai liéu khi twgng thiy van.
Gia tri nay khong dat duge khi muc nudc ha
thap qua sdu so véi bé mit dja hinh, & ddy lya
chon gidi han khéng bdc hoi & d6 siu 1ém hon
5 m. Cic cong trinh khai thac duge mé ta

trong mé hinh dudi dang diém.

Diap ngim: Puge xem nhur mt lép cich
nuée ngin khéng cho dong ngdm thoat vé
phia ha luu.

!

""-ﬂ"ﬁiiﬁ"'-i._ﬂ_

Hinh 12: M6 hinh khdi niém theo mdt cét
doc suor

| TCN
gh 1.4

He s6 nhi nute S,
0.22

 He s6thim K, (m/d) '

Hinh 13: So dé hoa diéu kién bién GHB
va CHD viing nghién ciu

3.3.8. Chay va chinh Iy mé hinh dong chdy
trong diéu kién tuw nhién

Mé hinh dong chay dugc chinh Iy bing viée
gidi bai todn nguge van dong 6n dinh va bai
toan nguge vin dﬁng khé-ng on dinh nhém
chinh ly cac thong sO dia chat thiy vin (hé s
thim K, hé s6 nha mréc S ) va so bd chinh 1y
diéu kién bién ctia mé hinh. Bai todn giai bing
phuwrong phap lap, cic gid trj dugc higu chinh
qua tu'ng birée 1dp. Viin dong o on dinh cua nude
dudi dat 1a van dong ma céc yéu to dong thim
nhu myuc nude, luu lugng dong chay, gradien
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thity lyc khéng bién ddi theo thoi gian. Giai
bai toan ngugc van dong 6n dinh nhdm chinh
I¥ hé s6 thim va so bd chinh 1y diéu kién bién
ctia md hinh. Bai todn giai bing phuong phap
lap, ban diu gan cac thong so ddu vao sau do
md hinh tinh todn xac dinh muc nude, Doi
sanh mue nuoc tinh toan va myc nude thye té
theo tai lidu quan tric nim 2022, néu gia tri
hai myre nude chénh nhau 16m phai tién hanh
chinh 1y céc thong sb diu vao. Qua trinh duge
iap di lp lai cho téi khi myc nude thyc té
theo 16 khoan quan tric va myc nude tinh

T = 30 ngay (01/2022)

T = 90 ngay (03/2022)

KHOA HOC CONG NGHE
todn trén md hinh xap xi nhau. Thong s6 dau
vao trong lan lip cudi la gia trj théng s6 da
duge chinh ly xong.

3.3.9. Djng thdi dong chdy khi co dip ngim

Két qua tinh toan bang md hinh hién trang va
tinh todn dy bdo trong truomg hop cO cOng
trinh ddp ngdm theo thiét ké dy kién cho thay
muc nude tai 10 khoan o (gia dinh) phia truée
dép (thugng hru dép) ding 1én 1,7 m vao mua
mura va 1,35 m vao mua khé so vai mue nude
trong trudmg hop chua co dép.

[ ===

T = 180 ngay (06/2022)

T = 270 ngay (09/2022)

T =360 ngay (12/2022)

Hinh 14: Sor dé muec maive cho kich ban c6 ddp ngam mé phong boi mé hinh
tgi thai diém cuoi thang 01, 03, 06, 09 va 12/2022
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Trir lugng nude duge tich trir bai dap ngim
vao khoang 1.599.030,6 m'. Nhu vay, véi
cong trinh dap ngém thiét ké cho khu VIIC

Xuin Phuong c6 thé gép phin cung cdp nuée
cho sinh hoat va tuéi néng nghiép cho céc ho
din trong khu wire, dic biét trong giai doan
muia kho.

Hinh 14 I3 cac so @6 mye nuéc mo phong boi
md hinh kich ban cé dip ngam trong thdi gian
T=0,90, 180, 270 va 360 ngdy tuong (g vii
cac thang 01, 03, 06, 09 va 12/2022.

Theo két qua tinh toan tir mo hinh sb, myc
nuée ding cao tir dau ndm 2022 cho téi thing
04/2022, sau d6 giam didn cho toi hét thang
08/2022 va tiép tyc 1én manh vao nhimg thang
cudi nim. Béng thai nay phu hop voi lrong
mua va hién trang khai thac phuc vy sinh hoat
vi sdn xudt nong nghiép cua ving. Lugng khai
thac ting déng ké vao céc thing mia khé din
t&i tinh trang muc nude gidm tir thing 4 t6i hét
thang 8.

Hinh 14 ciing thé hién gradient dong chay tir
ting chira nurde vao song trong cac thing mia
kho va gradient dong chay tir séng vao ting

chira nuée trong cac thing mila mura.

IN:

Storage = 963551 ?S?Jm'”El
Congtant Head = 0[m™3)

wells = 0[m™3)

Draing = 0[m™3)

MNW =0 [m"3)

LAKE SEEPAGE =0([m"3]
Recharge = 1481331.875 [m"3]
ET=0[m"3)

River Leakage = 0 [m™3]
Stream Leakage = 0 [m™3]
General-Head = 21343 5234 [m"3)
Total IN = 1599030 625 [m™3)

3.3.10. Can bang nuwdgc khi ¢ dap ngim

Cén bing nwéc ving nghién clru duoe tinh
todn chii yéu dua trén sy bién ddi vé khi hu
va dic diém téng chira nuée. Trong mé hinh
nay, viing nghién ciru duge xem xét nhu mot
ving tinh todn cin bing, sy khac biét giia
dong chay vio va ra khoi mét don vi tinh toan
dugc cin b%ng bai sw thay déi vé trir luong.
Déng chay vao chii yéu bao gdbm mura va bién:
trong khi d6 dong ra chii yéu tao béi sy boc
hoi, khai théc nuée ngédm, tich chira trong ting
chira nude va thoat ra bién,

Két qua md hinh vao thing 12/2022 thé hién
rang, tong lwgng nude vao 1A 1.599.030.6 m’,
trong d6 lugng bd cip dén tir cdc bién 1a
2.3435 m’ chiém 1,33%, bd cdp tir nura va
thim do tudi 1d 14813318 m’, chiém
92,64%, lrgng tich chira 96.366,1 m’ chiém
6,03%; tong luong nudc ra la 1.598.691.750
m’, trong dé hrong nwéde do khai thic 13
91.838,6 m’, chiém 5,74%, thodt ra do béc hoi
ld 358.140,1 m’, chiém 22,04%, thodt ra bién
la 17.103,7-m’ chiém 1,07% va legng tich
chira con lai trong tﬁng chira nuéc la
1.131.609,2 m’' chiém 70,78% (Hinh 15).

W Storage
W Recharge
» General-Head

24 TAP CHIKHOA HOC VA CONG NGHE THUY LOI SO 82 - 2024



ouT:

Storage = 1131609.25 [m"3)
Constant Head = 0 [m™3]
Wells = 918386484 [m"™3)
Draing = 0[m"3]

MNW =0 [m"3)

LAKE SEEPAGE =0[m"3]
Rechange = 0[m"™3)

ET = 358140.0625 [m~3]

River Leakage = 0 [m™3)
Stream Leakage = 0 [m"3]
General-Head = 17103 7402 [m™3]
Total OUT = 1598691.75 [m™3]
IN - OUT = 338.875 [m"3]
Discrepancy = 0.02%

| KHOA HOC

CONG NGHE

© General-Head

Hinh 15: Cdn bang mede ving nghién cieu

4. KET LUAN

Tang chira nudc trong cic thinh tao dé tir
khong phan chia trén dia ban Nam Trung Bé
chi yéu phin bé doc_theo cac song suéi, co
thanh phin chi yéu 1a cat hat thé, cudi tang,
Hudémg doc vé cac dam pha, bién va d doc
uromg d6i 1om, trén mit cit ngang ciia cdc song
sudi cac thanh tao ndy thuémg duoc gidi han
bai cac doi dat da tham nude yéu. Nude ngot
wrong tang chira nude ¢6 xu hudng theo dd doc
thity lre ciia cdc trdm tich nay thodt ra song,
#3m pha, bién 1am tén thit mot hrgng 16m mrde
agot cla tdng chira nudc. Pdp ngim 1a dang
cong trinh cit ngang qua tang chira nudc
mgdn khong cho dong ngam thoat vé ha luu
sham ding dong chay nuedc ngam ty nhién,
lru gilr nude trong céac ting chira nude. Diy
12 giai phap cong trinh c6 tinh thyc tién cao
#¢ hru giit va chong thét thodt nude trong
cac thanh tao d¢ to khong phan chia khu vyc
Nam Trung Bo.

K41 qua md phong bing phin mém Visual
Modflow qué trinh hoat dong cia mét dép
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