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Tdm Idt: 

Qk'i bao t rmh bay ket qua thf nghiem mo hinh vat Iv ve kha nang thu nu'o'c cua ong Igc v^ be tong rong dung t n m g 
gieng tia va gieng dao thu niro'c thanh ben de khai thac nuac ngam. Thi nghidm mo hinh nhAm \ a c djnh eac lu-oTig 
quan giira th^nh phan cap phoi . he so tham, cgt nuac . HQ chat, do doc dal ong voi khii nSng Ihu nu-ffc ciia cikc loai ket 
cau ong Igc kh^c nhau. Ket qua thi nghidm tim ra kha nang thti nu'o'c cua ong I9C va be long rong lan lu'gl 1̂  2,162-
12,238 1/ph/m \k tir 0,0053-0,0227 l/ph/cm'. Ket cau thu niro'c nam ngang bang ong Igc ho3c be long rong c6 Ihi; diing 
Irong cdc loai gieng du'ng de khai thac nu'o'c ngam trong moi tru'tmg t r am tich bien gi6. 

Tir khda: con cat, ket cau thu niro'c, tang chira nu"0'c. thu nu'o'c nam ngang. 

Chi so phdn lo^u: 2.1 

Dai con cat ven bien thuoc 4 linh khu virc Bac Trung 
BQ (Nghe An, Ha TTnh, Quang Binh, Quang Tn) co long 
chieu dai khoang 271,9 km, dien lo 443,7 km', thucmg phan 
ho song song vai ducmg bcr bien hien tai va bi phan cat boi 
mang luoi song suoi trong vung thanh 11 dai con cat, Thanh 
phan thach hpc ciia tang chira nuoc trong cac dai con cai chii 
yeu la cat hat min den vira thuoc thanh tao bien gio (mvQ), 
chieu day ciia tang chira nuoc thay dot lir 3,0-15,0 m. Nuoc 
trong cac thau kinh nuac nhat !a nguon cung cap chii yeu 
phuc vi,i nhu cau sinh boat va san xuat cho nban dan sinh 
song tren va Ian can khu vyc con cat. Tong luu Iuang khai 
thac vao khoang 41.601,7 mVngay dem. trong do luu lugng 
phuc vu sinh hoat la 25,940.8 m-Vngity dem. phuc vu san 
\u5t la 15,660,9 mVngay dem [1] 

Cac mo hinh khai thac nuoc ngam theo phuong thang 
dimg nhtr gieng dao, gieng kiioan dan, hanh lang gieng ta 
cac mo hinh chii yeu dang khai thac nuac ngam trong cac 
dai con cat ven bien mien Trung. Cac mo hinh nay doi khi 
lio îc khong dap ung dti nhu cau cap nuoc hoac khai thac 
qua miic !am ha ihap muc nuoc ngam va dich chu>en bien 
man lam nhiem man dot nuoc ngot. Quy mo khai thac chii 
VCU la hO gia dinh nen viec quan ly khai thac ve triJ lucmg va 
chat Itrpng cung gap kho khan. 

De dap ling nhu cau dung nuoc ngay mpt lang va giam 
thieu tac dong den tang chira niroc. mot so cong nghe khai 

thac nuac ngam theo phirong ngang da duoc nghien ciru va 
ap dung vao Ihuc te. He thong thu nuac ngam theo phuang 
ngang (TNNN) thuong (Huge ap dung tai cac khu v^rc co 
chieu dav tang chira nirdc mong, myc nuac ngam nflm 
none. Phan tich cac uu diem ciia he thong TNNN va pham 
vi img dung da dupc trinh bay trong nghien cim ciia Hunt va 
cs (2002) [2] He thong TNNN co uu diem la thu diroc luu 
lugng lon khi bo tri khai thac 6 khu vuc con cat. 

He thong thu nuac trong con cat ngay cang ird nen pho 
bien. Tai Hoa Ky, he thong TNNN pho bien d Louisville. 
Kentucky v a d Sonoma County, California; lai Han Quoc co 
mo hinh gieng tia cap nirdc ven song Nak Dong, thanh pho 
Chang Won: tai Nhat Ban co nha may nudc Kinuta, khu virc 
Tokyo Metropolitan, thanh pho Tokyo, Tai Viet Nam ciing 
da cd cac nghien ciru luong tu, nhu mo hinh khai thac nuoc 
ngam trong cdn cat ven sdng Trudng Giang, tmh Quang 
Nam [3] Nghien ciru su bien thien cua cot nudc tham dpc 
theo dng lpc nam ngang bang mo hinh vat ly da dupc irinh 
bay trong ket qua nghien ciru cua Chen va cs (2003) [4] 
Nghien cim str ha thap mirc nudc xung quanh mgt ong Ipe 
nam ngang trong tang chira nudc khdng ap dupc trinh bay 
trong nghien ciru ctia Hongbin Zhan (2002) [5]. Phan tich 
tdc dp ddng chay ciia nudc thdng qua mot mpl ong thu nudc 
nam ngang dudi day sdng lan dau lien duac trinh bay bdi 
Hanlush va Papadopulus (1962) [6]. Nghien ciru sir van 
dpng cua nudc dudi dat bao gom luu lirong va van loc dong 
chay den mdt dng lpc nam ngang cd dudng kinh 30 mm va 
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Abstract: 

I his paper present;, the results of the phvsical 
csperinieni on >»aler collecting capacitj of the filter 
lubes and porous concrete used in Ihe radial and 
shallow wells for groundwater collecting purposes. 
The phvsical experiment aimed al determining the 
correlalions between v arious parameters such as grading 
composition, pcrmeabllitv coefficient, water head, 
densitv. and lube slope with water collecting capacilv of 
dilferent t>pes of filler structures. Experimental results 
showed that the abilit> of collecting water of filter tubes 
and hollow concrete v*ere from 2.162 little/minute/m to 
12,23H lilllc'minutc/ni. and from 0.0053 litlle/minute/cm' 
(o 0.0227 link' minuie cm', respecliveh. The horizontal 
w;iUT coMection structures including filler lubes and 
porous concrete can be used in manv kinds of vertical 
wells to exploit groundwater in Hindy marine sediments 
environment. 

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

(lu'^'.ifictinon number: 2.1 

chicu dai 2,(1 m da dupc trinh bav trong nghien ciju ciia Kim 
v;i ĉ  (20121 PI Anh huong ciia moi trudng dia chat den 
ling lpc thu nuac nam ngang va gieng gom nudc da dugc 
Mohamcd va Rushton (2006) [8] nghien cim va cdng bo. 
Tai chau .\u. thiet ke va \ay dung he thdng ihu nirdc duai 
dal CO nghien cuu ciia Gnschek \a cs (2002) [9]. 

Tai khu vyc dai cdn cai vcn bicn Bac Trung Bd chua cd 
cdng bd khoa h(,vc v e cac tuong quan giira cac > eu td dia chat 
thil) van nhu: thanh phin hat. Jo chat, he so tham. cot nuac 
th Jm, . V a kcl cau dng loc nhu" dd mo. i\ le khe ha v a ducm^ 
kmh. dp dde CUJ dng li>c Nghien ciru nav -^u dung md hinh 
vat K dcihi nghiem vac d|nh cac im-mg qujn giitacac ChiV.g 
M* ilia chat ih' . van dac tnmg cua lang chuu nuoc \ai kna 
ning Ihu nuoi. ci cv k.-i ,̂iu thu nunc ngjni kl'.at nh,. 

M hub ni nghlftin 

Gieng tia 

kcl ciu md hinh gicng n.i d 
1 Kel Cliu Ihu nuoe ic.K na tliu '' 
nuoc. 3. M.iv b.^n nuoc. So Urv 'g 
,^an.kh,iUhac. klu nang ih.Mnracc. 
ihae cho phep cua tang chua niroc 

;„ron- bao gom: 
uicng lap trung 

.hy ihucic vito lira 
,,, ^ a ini luong khai 

aMalbanggiSnglia b. Cat dgc gieng Ha 

Hinh 1- Sff hoa mo hinh gieng tia, 

Oieng ddo thu niro'c thdnh ben 

Giĉ ng diio thu nudc thanh ben (hinh 2) co pham vi ap 
duna ddi vdi cac cdng trinh quy mo khai thac tir 5-20 mV 
neay. va nen ap dung khi chigu day l4ng chira nudc mong, 
dp sau khai Ihac <6 m. 

Hinh 2. So hoa gieng dao thu nirifc thanh ben. 

Kich thir&c mo hinh thi nghidm 

Thi nghiem md hinh nham xac dinh cac luong quan ei&a 
thanh phan cap phdi, he sd tham, cdt nu{»L dn chat dd dde 
ihiiy lire vdi kha nang thu nude cua cac k^i k î cau'dng lpc 
khac nhau Sa dd va hinh anh md hinb ihi ri'ihiem duo th'' 
-i-!Lrhinh3 Kich thirdc md hinh thi nghi-: i,' .nchi^u 1'' 
111 r-'iig <i,4 ni. (_ao 0.6 m ,2 
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Khoa hpc Ky thu$t va Cdng nghi i 

.Mophdng cdc kit cdu thu nir&c cho gieng tia 

Cac ket cau ihu nudc diing cho gieng tia dupc thi nghiem 
trong nghien cim nay gdm 3 dang ong lpc cd cau tao va 
dudng kinh khac nhau. Cac thdng sd cua dng Ipc dupc Irinh 
bay d bang 2. Day la cac loai dng su dyng phd bien tren thj 
trudng hien nay (hinh -4). 
Bang 2, Thong so ky thuat cua cac loai ong Ipc. 

ST\ L N I N J I K 
Chi^dU 

(mmi Imn) IM 

l)iK iki quiD tdsg'A^Eibcli • 

j ^ l T O S ) 

b] M6 hlnh Ihi nghiOm Irong Ctil c) Mo hinh llii nghiem Irong nifOC 

Hlnh 3. Scf do va hinh anh mo hJnh thi nghiem. 

Vgt li{'u md phdng 

Vat lî u md phdng nidi trudng tham cho kel cau thu 
nude gieng dao Ihu nirdc thanh ben duoc dimg la cai hat 
mjn, cat hat tho va CUQI sdi, Thanh phan cap phdi va dac tinh 
tham ciia val lieu dirge trinh bay d bang 1. 
Bang 1. Cac thong so vat lieu md phong moi truing tham cho ket 
ciu gî ng dao thu nu'o'c thanh ben. 

Ciiiri 

Cai mjn Cai iho 

ImvQ) lomQ} 

Thinh phan hji 

+ H?icupi(>20)mm 

+ H)i SOI son (5,0-10.0) mn 

+ H;l SOl s?n (2,0-5,0) nun 

+ H}ldl 10(0,5-2,0) mm 

+ H»iian-iia(0.25-0_^)!ni 

+ H)idt nho (0,1-0.25) mi 

+ Kpidim|n(0,OS-O,l)nii 

*Hjlbvi (0,005-0,05) mm 

+ Nhom hai sci <0,005 mm 

H^sorongmu 

H; so rong nun 

Khoi lirgng neng 

H; so Iham 

Hinh 4. Cac loai ong lpc thi nghidm. 

.Md phong ket cdu thu ntnfc ciia gieng ddo thu nir&c 
thdnh ben 

Luu lugng khai ihac ciia loai hinh gieng thu nudc thanh 
ben bang be tdng rdng phu thupc vao kha nang thu nudc ciia 
vat lieu thu nudc bo tri tai doan giira eua gieng. Ben canh 
kha nang thu nudc thi cac ket cau thu nudc nay cdn phai cd 
kha nang chiu luc de giir cho thanh gieng dugc dn djnh. De 
dam bao cac dieu kien dd, chgn vat lieu be long rdng de tien 
hanh thi nghiem Kha nang thu nudc cua dng be tdng rong 
dugc .\ac dinh thdng qua md hinh Ihi nghiem vat ly. 

Sir dung hai loai be tdng rdng. Loai mdt la be tdng rdng 
cdt lieu la 100% da dam co cap phdi hat 2,5 mm < d < 5,0 
mm: loai hai la be tdng rdng cdt lieu gdm 80% da dSm cd 
cap phdi hat 2.5 mm < d < 5,0 mm va 20% cat tho (cat co 
50% hat \ di 1,0 mm < d < 2,5 mm). San pham be tdng rong 
sau khi che tao va dua vao thi nghiem cd dang hinh tru trdn 
(hinh 5) 

Hinh 5. Be tong rong sau khi che tao. 



I Ktioa hoc Ky thuit vi Cdng nghi 

Cdc kjch t>dn ihi nghifm 

C dl nifiTC tham vcn d,ic diem chieu dav iing chuu nucn: 
mong. mvrc nudc ngam nSm none, muc nuoc ngam dao 
dpng giiia cae mua trong n3m khoang 2 m. dy kien Jai he 
Ihdng dng n5m ngang sau tci thieu dui.^ myc nuoe ngim 
mua kiv't la 0.5 m. Tren hinh 3. cgt nuoc iham la khoang 
each lu K- miit md hinh den nm dau vao eua dng thu nuoc. 

Khi md phong cgt nuoc ihim trong L;'cnc ua, chgn cac 
mirc md phong la 10, 20. 30. Jn \a 50 cm Ooi vtn gieng 
thu niroc thanh ben. de danh gia anh hucmg CUJ cgt nuo^c 
tham den kha nang thu mj<'C cua he tdng rdng. Jc ui da lien 
hanh thi nghidm vm cac chieu cao cgl nuoc I. 2, 3. 4, > va 
fl ni 

Do due ong liK de l\ra chgn dui'i. do dde dng Igc hgp iv 
trong gieiie na tren ihyc le. tien hanh thi nghiem vdi cae dg 
doc dng Igc la 1, 3 va 5"D. 

MtqndUNM^ 

A Cf qua thi nghif m .xac djnh cdc thdng sd ciia ket cdu 
thu nin'rc phfic i-(/ thiel ke gieng tia 

Tutmg quan giihi cdi iiinrc ilium iw ilia mhig ihu nir&c 
ciia cdc hnii dng /{«- Irong cdc mdi tnrdng lluim klidc nhau: 

Kh.i nang thu nudc ciia dng KK phy thugc vao nhieu yeu 
id kliac nhau nhu hC" M"I tham cua mdi trudng lam viec. cgt 
niroe th,ini. kel ciu cua dng Igc,,. De viiy dung tuong quan 
giihi kha nang thu nuoc cua dng Igc vdi cac mirc cgt nudc 
Iham irong cac mdi Iruong tham khac nhau, chiing idi lien 
hanh thi nghiC'm \m cac dieu kien md phdng nhu da neu 
Iren Kel qua thi nghidm \e iuong quan giira kha nang thu 
nude cua dng Igc voi cdi nuoc tham trong cac moi trudng 
tham dugc ihe hiv*n o hinh 6 

Hinh 6. TifOTig quan giOa Kha nang thu nwc ciia mgt so !oai ong 
Ipc vS gradien thSm trong cAc moi truOTig tham khac nhau 

T\ lull lugng q ta kha nanu thu nuoc cua 1 m chieu iim 
ong igc irong ihm gian 1 phiit Oa\ la chi tieu can duoc \ac 
dmh trong qua irinh ihiet ke tinh toan he thong ihi, iiuo. 
ma gieng tK; 1';oiiii mi.'n giir.i t\ lu\i luong cua cac "-

vdic^'"'^'^'^ 
dni: lo. irong c^c nidi innm •ha-n kiui^J' '^^^^^ ̂ .̂̂  ^̂ . .^ay 
•ham CO dang tuvcn tinh. mv nhicn lu. . ^ ^ ^ ^^^.^^^ ^^„g 
Joi khi kha nJing cung cap niroc ciM rn̂ ^̂  ^^^,^^^~^^^,•^ ong loc. 
nhu cdt nuoe tham v u^n qua '^l'-' ''•"''^ \ ! V '|, j o , lir 0,1 
Tren hinh 6 eo the- thav. voi coi mroc tiani^^^ .̂^̂  ^̂ ^̂ ^ ^ , ^ ^ 
den 0,5 m thi irong nidi iru.Tiig ir-mi n . • ^ ^̂  ^ ,̂ ^̂  ^ . ^ 
Ihu nuoe cua cac loa, dng loc co ihe da. tu _. -
12,23S ! ph m. 

,- - /,.,- din khd ndng thu nirffc 
.Anh hmmg eda d(i doc ong /{" '^ '" 

cua dng loc 

• (A) VVB76-Caimjn 

• i3i WB76-Cittfi6 

xC JE48-Calnnii 

• CD) JS^S-Cal tbo 

*fE) JSSO-Caimin 

»(F) JS9ti-Cal ibD 

Hinh 7. Tuo'ng quan giua kha nang thu nu'o'c va do doc ciJa mot 
so ong loc trong cac moi tru'O'ng tham khac nhau. 

Dd doc ciia ong loc la mdt trong cac yeu td can thiet khi 
linh loan thiet ke gieng tia. Dc danh gia anh hudng ciia dp 
doc den kha nang thu nudc ciia dng loc trong cac mdi irudng 
tham khac nhau, tien hanh thi nghiem vdi cac do dde ong 
Igc 1. 2 va 5% trong cac mdi tnrdng cat min, cat tho vdi cac 
chieu cao cgt nudc la 10, 20, 30, 40 va 50 cm. Kfit qua thi 
nghiem dugc the hien d hinh 7. 

Thdng ihudng ddi vdi dng dan nudc, dg dde ong cang 
cao. van tdc ddng chay cang ldn va theo dd luu luong cQng 
lane. Tuy nhien. muc tieu thi nghiem nay la danh gia kha 
nang loc va thu nudc cua dng loc dat trong di t cat KSt qua 
ihi nghiem cho thay kha nang thu nirdc cua 6nu loc Iv le 
nghich voi dd dde dng. dd dde cang ldn ly l u u l u o n g thu 
.ang nho. Nguyen nhar la vdi ^au dd dau ra .i,a nny loc co 
d n h lai day be thi nghiem. dieu chmh dy ji: 
each iiiuigc.iodau vao ung loc Uem hinh i. 

ng cang lon thi cgl imuc thim Ikho ^ 
• J 0 n u m 6 n g , c a n E g , a m do <1„ t> '™ l u c g g „ „ , „,^^ 

oiig lac bang 
^an toi do doc 
ch 1 

t> u u \U(t\.u 
^ lu mat md 

ISSS!«*\^\i^i"'^>^-^°=° 



Khoa hpc Ky thu$t vi Cdng nghp i 

Dd dam bao giam thieu lang dgng trong dng thu nudc, kien 
nghj nen chgn gdc nghieng dng thu tir 3 den 5%. 

hel qud thi nghif m .xde dinh cdc thdng so eda kel cdu 
fhu nir&c phuc vu thiet ke gieng ddo thu nu&c thdnh ben 

Ket qua thi nghiem vdi 2 loai cdp phoi be long rdng. my 
nhien chi cd loai c4p phdi BTR. 100% M2.5 dal hieu qua thu 
nuac cd the chgn lam ket cau thu nudc, Ket qua thi nghiem 
tucmg quan giira kha nang thu nudc ciia be tdng rdng trong 
cac moi trudng tham khac nhau vdi chieu cao cgt nudc tham 
dugc the hien tren hinh 8. 

• CAJBTR-Calmin 

• (B)B"rR-Cal Iho 

*0-BTR-Cuoi soi 

- Be tdng rdng dii kha nSng thu nudc de diing lam ket cau 

thu nudc ciia gieng dao thu nudc thanh ben. Khi thay ddi 

chieu cao cdt nudc thi nghiem tu 0 den 7 m thi kha nang Ihu 

nudc cua be long rdng trong mdi trudng tram tich bien gid 

(mvQ) thay ddi tir 0,0053 dgn 0,0227 l/ph/cm-, 
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