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Ung dung giai phap giéng thu nuoc mat
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Tom tit:

Giai phap giéng thu nwéc mit (GTNM) dwoc nghién ciru dé liy nuéc bd sung, khic phuc nhwoe diém dé bi bdi lip
cira thu nuée cia dip ding, thim chi tai cac vi tri ma diéu Kién thiy vin, dia chat thiyy vin cho phép c6 thé khong
cin xdy dung dip dang. Giii phap nay dwogc nghién ciru bang mé hinh trong phong thi nghiém tai Vién Thity cong,
Vién Khoa hoc Thity lgi Viét Nam. Két qué nghién ciru va xdy dung cong trinh thir nghiém tai xi Mwong Lan, huyén
Muong Ang, tinh Dién Bién cho thiy, GTNM cé thé thu dwgc lwong nwée trén 31 Is, dam bao cip nwée twéi cho

hon 20 ha lua.

Tir khéa: boi lap, cira 1dy nwéc, dap ding, giéng thu nwéc.
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Abstract:

The solution of using a collector well was investigated
to take additional water, overcome the weaknesses
of the conventional weir that are prone to sediment
accumulation intake structures of a weir, especially
at the location where weir is not needed. The solution
was considered using a laboratory model at Hydraulic
Construction Institute - Vietnam Academy for Water
Resources. Theresults of model research and construction
of a pilot project in Muong Lan commune, Muong Ang
district, Dien Bien province show that collector well can
collect water over 31 I/s ensuring water supply for more
than 20 ha of rice field.
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Dia hinh mién nui phia Béc bi phan cit rit manh boi cac diy
nti cao suon doc, xen giita la cac thung ling hep, dan t6i khu tudi
nho, phan bd khong tap trung nén cong trinh thuy loi nho, chi yéu
1a dang dap dang + kénh tudi (chiém 70-80% tong sd luong céc
cong trinh thuy loi) [1]. Tuy nhién vi¢c xay dung dap dang kha kho
khin va ton kém, doi khi khong phi hop voi diéu kién dia hinh, dia
chat thiy van tai dia phuong nén khong phat huy dugc hiéu qua.
Bén canh do, cac hinh thirc 1ay nudc kiéu truyén thong nhur Chiron,
cong cira bén thuong bi b01 lp ctra thu nu6e, lam giam hodc mat
kha ning cap nudc. Theo s6 lidu thong ké nam 2019, trén dia ban
c6 khoang 11.276 dap dang phuc vu cép nudc san xuét va 9.718
dap dang lam nhiém vy cép nude sinh hoat [2]. Pap dang trén dia
ban céc tinh ving Ty Béc thuong co quy md nho (chidu cao dap
H, thuong tr 1-3 m [1]), ldy nu6c mit tai chd bang dong chay tu
nh1en v6i hinh thirc lay nude theo hudng vudng goc vai dong chay
(cong cira bén, hinh 1) hogc theo huéng dong chay (Chiron, hinh 2).

Huémg déng chay

Hinh 1. So' db b tri cong trinh dip déng c6 cira Iy nwéc kiéu bén. 1 - Dap ding;
2 - Doan kénh dan thuong luu; 3 - Kénh dan ha luu; 4 - Poan thu hep le"iy nudc; 5 - Doan
tiéu ning; 6 - San sau; 7 - Céng ldy nude vao kénh; 8 - Tru bén, tuong canh; 9 - Cong
xa cat; 10 - Cura van/Phai chan.
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Chugo cit

Hinh 2. Mit bing va cit doc hinh thire iy nwéc kiéu Chiron.

Vi dic diém dia hinh phan cit manh, céc loai hinh thién tai nhu
sat 10 dt, 1t bun da xay ra ! tan sudt 16n, cong v6i cong trinh dap
dang khong c6 kha nang diéu tlet dong chay nén trong mua [ dong
bun cat 6 vé cong trinh lam boi 1ap toan b khu vuce thugng luu va
cira lay nudc (hinh 3), din dén hé thong ldy nude ctia cong trinh hiu
nhu bi t€ liét chi sau mot mua mua. Day la hu hong chinh lam giam
hiéu suat cap nudc ciing nhu tudi tho ctia cong trinh [1].

Hinh 3. Bi lip thugng lwu va cira thu nwée dap dang. (A) Dap dang Ban Bang (Tua
Chua, bién Bién, 2019); (B) Boi lap hoan toan dau moi dép Ban Ten, chi con tuong canh
2 bén (Muong Ang, Dién Bién, 2019).

Két qua dleu tra khao sat cho thay vit lidu boi 1ap pho bién tai
cac song sudi mién nli phia Bic phan 1on 1a cudi soi lan cat, day
14 loai vét lidu co hé sé tham 16n, mic do luu thong nudc tqt, tuy
nhién do diéu kién do ddc 1ong subi 16n nén chiéu day tang bi tich
ndy thuong rat mong, pho bién tir 2,0 dén 3,0 m. Véi céc dic trung
dia chat thuy van cua khu vyc long sudi nhu trén, dé khac phuc van
dé lap tac cua hé thong ldy nuéc, chung t6i da nghién ctru giai phap
GTNM d¢ thay thé cho hé thong lay nudc kiéu truyén thong.

Két qua nghién ciu thir nghiém GTNM

So do céng nghé ciia gidi phdp

Dau mdi cua hé thong GTNM ¢6 the bo tri tai thuong luu dép
cil hodc c6 the xay dung doc lap trén sudi dé 1ay nudc thay cho dap
dang kién cb, dap tam. So d6 cong nghé cua giai phap duoc trinh
bay ¢ hinh 4.

Ket cdu cia hé thong GTNM dugc b6 tri ¢ thuong lru dap

dang, 0 ong dan nude tir giéng chay vao kénh dan nudc & ha luu hodc
cua cong bén cua dap.

Nguyén ly hoat dong cua g1a1 phap nudc tur long sudi tham qua
10p dam, soi loc dém chay vao gleng qua cira ldy nudc (cac khe ho)
bén thanh giéng. Nudc trong giéng dugce dan vao kénh tudi hodc
cong cii bang hé thong dng dan hodc kénh xay m6i. Luu lugng nude
thu dugc tir giéng phu thudc vao kha nang thim nudc cta vét lidu
lap, dién tich khe ldy nudc trén thanh gleng cting nhu duong kinh
giéng. Khi can lwu lugng 16n co thé ting sd luorng giéng thu.

Vi phuong thire 1dy nude ngdm tir trén xudng thi khi co dong
chay manh (dong chay i), dong nay s€ mang theo phu sa, rac rudi
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Hinh 4. So' db cong nghé cia gidi phap GTNM.

troi qua bé mit lop loc vé ha luu. Lop loc thd cho phép phu sa di qua
vio GTNM qua dng dan vé ha luu nén khong bi lap tic.

Thiét ké va thi cong cong trinh thi nghi¢m
Dic diém tir nhién khu viee xdy dung mo hinh thit nghiém:

Vi tri xdy dyng m6 hinh thu nghiém thugc xa Muong Lan, day
la xa thude Vung khan hiém nudc cta huyén Mudng Ang, tinh Bién
Bién. Toan xa c¢6 1.132 ho vé6i 4.132 nhan khau phan b trén dia ban
14 thon, nhung c6 dén 10 thon thude dién ddc bist kho khan (theo
Quyet dinh 582/QD-TTg nam 2017) Trén dia ban xa c6 gan 20 ha
trong lta chua co h¢ thong dau mdi cap nude riéng ma phai chia
sé nguon cling véi cac dién tich da dugc cap trude do. Tuy nhién,
do lu’ong mua khong déu va giam vé mua kho, cung VOi sy xuong
cp cua cac dap dang cii nén luong nude cap cho cac dién tich nay
bi thiéu hyt. Nguoi dan phal lam cdc phai dép tam dé lay nudc bo
sung, song 1Lr0ng nude cap khong da, nhiéu chan rudng chi canh tac
cam chung vao mua kho.

Thiét ké cong trinh thir nghiém:
Gidi phdp dugc lya chon dya trén cdc co so sau:

- Diic diém dja hinh: doan sudi tir cau trén duong lién thon ve
dén kénh tudi dai 350 m, u6n khuc hinh chit S, 1ong sudi rong 12+21
m, hai bén bo dugc ke bang ro dd cao 1,6+2,2 m so vi ddy sudi,
mdt rudng hai bén cao hon su01 0,6+1,2 m. Dau kénh tudi ¢6 cao
d6 +496,00 m, khu vyc dau mbi co cao do day sudi 499,10+499,80
m, do dbc day 1,5%.

- Pic diém thuy van: doan sudi xdy dung cong co nudc chdy
quanh nam, luu lrong mia mua 0,38+0,59 m*s (quan tric thang 5,
6, 8), vé ma kho luu lugng gidm chi con khoang 0,12 ms.

-bic diém dia chét thiy van: cau tric dia chat thiy vin khu vuc
du mdi cong trinh dugc mo ta trén hinh 5.

- Yéu ciu cua cong trinh cip nude: thu duge ‘t(”')i thiéu 30 I/s dé
tudi cho 20 ha lta (theo TCVN 9168:2012 [3]) vé mua kiét.

Véi cén triic dia chat thity van khu vue d?in mbi, vige xdy dung
dap dang lay nude 1a khong phu hop do déy sudi chi thap hon rugng
Itia hai bén 0,6-1,2 m, b sudi 1a ké ro da nén c6 thé gay ngap, ban
ngap (101 voi cc rudng nay, hon nita 16p cudi soi lan cat (16p 4) c6
tinh thim nuéc manh nén c6 thé gdy thim mat nudc qua nén va vai
dap khi dang nude.
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Hinh 5. Mit cit dia chat thiy vin ddu mdi cAp nwée Mudng Lan. Céc 16p dit: 1
- bt da‘ip, sét pha 1an soi san; 2 - Cudi soi 1n cat, sét, hitu co; 3 - Sét pha vira dén pha
nhe 14n s6i san; 4 - Cudi soi 1an cat, san, sét, tang, K=5,1x10? cm/s (tﬁng chira nude
gh); 5 - Sét pha c6 lan dam manh, K=1,4x10 cm/s.

Vi tri xdy dung d4u mdi cach cau trén duong lién thon khoang
30 m v ha luu, dam bao céc yéu cau:

+ Ludn c6 dong mdt chdy qua quanh ndm, luu lugng mua ki¢t
du lon (khoéng 120 Us) de cung cap cho hé thong thu nudc.

+ Long sudi kha thang va on dinh, ddy hoi dbe (do doc 1,5%),
khong quan sat thay ¢6 hién tugng boi lang, bé mat cua trdm tich
hat min nén han ché hién tugng boi lang khu vyuc gleng thu.

+ D¢ chénh cao gitra dia hinh dau mbi (giéng thu nude) va
day kénh 16n (>3 m) nén ding dng din nudc ty chay vé kénh rat
thuan loi.

Cong trinh thir nghiém duge thiétNké gdm hai hang muc chinh
la dau moi (giéng thu nudce) va ong dan nude (hinh 6).

Tuyén éng
HDPE D230

=3

ol

Hinh 6. So' dd téng thé méd hinh cép nuéc twdi tai Mwong Lan (ng}én:
Google Earth).

- Pau mdi cong trinh nam céch dau kénh tudi ndi dong 274 m
(doc theo long sudi) gom cac hang muc (xem hinh 7):

+ GTNM: giéng c6 dudng kinh 2 m ¢6 d4y va vanh giéng phia
trén 13 bé tong lién két bang cac thanh thép V7, & giita 1a bo phan
thu nude ¢6 két cau bang thép tam khong ri day 3 mm, dai 1,3 m.
Trén tdm thép dot cac khe ho rong 5 mm, dai 300 mm, khoang
cach gitra tim 2 khe 13 25 mm, s6 khe trén hang la 188 khe doc chia
lam 3 hang cach nhau 150 mm.

+ Lop loc dém gom 2 16p: 16p 1 (16p trong) bao quanh giéng
v6i chidu rong 0,5 m gdm cudi soi co kich thude 20-80 mm. Lép
2 (16p ngoai) bao phii phia ngoai 16p 1 cho dén hét chiéu rong hd
mong 14 cat thd 1dn cudi soi co duong kinh hat d>1 mm. Trén mat
16p 2 14 cudi soi 1ong sudi hoan thé day 0,2 m.

- Tuyén Ong dan nudc: két cau ong nhya HDPE duong kinh
D230 mm loai PN8, chiéu dai 274 m dugc chon chim dudi dat.
Tuyen duong 6 bng nay ¢6 nhiém vy dan nudc tir gleng thu nude déu
ndi voi tuyén kénh tudi ndi dong. Pau xa ciia dudng dng ¢6 bé tidu
nang, tran xa thira truge khi chdy vao kénh.
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Hinh 7. So' db giéng thu nwéc va dng din nuée vé kénh din nuéc ndi dong.
Thi cong cong trinh thir nghiém:

Cong tac thi cong mo hinh GTNM dugc thuc hi¢n theo trinh
tu nhu hinh 8.

- Thi cbéng din - Thi cong Thi cong tuyén - Hoan thién
dong va dé quiy. giéng thu nwéc. dwong ong dan cong trinh.

- Pao, thio khd "] - San 1lip 1am [ | nuéc, bé xa va - Kiém tra vin
hé méng giéng. 16p loc dém. tran. hanh thir nghi¢m.

Hinh 8. So' dd trinh tu thi céng mé hinh.
Céc budc tién hanh thi cong:

Bude 1: Dao kénh din dong — ,Dép dé qudy thuong ha luu
tuyén cong trinh — Trai 16p bat chong tham doc long dan kénh
dan dong.

‘bao hé méng — Bom hut nuée thao khd hé méng — Lam
phing mit bing day hd méng khu vuc giéng thu nude.

Budc 2: D6 bé tong day giéng — Lap diit h¢ thong thu nudée
thanh bén — Ha toan bg cau kién thu nude xuong ho mong —
Lap dit van khoa va doan dau tuyén duong dng dan nudce ndi véi
giéng thu.

Thi cong 16p cap ph01 loc xung quanh giéng thu nuée — D6 bé
tong hoan thi¢n phan dét g1eng phia trén.

Budc 3: Thi cong tuyén dwong dng dan nudc.

bao tuyen dudng bng — Do dac klem tra cao d¢ day tuyén ong
— Han ndi ong HDPE — Ha céc doan 6 ong xuong vi tri chon ong
— Xay bé xa va tran xa thira ndi dudng dng véi cira liy nude cua
kénh — Xa thr kiém tra van hanh cta hé thong — Chén gitr, 14p
bng, san lap hoan tra mit bing.

Hinh 9. Thi c6ng mé hinh GTNM.

Budc 4: Hoan thién, chinh trang cong trinh — Khoi phyc lai
hién trang long suoi cii; lap dat tdm nap giéng, hé thong quan trac
muc nudc.

Kiém tra, van hanh thir, do dac luu luong dAu ra cua hé théng.
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Quan tric, ddnh gid cong trinh thir nghi¢m

Hé thong quan tric duoc lip trong giéng thu gdm mot thude
do v6i day do muc nu6e sudi ¢ tim sudi thuong va ha hru. Cong
thc quan tric dugc thuc hién ngay sau khi hoan thanh cong trinh.
Két qua quan tric cac thong sb muc nudc trong giéng thu va muyc
nuGe sudi trong thoi gian tir 24/1/2021 dén 30/3/2021 dugc thé hién
trong biéu do hinh 10.
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Hinh 10. Biéu d6 muc nwéc sudi va muc nwéc trong bé thu.

Luu lugng thuc té cua hé théng duoc xac dinh bﬁ"mg cach do Iuu
lugng dong chay trong kénh khi muc nudce trong giéng 0 cao trinh
+498 2 m. Dung dép tran thinh mong hinh chir nhat (chiéu rong

b=0,28 m) do trong doan kénh (rong B=0,35 m) (hinh 11) theo tiéu
chuan TCVN 8193-1:2009 [4], xac dinh dugc chiéu cao ¢t nude
chdy qua dép tran nay la h=0,151 m.
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Hinh 11. Do luu lugng trong kénh bing dip tran thanh méng hinh chir
nhat (TCVN 8193-1:2009) [4]. B - chiéu rong long kénh; b - chicu rong tran;
p - chiéu cao ngudng tran; h - chiéu cao ¢t nude tran.

Theo cong thirc Kindsvater-Carter ap dung cho dép tran thanh
mong hinh chir nhat tiéu chuan [4], tinh dugc gia tri luu lugng nude
chdy trong kénh la:

2 3/2
Q=Ce-§ 2g.b,.h; =313 (l/s)

Trong do:
C -h¢ s6 Iuu lugng (khong thir nguyén), véi b/B=0,28/0,35=0,8 thi:
C.=0,596+0,045.| = |=0,596+0,045. [061 : 1} ~0.63

g - gia tdc trong truong, m/s>
b,- chiéu rong hiéu dung, m. Tur ty s b/B=0,8 tra trén biéu dd quan
he gilta h¢ s0 thuc nghiém k, va b/B, ta dugc k,=0,0042 m. Gia tri
b, dugc tinh nhu sau:

b =b+k =0,28+0,0042=0,2842 m

h, - ot ap hi¢u dung, m. V&i h¢ s0 thyc nghi¢m k =0,001 m, cot ap
hiéu dung c6 gia tri la:
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h =h+k =0,151+0,001=0,152 m

Két qua do luu luong trong kénh dan cho thy, img v6i muc
nudc trong giéng ¢ cao trinh +498,2 m thi lwu lugng chdy trong
kénhla31,4ls. Biéu dd hinh 10 cho thiy, myc nudc trong giéng va
muyc nuoe sudi dao dong ddng déu, muc do ton thét cOt nuoe vao
giéng gan nhu khong doi, nhu vay luu luong cia giéng thu 1a 6n
dinh. Thoi diém quan tric 1a mua kiét, muc nudc giéng lubn duy tri
O cao trinh +499,2 m (cao hon cao trinh do luu lugng +498,2 m),
do d6 luu luong ciia hé thng ludn dat trén 31 Is, dam bao tudi cho
20 ha Ita trong miia kho. Mac dii con can nhiéu thoi gian dé khang
dinh tinh bén vimg cta cong trinh, song két qua thuc nghiém budc
dau cho thdy kha nang img dung thuc tién cua giai phap GTNM.

Gia thanh toan b cong trinh sau khi thi cong 13 503 triéu dong,
tudi cho dién tich 20 ha thi sudt du tu 1a 25,15 triéu dong/ha. Néu
dung cong trinh dap dang dé cap nudc cho dién tich nay, dap & co
kich thuéc BxLxH=20x15x1,4 m va gia thanh (gém vat liéu, nhan
cong, may moc) khoang 1.400 tridu dong, twong tmg 70 triéu dong/
ha. V6i sudt dau tu thip hon va cong tac van hanh, bao tri GTNM
twong tu nhu dap dang cho thay hiéu qua vé mat kinh té cua giai
phap nay.

Keét luan

Cong trinh thtr nghiém GTNM tai xa Muong Lan thu dugc luu
lugng 31 I/s, di dé tudi tiéu cho 20 ha lua véi chi phi xay dung thap
hon so v6i cac cong trinh lay nudc kién ¢d truyén thong trong khu
vuc. Bén canh do, céc giai phap cong trinh thu nudc cho thiy céc
wu diém nhu sau:

- Céc hang muc cong trinh hau nhu khong lam bién d6i hién
trang long sudi, dong chay nén c6 thé coi giai phap mang tinh than
thién voi moi truong.

- M6 hinh cong nghé ctia giai phap rat don gian, hau hét vét lidu
cho xay dung la vét liéu dia phuong, quy trinh van hanh don gian,
phi hop véi trinh d6 cua dong bao mién nii.

LOI CAM ON

Bai béo dua trén cac s6 lidu thiét ké thi cong mo hinh thu nghiém
cap nude san xudt ciia Dé tai “Nghién ciru dé xuat m0 hinh tich hop
cac giai phap thu gom, luu glu va khai thac cac ngudn nude phyc vu
cap nudc sinh hoat va san xuét cho cac ving khan hiém nuéc tinh
Pién Bién” mi s6 PTDLCN.37/19 do Bo Khoa hoc va Cong nghé
quan 1y, don vi chu tri thyc hién 12 Vién Thuy cong, Vién Khoa hoc
Thuy loi Viét Nam. Céc tac gia xin tran trong cdm on.
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