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Tom tit:

Bai bao trinh bay két qua thi nghiém mé hinh vét 1y vé kha niing thu nuéc ciia ng loc va bé tong réng dung trong
giéng tia va giéng dao thu nwéc thanh bén dé khai thac nwéc ngdm. Thi nghiém mé hinh nhim xéc dinh cic twong
quan giira thanh phan cip phdi, hé sé thim, cdt nwéc, dd chit, dd doc dit ong véi kha ning thu nwéce ciia cac loai két
céu 6ng loc khac nhau. Két qua thi nghiém tim ra kha niing thu nwéc ciia 6ng loc va bé tong rdng lan lwot 1a 2,162-
12,238 I/ph/m va tir 0,0053-0,0227 I/ph/cm?. Két ciu thu nuwéc nim ngang bang dng loc hodc bé tong rong cé thé ding
trong cac loai giéng dirg dé khai thiac nwéc ngim trong mai truong trim tich bién gié.

Tir khéa: con cat, két cau thu nwéc, tang chira nwéc, thu nwéc nam ngang.

Chi s6 phén loai: 2.1

Pat van de

Dai cOn cat ven bién thugc 4 tinh khu vyc Béc Trung
Bo6 (Nghé An, Ha Tinh, Quang Binh, Quang Tri) c¢6 tong
chiéu dai khoang 271,9 km, dién 16 443,7 km?, thuong ‘phén
bd song song vai dudng bo bién hién tai va bi _phén cét boi
mang ludi song sudi trong vung thanh 11 dai con cat. Thanh
phan thach hoc ciia tang chtra nudce trong cac dai con cat chii
yéu 1a ct hat min dén vira thudc thanh tao bién gi6o (mvQ),
chiéu day cua ting chira nudc thay ddi tir 3,0-15,0 m. Nude
trong cac thau kinh nuéc nhat 1a ngu(‘)n cung cép chii yéu
phuc vu nhu cau sinh hoat va san xuat cho nhan dan sinh
song trén va lan can khu vyc con cat. Téng luu lugng khai
thac vao khoang 41.601,7 m*/ngay dém, trong d6 luu lugng
phuc vu sinh hoat la 25.940,8 m*/ngay dém, phuc vu san
xudt 14 15.660,9 m*/ngay dém [1].

Céc mod hlnh khai thac nuée ngdm theo phuong théng
dung nhu giéng dao, giéng khoan don, hanh lang giéng la
cac md hinh chu yeu dang khai thac nuéc ngdm trong cac
dai con cat ven bién mién Trung. Cac m6 hinh nay doi khi
hodc khong dap umg du nhu cau cap nudc hodc khai thac
qua muc 1am ha thap muc nudc ngam va dich chuyén bién
min lam nhiém man d6i nude ngot. Quy mo khai thac chu
yéu 12 ho gia dinh nén viéc quan 1y khai thac vé trir luong va
chét lugng ciing gip kho khan.

Dé dap tng nhu cau ding nudc ngay mot ting va giam
thicu tac dong dén tang chira nudc, mot so cong nghé khai
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thac nudc ngam theo phuong ngang di dugc nghién ctru va
ap dung vao thuc té. Hé théng thu nudc ngam theo phuong
ngang (TNNN) thuong dugc ap dung tai cac khu vuc co
chiéu day tang chira nuéc mong, myc nudc ngdm nim
néng. Phan tich cac vu diém cua hé thong TNNN va pham
viung dung da dugc trinh bay trong nghién ctru cia Hunt va
cs (2002) [2]. Hé théng TNNN c6 uu diém 1a thu duoc luu
luong 16n khi bd tri khai thac & khu vuc cdn cat.

H¢ théng thu nudce trong con cat ngay cang tré nén phd
bién. Tai Hoa Ky, hé théng TNNN phé bién & Louisville,
Kentucky va & Sonoma County, California; tai Han Quéc co
mb hinh giéng tia cip nudc ven song Nik Dong, thanh phd
Chang Won; tai Nhat Ban ¢6 nha may nudc Kinuta, khu vuc
Tokyo Metropolitan, thanh phé Tokyo. Tai Viét Nam ciing
da c6 céc nghién clru twong tu, nhu m6 hinh khai thac nuéce
ngam trong con cat ven song Trudng Giang, tinh Quang
Nam [3]. Nghién ctru su bién thién cua cot nude thim doc
theo 6ng loc nim ngang béng md hinh vat Iy da dugc trinh
bay trong két qua nghién ctru cua Chen va cs (2003) [4].
Nghién ctru sy ha thap muc nudc xung quanh mét ong loc
nam ngang trong tang chira nuéc khong ap dugc trinh bay
trong nghién ctru ciia Hongbin Zhan (2002) [5]. Phan tich
toc d6 dong chay cua nude thong qua mot mot ong thu nude
nam ngang dudi day séng lan dau tién dugc trinh bay boi
Hantush va Papadopulus (1962) [6]. Nghién ctru sy van
dong cua nude dudi dat bao gom luu luong va véan téc dong
chay dén mot dng loc nam ngang c6 dudong kinh 30 mm va
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Abstract:

This paper presents the results of the physical
experiment on water collecting capacity of the filter
tubes and porous concrete used in the radial and
shallow wells for groundwater collecting purposes.
The physical experiment aimed at determining the
correlations between various parameters such as grading
composition, permeability coefficient, water head,
density, and tube slope with water collecting capacity of
different types of filter structures. Experimental results
showed that the ability of collecting water of filter tubes
and hollow concrete were from 2.162 little/minute/m to
12.238 little/minute/m, and from 0.0053 little/minute/cm?
to 0.0227 little/minute/cm?, respectively. The horizontal
water collection structures including filter tubes and
porous concrete can be used in many kinds of vertical
wells to exploit groundwater in windy marine sediments
environment.

Keywords: aquifer, horizontal water collection, sand
dunes, water collecting structures.

Classification number: 2.1

chiéu dai 2,6 m da dugc trinh bay trong nghién ctru ciia Kim
Va cs (2012) [7]. Anh huodng cua m01 truong dia chét dén
ong loc thu nudc nam ngang va giéng gom nude da duogc
Mohamed va Rushton (2006) [8] nghién ctru va cong bd.
Tai chau Au, thiét ké va xay dung h¢ théng thu nudc dudi
dat ¢ nghién ctru cia Grischek va cs (2002) [9].

Tai khu vuc dai cdn cat ven bién Béc Trung B chua co
cong bd khoa hoc vé cac twong quan giita cac yéu td dia chat
thuy van nhu: thanh phén hat, do chat, hé sb thim, cot nudce
tham... va két cAu éng loc nhu: d§ md, ty 1€ khe hd va duong
kinh, d6 ddc ciia 6ng loc. Nghién ciru ndy sir dung mé hinh
vatly dé thi nghiém xac dinh cac twong quan gitra cac thong
s6 dia chét thiry van dic trung clia tang chira nude voi kha
ning thu nudc ciia cac két cau thu nude ngam khac nhau.
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Mo hinh thi nghiém
Giéng tia

Két cdu mo hinh giéng tia (hinh 1) thuong bao gom:
1. Két cau thu nudc (cac tia thu nuéc); 2. Giéng tap trung
nudc; 3. May bom nudc. Sé luong tia phy thude vao luu
Iuwgng khai thac, kha nang thu nudc cta tia va trit lwgng khai
thac cho phép cua tang chira nudc.

5
H
H
b
g

1. Kéteiu
thunde

2, Giéng tip
treng nudc

1
=

A VO
Htmngmm chw w8

Tiging e chiy

5

ey
1.Kétc
 thunuée

1. Kéreiu
thu tude

2
a 3. Miy bom
i

2
T

a. Mat béng giéng tia. b. Cét doc giéng tia.

Hinh 1. So hoa mé hinh giéng tia.

Giéng dao thu nwdc thanh bén

Giéng dao thu nudc thanh bén (hinh 2) ¢6 pham vi ap
dung ddi véi cac cong trinh quy mé khai thac tir 5-20 m¥/
ngdy, va nén ap dung khi chiéu day tang chira nuéc mong,
d0 sau khai thac <6 m.
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Hinh 2. So hoa giéng dao thu nwéc thanh bén.

Kich thuéc mé hinh thi nghiém

Thi nghiém mé hinh nham xac dinh cac twong quan giita
thanh phﬁn cép phéi, hé sb tham, cot nudce, do chat, do doe
thity luc voi kha ning thu nudce cua céc loai két cau 6ng loc
khac nhau. So d6 va hinh anh mé hinh thi nghiém dugc thé
nhu hinh 3. Kich thudec mo hinh thi nghiém c6 chiéu dai 1,2
m, rong 0,4 m, cao 0,6 m.
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Hinh 3. So’ d6 va hinh anh mé hinh thi nghiém.

Vit liéu mé phong

Vit liéu md phong méi truong tham cho két ciu thu
nudce gieéng dao thu nudc thanh bén dugc dung 1a cat hat
min, cat hat tho va cudi soi. Thanh phan cap phoi va déc tinh
tham cua vét liéu dugc trinh bay ¢ bang 1.

Bang 1. Céac thong sb vat liéu mo phéng moi trwdng tham cho két
cau giéng dao thu nwéc thanh bén.

Gid tr
STT ~ Chi tiéu ﬁzu ?i‘"‘ Citmin ~ Cittho  Cugi séi
T (@) (amQ)
Thanh phén hat
+ Hat cugi (>20) mm
+ Hat s6i san (5,0-10,0) mm P 25,9
+ Hat 56 san (2,0-5,0) mm % 02 0.6 64,8
+ Hat cdt to (0,5-2,0) mm % 89 426 83
: + Hat cat vira (0,25-0,5) mm % 672 3.6 02
+ Hat cat nho (0,1-0,25) mm % 18,7 17,0 0,3
+ Hat cat min (0,05-0,1) mm % 08 45 0.4
+ Hat bui (0,005-0,05) mm % 42 18 0
+ Nhom hat sét <0,005 mm % 00 00 0
2 Hesrdng max e 0985 0,750
3 Heé ) r5ng min e 0,638 0,486
4 Khdi lwong riéng As - 2,66 2,66
5 Hgsothim K oms  21810°  537x10°  3,09x102

TAP CHI

HOA HOC

ONG NGHE I} Nam 62(6) 6.2020

Khoa hoc Ky thuat va Céng nghé n—

Mo phong cac két ciu thu nwéc cho giéng tia

Céc két cdu thu nude ding cho giéng tia dwoc thi nghiém
trong nghién ctru nay gém 3 dang ong loc ¢ cu tao va
dudng kinh khac nhau. Céc thong sb cua éng loc dugc trinh
bay ¢ bang 2. Py la cac loai dng sir dung phd bién trén thi
treong hién nay (hinh 4).

Bang 2. Thong sb ky thuat ctia cac loai 6ng loc.

ST Logibngloe (cnl:)i‘éu dai ml;g kinh z:ljnr:;)ng khe zz)nw
| (‘)ngl thu quén bang Waterbelt - 10 %

Capiphon pipe (WP76) ’
2 Ong loc kiéu Johnson JS (J$48) 1,0 46 0,508 33
3 Ong loc kiéu Johnson JS (JS90) 1,0 9 0,508 13,83

Hinh 4. Cac loai 6ng loc thi nghiém.

Mo phong két ciu thu nuwéc ciia giéng dao thu nwéc
thanh bén

Luu luong khai thac cua loai hinh giéng thu nudce thanh
bén bang bé tong rong phu thudc vao kha nang thu nudc cua
vat liéu thu nudc b tri tai doan gilta cua giéng. Bén canh
kha ning thu nudc thi cac két cdu thu nude nay con phai co
kha ning chiu luc dé giit cho thanh giéng duoc 6n dinh. Dé
dam bao cac diéu kién do, chon vt liéu bé tong rong dé tlen
hanh thi nghiém. Kha niang thu nuéc ciia ong bé tong rong
duoc xac dinh thong qua mo6 hinh thi nghiém vat ly.

Str dung hai loai bé tong rong. Loai mot 12 bé tong rong
cdt lidu 1a 100% da dam co cap phdi hat 2,5 mm < d < 5,0
mm; loai hai 1 bé tong rdng cbt liéu gdm 80% da dam co
cap phdi hat 2,5 mm < d < 5,0 mm va 20% cat thd (cat co
50% hat v6i 1,0 mm < d < 2,5 mm). San pham bé tong rong
sau khi ché tao va dua vao thi nghiém c6 dang hinh tru tron
(hinh 5).

Hinh 5. Bé tong réng sau khi ché tao.
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Cac kich ban thi nghiém

Cot nudc tham: véi dic diém chidu day tang chira nudc
mong, myc nudc ngam nim ndéng, muc nude ngém dao
dong giira cac mua trong nam khoang 2 m, dy kién dat he
thong ong nam ngang sau t6i thiéu dudi muc nudc ngam
mua kiét 1a 0,5 m. Trén hinh 3, c6t nudc thim la khoang
cach tir bé mat mo hinh dén tim dau vao cta dng thu nudc.

Khi md phong ¢t nude tham trong giéng tia, chon cac
mirc mé phong 1a: 10, 20, 30, 40 va 50 cm. Déi voi giéng
thu nudc thanh bén, dé danh gia anh hudng cia cot nude
thim dén kha ning thu nudc cia bé tong rdng, dé tai da tién
hanh thi nghi€ém voi cac chiéu cao cot nude 1, 2, 3, 4, 5 va
6 m.

bo déc éng loc: dé lwa chon duogc do dbc 6ng loc hop ly
trong giéng tia trén thyc te, tién hanh thi nghiém véi cac do
doc ong loc 1a 1, 3 va 5%.

£ 2 - -
Ket qua thi nghiém

Két qua thi nghi¢gm xdc dinh cic thong s0 ciia két ciu
thu nwéc phuc vu thiét ké giéng tia

Twong quan giita cgt nuoc tham va kha nang thu nuoc
cia cdc logi ong loc trong cdc méi trieong tham khdac nhau:

Kha ning thu nude cia dng loc phu thude vao nhidu yéu
td khac nhau nhu hé sé thAm cta méi truong lam viéce, cot
nude thim, két ciu cua dng loc... Dé xdy dung twong quan
giita kha nang thu nudc cua ong loc véi cac mirc cot nude
thim trong cac moi truong thim khac nhau, chung t6i tién
hanh thi nghiém véi cac didu kién mé phong nhu da néu
trén. Két qua thi nghiém vé tuong quan giita kha ning thu
nuée cua dng loc véi cot nude thdm trong cac modi trudng
thAm duogc thé hién & hinh 6.

(A)y =0239x - 0,016

(B): y=0234x -0.033 (©):y = 0.041x +0,027
— {

 (BXWBT76-Cat thé
X ©:JS48-Cat min
% (D):JS48-Cit thd
©(B):1890-Cat min
# (F):JS90-Cit tho

Cotmude (m)
s
s

(F): y = 0.038x - 0,026

(D): y = 0.036x + 0,000

0,0 2.0 4.0 6.0 8.0 100 120 140 16.0
T¢ lwu luong q (Vplvm)

Hinh 6. Twong quan gitra kha nang thu nwéc cia mét s6 loai 6ng
loc va gradien tham trong cac méi triwdng tham khac nhau.

Ty luu lugng q 1a kha niang thu nuée cia 1 m chidu dai
ong loc trong thoi gian 1 phat. Pay 1a chi tiéu can dugc xac
dinh trong qua trinh thiét ké tinh toan hé thong thu nudc
cua giéng tia. Tuong quan gitta ty luu lwong cua cac loai
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6ng loc trong cac m()i truong thim khac nhau véi cot nude
thim c6 dang tuyén tmh tuy nhién tuong quan ndy sé thay
d6i khi kha nang cung cap nude cliia moi truong tham cling
nhu c6t nudce thim vuot qua kha ning thu nude cua ong loc.
Trén hinh 6 c6 thé thay, v6i cot nude tham thay ddi tir 0,1
dén 0,5 m thi trong mdi truong tram tich bién gié kha ning
thu nudc cua cac loai dng loc ¢ thé dat tir 2,162 1/ph/m dén
12,238 1/ph/m.

Anh hwéng ciia dp doc 6'ng loc dén khd nang thu nuwdc
ctia ong loc

18,000
(Fy=-0,871x + 16,92

16,000 . @)y=-0420% + 14,54

e (E)y = -0,272x + 13,19
14,000 T~

12,000

(CF=0,148x + 12,16

10,000

g + (A): WB76-Cat min

8000 m (B): WB76-Cit thé

= X ©: 1S48-Cit min
8,000 (D):7S48-Cét thé

A (E): JS90-Cat min

.
1000 # (F).TS90-Ct tho

(Byy=-0038x + 24

2,000 B SRR
(Ayy=-0,04 14

0,000

0 1 2 3 4 5 6
DG déc dng loc (%)

Hinh 7. Twong quan gitra kha nang thu nwéc va dé déc cuia mot
s0 ong loc trong cac mai trieng tham khac nhau.

Do dbc cua dng loc 1a mot trong cac yéu td can thiét khi
tinh toan thiét ké giéng tia. Dé danh gia anh huong cta do
dbc dén kha nang thu nude cia dng loc trong cac moi trudng
thdm khac nhau, tién hanh thi nghiém véi cac do doc dng
loc 1, 2 va 5% trong cac moi trudng cat min, cat thd voi cac
chiéu cao cot nudc 1a 10, 20, 30, 40 va 50 cm. Két qua thi
nghiém dugc thé hién & hinh 7.

Thong thuong ddi voi dng dan nudce, dd doc dng cang
cao, van téc dong chay cang 16n va theo d6 luu lwong ciing
tang. Tuy nhién, muyc ti€u thi nghiém nay la danh gia kha
nang loc va thu nude ciia dng loc dit trong dat cat. Két qua
thi nghiém cho thay kha niang thu nudc cia ong loc ty 1&
nghich véi d6 dbc 6ng, 46 dbc cang 16n ty luu lugng thu
cang nho. Nguyén nhan 14 voi cao d6 dau ra ctia éng loc ¢b
dinh tai day bé thi nghiém, diéu chinh do dbc éng loc béng
cach ning cao dau vao ng loc (xem hinh 3), dan t6i do dbc
dng cang 16n thi cot nude thim (khoang cach tir mat mo
hinh dén tim ng) cang giam, do d6 ty luu lugng giam theo.
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Dé dam bao giam thiéu ling dong trong éng thu nudc, kién
nghi nén chon goéc nghiéng ong thu tir 3 dén 5%.

Két qud thi nghiém xdc dinh cdc thong s6 ciia két ciu
thu nwoc phuc vu thiet ké gieng dao thu nwoc thanh bén

Két qua thi nghiém véi 2 loai cAp phdi bé tong rong, tuy
nhién chi c6 loai cip phdi BTR.100% M2.5 dat hiéu qué thu
nudce co thé chon lam két cau thu nude. Két qua thi nghiém
tuong quan gitra kha nang thu nudc cia bé tong rong trong
cac moi truong thadm khac nhau véi chiéu cao cot nudc tham
duoc thé hién trén hinh 8.

0,12
. P
(4) BTR-Cit min (C)y=0,011x +0,032
o 0,10 = (B) BTR-Cat tho —
=i P ~ Iy
i) 4 ©-BTR-Cuoi so1 A /«/
£ 0,08 .
= o
= 0,06 —
g //r (B)y=0,006x + 0,008
] _ -m
= 0,04 a / me
= o wT C)y =0,003x +0,000
i IEUUPEEL S
= 0,02 IESNRREE " .
e——— ¥
. e *
0,00
0,0 1,0 2,0 3,0 4,0 5,0 6,0 7,0

Chiéu cao cét nwdc H (m)

Hinh 8. Twong quan giira kha néng thu nwéc cia bé téng réng va
chiéu cao cot nwérc.

Két qua thi nghiém cho thiy co6 thé ding bé tong rong
cho cac két cdu thu nudc ngam trong moi truong 16 rdng.
Kha ning thu nudc cua bé tong réng phu thudc vao nhiéu
yéu t6 nhu chidu cao cot nudc, hé s6 thim ciia moi truong
thu nudce. Trong khoang cot nudc thi nghiém tir 1 dén 7 m thi
kha ning thu nudc tuyén tinh v6i chidu cao cot nude va ting
dan trong cac moi truong lan luot 1a cudi, cat thd, cat min.

Keét luan

- Ty luu lugng cac loai dng loc trong cic mdi trudng
thim thay di theo tri s6 cot nudc thdm va co quan hé tuyén
tinh. V&i ¢t nude thim thay ddi tir 0,1 dén 0,5 m thi trong
moi trudng tram tich bién gié kha ning thu nudc cia cac
loai 6ng loc dat tir 2,162 dén 12,238 1/ph/m.

- Kha ning thu nude cua dng loc ty 18 nghich véi do doc
dat ong. Tuy nhién, dé giam thiéu lang dong trong ong thu
nudc, nén chon goc nghiéng ong thu tur 3 dén 5%.
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- Bé tong rdng du kha nang thu nudc dé dung lam két cau
thu nuéc cua giéng dao thu nuéc thanh bén. Khi thay doi
chiéu cao cot nude thi nghiém tur 0 dén 7 m thi kha nang thu
nude ciia bé tong rong trong moi truong tram tich bién gid
(mvQ) thay d6i tir 0,0053 dén 0,0227 I/ph/cm?.
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