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NGHIEN CUU UNG DUNG PAP NGAM NHAM LUU TRU VA CHONG
THAT THOAT NUGC DUOGI PAT TRONG CAC THANH TAO BE TU
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Truwong Dai hoc Mo - Pia chat

Tém tit: Trén dia ban Nam Trung B9, cac tram tich dé tir khong phan chia chii yéu phan bé doc theo
cac long song Suoi, cé thanh phan chit yéu la cat hat thé, cudi tang , ¢6 dé doc tuong doi lém. Trén mat
cat ngang cua cac Song suoi, cdc thanh tao nay thuong duoc glOl han béi cdc doi dat dd tham nudc yeu

Vivay nuoc dudi ddt c6 xu huomg theo do doc thuy lyc cua cac tram tich nay thodt ra séng sudi, lam ton
that mét heong [6n nudc ngot cia ting chira nuoc dan den thiéu mée ngot phuc sinh hoat va san xudt vé
mua kho. Bap ngam la dang cong trinh cdt ngang qua tang chira nuéc ngan khong cho dong ngam thoat
vé ha heu lam dang muc nudc ngam trude ddp va nham giiv nudc trong cdc tang chira nude. Két qua
phan tich cag cdu tric dia chat thity van ddc trung ciia cac thanh tgo d¢ tir khu vuc Nam Trung B cho
thay ddp ngam la dang céng trinh phit hop dé luu gitk va chong that thoat nude dudi dat trong thanh tao
nay. Sir dung mé dong chay Visual Modflow dé mé phong kha ning luu giit nuoe cho mot luu vue tai xd
Xudn Phwong — thi xd Séng Cau- tinnh Phii Yén cho thdy dap ngam c6 thé heu giit dwoc khodng
1.035.254,07 m/néim d@é phuc vu sinh hoat va san xudt cho nguoi dan trong viing.

T khéa: Pdp ngam, lheu gitk nude dudi dat; tram tich dé tir khong phan chia, Nam Trung Bé.

Summary: In 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 often underlined by poorly permeable
rock layers. Therefore, groundwater tends to flow downstream through these sediments into the rivers,
resulting in a significant loss of freshwater from the aquifer, leading to water scarcity for domestic and
agricultural purposes during the dry season.

Subsurface dams are structures that cut across the aquifer to prevent the groundwater flow from
draining downstream. This aims to raise the groundwater level and retain water within the aquifer
layers. Analysis of the hydrogeological characteristics in the South Central region indicates that
subsurface dams are suitable 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
m?® per year for local water supply.

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

1. PAT VAN PE thoat vé ha luu nham dang dong chay nudc
ngdm tu nhién va, gitr nudc trong cic ting
chira nudc trude dap, ngoai ra dap ngdm con
¢6 thé ngan man trir ngot, dé cung cap cho cac
] nhu cau dung nudc. Pap ngam duoc coi 1a mot
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Dap ngam 1a dang cong trinh cit ngang qua
tang chtra nudc ngan khong cho dong ngam
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ngudén nuéc mit khan hiém, ving kho han.
Tuy khong dugc coi 1a mot giai phap phd bién
trong quan 1y tai nguyén nudc, nhung dap trix
nudc ngﬁm duoc danh gid 1a mot bién phap co
tac dung cao trong viéc giai quyét thiéu hut
ngudn nudc khi nhimg bién phap trit nuéc
thong thuong khong phu hop hoac khong ap
dung dugc. Thay vi str dung céc bién phap trix
nude thong thuong, viée st dung dap trit nudc
ngam dé tich trir nuéc co thé tranh duoc nhiing
bét loi nhu bde hoi mit nude cao, nguy co vé
6 nhiém moi trudng, nhiém man.

Vung ven bién Nam Trung Bo (NTB) bao gém
cac tinh, thanh phé Pa Néing, Quang Nam,
Quang Ngai, Binh Dinh, Phu Yén, Khanh Hoa,
Ninh Thuan, Binh Thuan (hinh 1), voi dién
tich x4p xi 39.118,44 km? va dan sd vao
khoang 8.341.392 nguoi.

Céc séng sudi trong ving NTB thudong ngin,
bat nguodn tir cac diy nii phia Tay (song dai,
Vua) hodc trong ndi ving (séng, sudi ngan),
ddc va hep ¢ thuong luu, thodi va nong rong &
dong bang ra dén bién. Mat d6 kha day, chia
cat dong bang kha manh. Do diéu kién khi hau
nhiét doi gié mua, mua tip trung vao 2 dén 3
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thang trong mua muwa chiém 70-80% lwong
mua cd ndm, mua it vao mua kho. Cac song
NTB c6 lii 16n, tdp trung nhanh, thuong gay
ing ngdp ning né kéo dai trong mia mua &
dong bang. Nhung, vé mua kho, luu luong
song rat nho, rat nhidu song sudi khong cod
dong chay, kho can.

Hinh 2: Long sudi vé miia khé. a) — Suéi Can An Hiép, Tuy An , Phii Yén;
b) — Sudi An Hoi, Hodi Son, Hoai Nhon, Binh Pinh)

Trén dia ban Nam Trung Bo cac trAm tich dé
t khéng phan chia cha yéu phan bd doc theo
cac 1ong song sudi, co thanh phan chu yéu 1a
cat hat tho, cudi tang, ..., co do dbe tuong ddi

16n. Trén mit cit ngang cua cac song sudi, cac
thanh tao nay thuong dugc gidi han bdi céc
d6i dat da thAm nude yéu phia duéi (hinh 3).
Vi vay nude dudi dat co xu hudng theo d6 doc

TAP CHI KHOA HOC VA CONG NGHE THUY LOI SO 82 - 2024 15



[ KHOAHOC  [IeININIII=

thiy lyc cta cc tram tich ndy thoat ra song
sudi, lam ton that mot luong 16n nudc ngot cua
tang chtra nudc dan dén thiéu nudc ngot phuc
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sinh hoat va san xuat cting nhu hién tugng
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Hinh 3: Mdt cdt dia chat thuy van ddc trung cua cac thanh tgo dé tw khong phan chia,

khu vuee Nam Trung Bo. a)

T chu tric dia chét thily van néu trén cho thay
c¢6 thé sir dung dap ngdm dé luu giit va giam
thiéu luong nudc dudi dat that thoat ra bién,
song va cac ddm pha mit khac dap ngam ciing
c6 thé ngan khong cho dong ngdm xam nhap
min vao tang chira nudc.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

Hansson va Nilsson, 1986 [1] da chia dap
ngam thanh 2 loai dap chinh la dap ngdm va
dap trir cat. Pap ngam 1a loai dap duoc xay
dung dudi mit dat dé ngan dong chay cuia tang
chtra nude ty nhién vé phia ha luu. Pap trir cat
la loai dap dugc xdy duyng trén mat d4t nham
luu gitr cac tram tich hat tho, nude dugce trit lai
trong 15 rdng cta cac trdm tich ndy tao nén
tang chira nuéc méi, tuy theo luong tram tich
ctia dong mat c6 thé mang dén ma chiéu cao
ctia dap dugc bd sung hang nam dé nang cao
dung tich ciia ting chtra.

Theo Nilsson (1988) [2], tai chau Au dap
ngam duoc xiy dung & cac qudc gia Pirc,
Phéap, Hy Lap va Y véi nhiém vu chi yéu dé
nang cao muc nudc ngam cho cic tang chira
nude. Pap ngam c6 chirc nang chi yéu bao vé
chéng lai sy xam nhép cua nudc bién vao nuéc

— Doc long suéi; b) Ngang Long sudi

ngot ctia ting chita nudc da duoc dé xuat &
Nam Tu va Hy Lap. Tai chau chau Phi déap
ngam c6 quy mé 16n duge xay dyung tai Maroc,
Algeria va Tanzania véi myc dich luu trit nude
dé cung cdp nuéc phuc vu sinh hoat va san
xuat, dap trir cat duoc xdy duyng & ving
Machakos, Kenya. O Nam My, Brazil 1a mot
qudc gia st dung s6 luong kha 16n cac dap
nudc ngam véi muc dich luu gitr nude. Tai
Bic My, dap ngam c6 lich sir xay dung tir lau
v6oi muc dich luu git nude trong cac vung sa
mac kho cé‘m ¢ cac vung phia Tay-Nam Hoa
Ky va mién bac Mexico. Tai chau A, cac dap
ngam duoc phd bién kha rong rdi & An Do,
Nhat Ban va Thai Lan.

Tai Viét Nam, dap ngdm di duoc xdy dung dé
lvu trir va cép nudc sinh hoat cho 154 hd dan
tai xa Nam Cha — huyén Sin Hb tinh Lai Chau
(Nguyén Quéc Diing, 2013 [3] ), cdp nudc
sinh hoat cho 2 trudong tiéu hoc va 50 ho dan
tai xi Nam Lich — Huyén Muong Ang — tinh
Dién Bién (Nguyén Huy Vuong, 2022 [4] ).

Trén co s& phan tich cau trac dia chét thity vin
dac trung cua cac thanh tao d¢ tr khong phan
chia trén dia ban Nam Trung B0, nghién ctu
nay dé xuat phuong phap tinh toan thiét ké dap
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ngdm va sit dung md hinh sé Visual Modflow
dé mo phong kha ning luu giit nude cho mot
cong trinh cy thé tai x3 Xuén Phuong — thi xa
Séng Cau- tinh Phu Yén. Cac thong s dia chit
thiy vdn cua cac ting chira nude duge xac
dinh bang cong tac hut nude thi nghiém tai cac
16 khoan dia chat thay van. Ngoai ra, cac tai
liéu khac nhu khi tuong, thiy van, hién trang
khai thac nudc dudi dat cac cong trinh ¢ duge
qua cong tac diéu tra, thu thap.

3. KET QUA NGHIEN CUU
40
g ki s P

Gaeng Xha thae
120 8, 2

Do

(a)

6.0 ’ Myc nurde ngam A0

A00 1> Va0
I <,

-wulw P~y
6.0 K

(b)

|  KHOAHOC

CONG NGHE

3.1. So d6 cong nghé cia giai phap

a) Két cau cua ddp ngam

Dap ngﬁm duge cAu tao boi cac loai vat liéu
c6 kha niang chéng thim cit qua tdng chira
nuée va thudng cim siu vao doi thim it tir
0,5m dén 1m (hinh 4). Pap ngam thuong co
két cau dang tudng, c6 thé ciu tao tir cac loai
vat liéu c6 kha nang chdng thim nhu bé tong,
d4t dAm nén, xi mang dét, hdn hop bentonite
(twong cimg), hoic don gian chi 13 vai chong
tham (twdng mém - hinh 4c).

i Lue nude ngidm

Dép ngim

|34
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Hinh 4: Minh hoa ddp ngam a) Mdt bang; b, ¢) Cdt doc séng: b) twong ciing; c) twong mém

b) Phan loai theo vat liéu va pham vi dp dung
ddp ngam

Theo vat liéu cau thanh dap, c6 5 loai dap phd
bién v6i pham vi tuong tmg nhu sau: (1) Dép
ngam bang vai chéng tham: Ap dung khi chiéu
sdu dap tir 3,0 m tr& xubng, thi cong hé mong
kho, luu luong dong ngam nho; (2) Pap ngdm
bang dat ddm nén: Ap dung khi chiéu sau dap
tir 5,0 m tré xudng, thi cong hé méng kho; (3)
Pap ngam bang tudng hao betonite: Ap dung
cho tang chira nudc 16 réng trong truong hop
dap ngam c6 chiéu sau 16n hon 3,0 m va c6 thé
thi cong trong mai truong bao hoa nudce. Nhuoce
diém kho kiém soat chéat luong va gia thanh
cao; (4) Pap ngdm bang vira xi mang thi cong
bang phuong phép Jet grouting: Ap dung cho
tang chira nudc 16 rdng, chiéu sau dap tir 5,0 m
tro 1én, ¢ thé thi cong duoc trong moi truong
bao hoa nudc; (5) Dap ngam bang vita xi ming
thi cong bang céng nghé khoan phut truyén
thdng: Ap dung cho ting chtra nuéc khe nit.

3.2. Phwong phap tinh toan

Khi xdy dyng dap ngam céit qua tang chira
nuéc ngin dong ngdm thoat vé phia ha luu,
nuée ngam duoc giit lai & khu vuc thuong luu
dap tao thanh mot hd ngdm véi diéu kién bod
cap va ton that nudc tir hd ngam twong dong
v6i ho trir nwée mit. Cac thong sd co ban cia
hd ngﬁm duoc thé hién tai hinh 5:

Pap ngam dugc thi cong cim siu vao doi
thim it (cach nudc) khoang 1,0 m, chiéu cao
ciia dap (Hq) dugc tinh bang chiéu day cua
tﬁng chira nudc tai vi tri xay dung dap + 1,0m.
Bé rong cua dap Bq tuy theo vat li€u lam dap,
tuy nhién nén chon Bg > Im. Chiéu dai Lg ctia
dap 1a chiéu rong cta tang chira nudc tai vi tri
xay dung dap, cong voi mdi bén vai 1,0 m sau
vao 16p it thim.

Dung tich ctia h6 chira Vi dugc tinh theo cong
thirc (1):

Vh =n *Hyp *Fn @

Trong d6: n — dd 160 rong cua tang chlra nudc
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(%); Hiw — Chiéu day trung binh cia ting chira
nuéc (m); Fn — Dién tich bé mat ting chira
nude (m?).

Luong nudc dén Qs (M¥ngay dém) cua hod
ngam duoc tinh theo cong thirc (2)

Q¢ = Mg *Fn* 86,4 (2)

Trong d6: Mg — md dun dong ngdm cua khu
vuc (I/s’/km?); Fi- Dién tich cta luu vuc

Trit lugng c6 thé khai thac cua hd ngam duoc
tinh theo cong thuc 3:

Vi =n*Hn*Fn + Mg *Fiv* 86,4 3)

Trong d6 1a Hp 1a chiéu sau khai thac tinh tir
dinh dap dén myuc nude nhod nhat MNmin.

Luong nudc ton thit nén va than dép duoc tinh
theo cong thirc 4

Vi = (Qa*La + Gn*La)*t (4)

Trong d6: qa, gn - luu lwong don vi dong thAm
qua d4p va nén; t 1a thoi gian tinh ton that.
Ngoai phwong phép giai tich néu trén c6 thé sir
dung mo hinh sé dé mé phong tinh toan cac
thanh phan can bang nudc cho hd ngam.

00 fF Ly —3

100l .

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

3.3. St dung mé hinh Visual Modflow mo
phéng qua trinh hoat dong cia dip ngim
tai xd Xuin Phwong thi xa Song Cau — tinh
Phu Yén

Phan mém Visual Modflow duoc phat trién
boi Hang Waterloo Hydrogeologic Inc. hoat
dong trén hé diéu hanh Windows véi nguyén
ly tinh toan cho dong chay 3 chiéu, vé co ban
su md phong duoc thé hién qua cac phuong
trinh sau:

Phuong trinh Darcy:

6(Kxxah]+6 K a—h +6(KZZ ahj W =S, @
oX ox) oyl Yoy) ez oX * ot

Trong d6: Kux, Kyy, Kzz: cac hé s6 tham theo
phuong x,y va z; Ss: hé s6 nha nuéc; h: cao d6
muc nudc tai thoi diém t; W: mo dun dong
ngam, hay |a gia tri bo cap, gia tri thoat di cua
nudc ngam tai vi tri (X, y, z) & thoi diém t;
W(X, V, z, t) 1a ham sb phu thudc vao thoi gian
va khéng gian (X, y, 2).

Phuong trinh Duypuy:
0 ( Kh a—hj 9 Kh 6_h tW =S, oh
OX OX ay oy Y ot

Trong d6: K: hé sé thdm; h: cao do muyc nudc
tai thoi diém t; W: mo dun dong ngam, hay la
gia tri bo cap, gia tri thoat di cta nudc ngam;
Sy: hé s6 nha nudc.

M6 hinh dong chay nuéc duéi dat Visual
Modflow dugc ung dung rong rai trong dia
chat thuy van dé danh gia trir luong nudc dudi
dat, nghién ciru xam nhap man, nhiém ban céc
tang chira nudc, du bao, danh gia hiéu qua cua
cac kich ban, méd hinh b sung nhan tao, luu
gitt nude dudi dat. Mot sb ung dung vao thuc
tién co thé ké dén nhu sau. Metin Yilmaz
(2003) [5] da st dung phan mém Visual
Modflow m6 phong cac kich ban hoat dong
ciia dap ngam tai Thd Nhi Ky. Nguyén Cao
Pon (2012) [6] da tinh toan kha nang luu gitr
nudc trong cac thanh tao bé roi cia dao Pha
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Quy, Binh Thuan, Viét Nam. M6 phong qué
trinh thdm ri nuwéc bién tir kénh ven bién &
bong Nam Florida (Koch M., G. Zhang, 1998)
[7]. M6 phong co ché xam nhap min céc tang
chta nudc (Phatcharasak Arlar, 2007 [8];
Bithin, Datta, 2009 [9]). M& phong tinh toan
trir lwong nude dudi dat (Nguyén Huy Vuong,
2021 [10]; Nguyén Minh Khuyén 2014 [11]).
Trong nghién ciru ndy, phan mém trén duogc st
dung dé mé phong dong chay nudc dudi dat
cho mot cau tric dé tir khong phan chia trong
diéu kién tu nhién va diéu kién co dap ngém
chan gitr tai x3 Xuan Phuong, thi x4 Song Cau
tinh Phu Yén. Phién ban phin mém Visual
Modflow su dung trong nghién ctru nay hién
dang duoc khai thac co ban quyén tai Truong
Pai hoc Mo - Dia cht.

3.3.1. Gioi thiéu vi tri xdy duwng mé hinh

M®& hinh xay dung cho ving nghién ctu la xa
Xuan Phuong (hinh 7) vai dién tich 1a 30.8
km?. Giéi han phia Pong Nam 1 bién Dong,
cac huéng con lai gioi han bai da gbc. Phan
hoat dong cua mod hinh dwoc gidgi han bai toa
do: X: 956026,3 — 960611,26; Y: 1493168,01
—1499887,51.
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3.3.2. Khi hdu, thuy vin khu vwc nghién ciru

S6 lidu khi hau khu vuc duge thu thap tai tram
quan tric Mién Tay thudc xd Xuan Thinh, thi
xd Soéng Cau, tinh Phu Yén, cach vi tri md
hinh khoang 3,5 km. Khi hau khu vyc nghién
cuu c6 2 mua rd rét, mua kho kéo dai tir thang
1 dén thang 8 véi dic trung khd nong do anh
huéng cua gié mua Tay Nam, mua mua bat
dau tir thang 9 dén thang 12 véi luong mua
16n, nhiét do thap, mat mé. Nhiét do trung binh
hang nim dao dong tir 21 dén 26,1°C, thoi tiét
noéng kha 6n dinh. Tong luong bdc hoi trung
binh hang nam tai tram vao khoang 1269 mm,
phan b khong déu trong nim . Tir thang X
dén thang III nam sau tong luong bdc hoi hang
thang trung binh 63-103 mm, tir thang VI dén
thang VIII trung binh hang thang dat 101-69
mm. Tong lugng mua nim vao khoang 2000
mm, trong d6 lugng mua cua mua mua tur
thang IX dén thang XII chiém 71 % luong
mua ca nam, con mua kho chiém 29% cho nén
mua mua quyét dinh chu yéu dén luong mua
nim. Tong hop chi tiét cac yéu to khi hau tir
nam 2009 dén nam 2022 dugc trinh bay tai
bang 1.

Bang 1: Cac thong s6 khi hau trung binh thang viing nghién ciru

Thang I Il I \% Vv VI VIl | VI IX X Xl Xl
Nhiet dé | 20, | 21, | 23,
2571266 | 265|263 | 261 | 25 | 23,7224 210
(Cc) 6 6 7
Bé ¢ hoi | 76, | 74, | 94, | 101, | 134, | 154, | 169, | 164, | 103,
63,0 | 65,0 | 71,0
(mm) 0 0 0 0 0 0 0 0 0
26, 59, | 45, | 130, | 102, 254, | 452, | 461, | 206,
9,1 85,8 | 814
Mua (mm) 2 4 4 4 7 2 6 0 7
Trén dia ban x4 Xuan Thinh hién khong c6  thiét lip mé hinh.

song 16n nao chay qua ma chu yéu 1a cac sudi
nho va kénh rach nhan tao dung dé tudi tiéu.
Cit qua khu vuc thiét 1ap mo hinh 1a sudi nho
chi c6 dong mat vao mura mua.

3.3.3 Ciu tric dia chit thiy vin khu vue
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CAu tric dia chat thuy van cua khu vuc dugc
thiét 1ap trén co s¢ 03 hd khoan khao sat, va tai
liéu thu thap duoc, dong thai nudc dudi dat
duogc thanh lap dya trén két quan tric muc
nude ngdm trong nam 2022. Cau trac dia chat
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thuy van khu vuc duoc thé hién qua cac mat
cit dia chat thuy van hinh 6, hinh 7, dong thai
nudce dudi dat duge thé hién tai Hinh 8.

- Mdt cat dia chat theo duong A-A

Hinh 7: Mt cdt dia chdt theo duong B-B

(1) - Cdt bui, cat pha ldn cudi tang mau xdm
ndu, ndu két cau roi rac, apQ; (2) - Cdt hat
vira lan san séi déi ché lan cudi, apQ; (3)- Sét
mau xam ndu, xam xanh trang thai déo cung,
amQz%; (4) - Cat hat vira dén thé mau xdim
trang, xdm vang trang thdi chat vica, amQ2?;
(5) - Sét mau xdam xanh ldn vé so trang thdi
déo cirng, amQ2'?%; (6) - Cat hat vira dén thé
lan s6i xdm vang, xdm trdng trang thdi chdt.
amQz?; (7) - Sét pha mau nau do, ndu vang,
lan dam manh trang thdi nita cieng, edQ; Lop
8. Da granite phong hoa manh liét y3T2vC3

Tang chita nudc trong cac thanh tao dé tur
khong phan chia thu¢c khu vuc nghién ctru co

thanh phan thach hoc chu yéu 1a cat pha 1an
cudi tang (16p 1), cat min 1an cudi (16p 2).
Chiéu day cua tang chia nuéc twong ddi
mong, trung binh vao khoang 7.5 m. Tang
chtra nudc nay c6 dién phan b hep chi tai khu
vue long sudi duoc ngin cach véi ting chira
nude phia dudi va 2 bén suon bang 10p sét
(16p 3). Muc nude ngam dao dong theo lugng
mua va tuy thudc vao lwong mua va thuong co
su tré pha so v6i luong mua tir 3 dén 4 ngay.
Vao mua kho, khi lugng mua khong ting
nhung muc nude ngam cé biéu hién ting lén
nguyen nhén 1a luong nude thira do tudi ngdm
xudng. Trén co so cdu tric dia chét thuy Van
va dong thai nudc dudi dat co thé coi ngudn
gbc hinh thanh trir lugng cua tang chira nude
chu yéu 13 nuéc mua va nudc tudi. Cac chi
tiéu vat 1y ciia tang chira nude dugc trinh bay
tai bang 2, cac thong sd dia chat thiy van cua
tang chira nude dugc trinh bay tai bang 3.

0
{

100 | s (Trea X

Hinh 8: Béng thdi nude dwdi dat khu viee
nghién ciru

Bang 2: Cic chi tiéu vat Iy ciia ting chira nuéc

Than phan hat (%) Khéi | Hé s6réng e o
, PO am
Chi Cudi . Cat Hat bui . lugng X
N Soi san Set n phan tu
tiéu tang (0.05- (0.05- riéng €min Cmax
(2-5mm) <5.0mm W (%)
>5mm 5.0mm) | 0.005mm) g/cm?
Giatri| 22,6 14,1 53,9 9,4 0,0 2,65 [0678 | 1332 9,8
Bang 3: Cac thong s6 dia chit thily viin cia ting chira nwéc
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K)l/ hIéU So S] Sg & ) Q H 9 K a Rdd
Ponvithh | m | m m m m | m¥ngd| m m/ngd | m?/ng.d| m
Gia Tri 421083]026| 5 1 6048 | 10 | 015| 140 | 63.047 | 15.76

3.3.4. Phan chia 6 luoi trong mo hinh

Dja hinh khu vuc dugc mé phong trong phan
mém theo tai liéu ban dd sb do cao (DEM) voi
d6 phén giai 30x30m. Trén co s& muc do phuc
tap cua dia hinh va hién trang sé liéu cia pham
vi xdy dung md hinh, chdng téi phéan chia 6
ludi véi kich thude 6 ludi tuong ung voi do
phan giai cua ban d6 s6 do cao, ving chay mo
hinh gom 67 hang va 46 cot (Hinh 9).

Hinh 9: Bé mat dia hinh dwoc mo phong
trén phan mém md hinh sé

3.3.5. Phan lop trong mé hinh

Dua vao tai liéu céac 15 khoan dia chét, dia chat
thiy van, hé théng ting chira nuéc mé phong
trong md hinh dugc chia thanh 2 16p vai cac
dic diém nhu sau:

Lép 1: L6p chira nude gdm cat hat vira 13n san
soi, cat pha mau xam nau, xam trang xam
xanh, chiéu day 4-11 m.

Lép 2: L6p cach nude thanh phan la sét mau
X&m nau, xam xanh, chiéu day 1-5m.

Pé xay dung so d6 dang bé mit va dang day
cac 16p, can xac dinh cao d6 bé mit va chiéu
day céc tang chtra nudc va 16p cach nude. Bé
tai sir dung ban d6 sé do cao (DEM) véi do
phan giai 30x30m va hinh try khoan cua 15
khoan XP1, GP1, GDP2 va GP3 dé xay dung
cac so dd dang cao. Két qua noi suy cao do
cho bé mit dia hinh va day cac 16p duoc thé
hién trong Hinh 10, Hinh 11.
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Hinh 10: So do dang bé mdt dia hinh

3.3.6. Phén viing hé s6 tham va hé sé nhd nuéc

Céc thong s dia chét thuy van cua céc 16p
trong md hinh bao gém: hé sé thim K va hé s6
nha nuéc S. Hé sé thim K: bao gom hé sb
thim theo phuong ngang Ky, Ky va phuong
thang dung K. Trong d6, Kx, Ky x4c dinh theo
tai liéu hat nuéc thi nghiém chim tai 16 khoan
XP1 va Ky =1/10.Kx . B4i véi 16p cach nude
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Hinh 11: So do ddng ddy tang chira nude

lay Kx= Ky=10 K; =107cm/s. Hé s6 nha nudc
S: truong thim dwgc mé phong 1a tang chua
nuéc khdng ap, do vay hé sé nha nudc trong
lyc Sy duoc xac dinh bang tai liéu hat nuéc thi
nghiém tai 16 khoan XP1, hé s6 nha nuéc dan
hoi Sx  xéac dinh theo gia tri kinh nghiém,
Sx[J=0,0001. Cac thong sb dia chat thiy van
dugc cho tai bang 4.

Bang 4: Thong sé dia chat thity vin ting chira nwéc

L Hé s6 tham K, ]
STT | SO hiéu X Y TCN Hé sé6 nha nwécs,
(m/d)
1 XP1 95745578 | 1495838.93 gh 14 0.22

3.3.7. Diéu kién bién ciia mé hinh

Bién muc nudc téng hop (GHB) 1a diéu kién
bién loai IIT (Q=f(H), luu lugng trén bién phu
thudc vao su thay ddi cua ap lec. Bién duogc
gan cho hé thdng séng va bién bién trong ving

nghién ctu (Hinh 13);

Bién bd cap (RCH) luong bd cap cia nuéc
mua cho nudc dudi dat trung binh thang theo
tai lieu khi tugng thuy van cua khu vuc
(Bang 1);
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Bién bdc hoi (EVAPO): lugng bdc hoi trung
binh thang theo tai liéu khi tuong thuy van.
Gia tri nay khong dat dugc khi myc nudc ha
thip qua sau so vai bé miat dia hinh, o day lya
chon gigi han khéng bdc hoi ¢ d sau Ién hon
5 m. Céc cong trinh khai thac dugc md ta

trong mo hinh duéi dang diém.

Pap ngam: Puoc xem nhu mot 16p cach
nude ngin khong cho dong ngam thoat vé

phia ha luu.

]
S— - ’

Ut oo

Hinh 12: M6 hinh khdi niém theo mdt cdt
doc suoi

[420g28

nua s ,,.4.-}, = -
1

Y Bign GHB

=1
44

naEn

SAC000 ANVE00 SNA200 SNEB00 SN9400 60411

Hinh 13: So d6 héa diéu kién bién GHB
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va CHD vung nghién cuu

3.3.8. Chay va chinh Iy mé hinh dong chady
trong diéu kién tw nhién

M6 hinh dong chay dugc chinh Iy bang viéc
giai bai toan nguoc van dong 6n dinh va bai
toan nguoc van dong khoéng 6n dinh nham
chinh Iy céc thong s6 dia chat thuy van (hé sé
thim K, hé s6 nha nudc S ) va so bo chinh ly
diéu kién bién cia md hinh. Bai toan giai bang
phuong phap 1ap, cac gia tri dugc hiéu chinh
qua timg budc lap. Van dong 6n dinh caa nudc
dudi dat 1a van dong ma cac yéu té dong tham
nhu myc nudc, luu lugng dong chay, gradien
thay luc khong bién d6i theo thoi gian. Giai
bai todn nguoc van dong 6n dinh nhiam chinh
ly hé sé thdm va so bé chinh 1y diéu kién bién
caa md hinh. Bai toan giai bang phuwong phap
lip, ban dau gan céc thong sé dau vao sau d6
mé hinh tinh toan x4c dinh muc nudc. Doi
sanh muc nuéc tinh todn va muc nudce thuc té
theo tai liéu quan tric nam 2022, néu gia tri
hai myuc nudc chénh nhau 16n phai tién hanh
chinh Iy cc thdng sé dau vao. Qua trinh dugc
lap di 1ap lai cho téi khi myc nuéc thuc té
theo 15 khoan quan tric va muc nudéc tinh
toan trén mo hinh xap xi nhau. Thong sb dau
vao trong lan lap cudi la gia tri thong sb da
dugc chinh ly xong.

3.3.9. Déng thdi dong chdy khi c6 dap ngam

Két qua tinh toan bang mé hinh hién trang va
tinh toan du bao trong truong hop c6 céng
trinh dap ngam theo thiét ké dy kién cho thay
muc nudc tai 16 khoan a0 (gia dinh) phia truéc
dap (thuong luu dap) dang 1én 1,7 m vao mua
mua va 1,35 m vao mua kho so véi muc nuéc
trong truong hop chua c6 dap.
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T = 30 ngay (01/2022)

T = 270 ngay (09/2022)

T = 90 ngay (03/2022)

T = 180 ngay (06/2022)

T =360 ngay (12/2022)

Hinh 14: So d6 myc nwéc cho kich ban c6 dap ngam md phéng bsi mé hinh
tai thoi diém cusi thang 01, 03, 06, 09 va 12/2022

Trit luong nude duoc tich trir boi dap ngam
vao khoang 1.599.030,6 m®. Nhu vay, Voi
cong trinh dap ngam thiét ké cho khu vuc
Xuan Phuong c6 thé gop phan cung cip nudc
cho sinh hoat va tu6i ndng nghiép cho cac ho
dan trong khu vuc, dac biét trong giai doan
mua kha.

Hinh 14 1a cac so d6 muc nuéc md phong boi
md hinh kich ban c6 dap ngam trong thoi gian
T =0, 90, 180, 270 va 360 ngay tuong (ing vai

cac thang 01, 03, 06, 09 va 12/2022.

Theo két qua tinh toan tr md hinh sb, muc
nuéc dang cao tir ddu nam 2022 cho tdi thang
04/2022, sau d6 giam dan cho t&i hét thang
08/2022 va tiép tuc 1én manh vao nhitng thang
cubi nam. Pong thai nay phu hop véi lugng
mua va hién trang khai thac phuc vu sinh hoat
va san xuét ndng nghiép cua ving. Luong khai
thac ting dang ké vao céac thang mua kho dan
t6i tinh trang muc nudc giam tir thang 4 téi hét
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thang 8.

Hinh 14 ciing thé hién gradient dong chay tur
tang chtra nudc vao sdng trong cac thang mua
khd va gradient dong chay tir sbng vao ting

chtra nudc trong cac thang mua mua.
3.3.10. Cin bang nudc khi cé dip ngim

Can bang nudc ving nghién ciu dwoc tinh
toan chu yéu dua trén sy bién d6i vé& khi hau
va dic diém tang chira nuéc. Trong md hinh
nay, vung nghién ctu dugc xem xét nhu mot
vlng tinh toan can bang, sy khac biét gita
dong chay vao va ra khoi mét don vi tinh toan
dugc can bang boi su thay d6i vé trir luong.
Dong chay vao chi yéu bao gdm mua va bién;
trong khi d6 dong ra chu yéu tao bai sy bdc

IM:

Charage = 953551797 [m™3]
Constant Head = 0 [m™3]

Wells = 0[m™3)]

Drainz = 0 [m"™3]

MM = 0 [m"3]

LAKE SEEPAGE =0 [m™3]
Recharge = 1481331.6875 [m™3]
ET =0[m"3]

River Leakage = 0[m™3]

Stream Leakage =0 [m™3]
GeneralHead = 213435234 [m™3)
Tatal M = 1599030625 [rm™3]

ouT:

Starage = 1131609.25 [m™3]
Constant Head = 0 [m™3)]
Wells = 91833 5454 [m™3)
Draing = 0[m™3)

MW = 0 [m™3]

L&KE SEEPAGE =0[m™3]
Recharge = 0[m™3]

ET = 358140.0625 [m™3]

River Leakage = 0 [m™3]
Chreamn Leakage = 0 [m™3)
GeneralkHead = 171037402 [m™3)
Tatal OUT = 1598691.75 [m™3]
M -0UT =338.875 [m™3]
Dizcrepancy = 0.02%
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hoi, khai thac nuwéc ngam, tich chira trong tang

chra nudc va thoat ra bién.

Két qua md hinh vao thang 12/2022 thé hién
rang, tong luong nudc vao la 1.599.030,6 m?,
trong d6 lwong bd cap dén tir cac bién Ia
2.343,5 m® chiém 1,33%, bo cap tir mua va
thim do tusi la 1.481.331,8 m?®, chiém
92,64%, luong tich chira 96.366,1 m® chiém
6,03%; tong luong nudc ra 1a 1.598.691,750
m3, trong d6 lugng nudc do khai thac la
91.838,6 m®, chiém 5,74%, thoét ra do béc hoi
la 358.140,1 m?®, chiém 22,04%, thodt ra bién
la 17.103,7-m® chiém 1,07% va luong tich
chea con lai trong tang chta nudc 1A
1.131.609,2 m® chiém 70,78% (Hinh 15).

IN

;ﬁ.;;\" avaal 6%
= 0%
i 3 B

B Storage
Recharge

General-Head

ouT

M Storage

Well

General-Head

Hinh 15: Can bang nwéc ving nghién citu

4. KET LUAN

Tang chira nuéc trong cac thanh tao dé tir
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khong phén chia trén dia ban Nam Trung Bo
chu yéu phan bd doc theo cac song sudi, co
thanh phan chu yéu 1a cat hat thd, cudi tang,
Huéng doc vé cac dam pha, bién va do dbc
twong d6i 16n, trén mat cit ngang ctia cic song
sudi cac thanh tao nay thuong dugc gidi han
boi cac doi dat da thAm nudc yéu. Nude ngot
trong tang chira nudc c6 xu hudng theo do dbc
thiy luc cia cac tram tich nay thoat ra song,
dam pha, bién 1am ton that mot luong 16n nude
ngot cuia ting chira nuGe. Pap ngam 1a dang
cong trinh cit ngang qua ting cha nudc
ngin khong cho dong ngam thoat vé ha luu
nhim dang dong chay nudc ngam ty nhién,
luu gitt nudc trong cac ting chtra nude. Day
la giai phap cong trinh c6 tinh thyc tién cao
dé luu giit va chdng that thoat nudc trong
cac thanh tao dé¢ tor khong phan chia khu vuc
Nam Trung B9.

Két qua mod phong bang phan mém Visual
Modflow qua trinh hoat dong cua mot dap
ngam gia dinh dé luu giit nudc trong cac thanh

TAI LIEU THAM KHAO

tao d¢ tu khong phan chia cho mot luu vuc
sudi tai x3 Xuan Phuong - thi x4 S6ng Cau —
tinh Phéi Yén cho thiy sau khi xay dung dap
ngam dang 1én 1,7 m vao mua mua va 1,35 m
vao mua khd so voi myc nudc trong truong
hop chua co6 dap. Lugng nudc tich chira dugce
vao khoang 1.035.254.07 m® /nim. Nhu vay,
néu xay dung cong trinh dap ngam cho khu
vuc md phong c6 thé gop phan cung cap nudc
sinh hoat va san xuit cho nhan dan trong khu
vuc, dac biét trong giai doan mua kho.

LOI CAM ON

Bai bao dua trén cac sd lidu nghién ctru cla pé
tai “Nghién citu dé xudt cac gidi phdp giam
that thodt nwéc duwdi dat nham ting cuwong
nguon nwée cho cac ving khan hiém nwde ven
bién Nam Trung B¢~ mi s6 DPTDL.CN-68/21
do B Khoa hoc va Cong nghé quan ly, don vi
chu tri thyc hién 1a Vién Khoa hoc Thuy loi
Viét Nam. Cac tac gid xin tran trong cam on.
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