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GIAI PHAP SU DUNG HE THONG VAN NGAM KIEM SOAT BUN CAT
GIAM THIEU BOI LANG TAI CAC CUA LAY NUOC
BEN SONG HONG HA NOI

Nguyén Hiru Hué ', Nguyén Pinh Trinh’

Tém tit: Mot trong nhitng vin dé 1om ma cdc civa ldy nude thuong phdi déi mdt la sw di chuyén va
béi lang bin cdt tai kénh dan vao cong ldy nuwée. Bin cdt béi lang gdy anh hudng triee tiép dén hiéu
quda ldy miede ciia cong trinh, khién viéc dwa nuwde vao phuc vu san xudt khé khan, dnh huéng dén
thoi vu va gdy ton kém kinh phi nao vét hang nam. Vi vdy viéc nghién civu va dé xudt cdc giai phdp
gidm thiéu béi ldng tai cdc cira ldy nude la rat cdp thiét, dic biét doi véi cdc hé thong thity loi ldy
nude bén séng Hong, noi nguon nude cé nong do bun cat lom.

Trong bai bdo nay, tac gia trinh bay gidi phdp sir dung hé thong van ngam kiém sodt bun cat, giam
thiéu boi ling do bun cdt di chuyén va ling dong tai kénh dan vdo cong ldy nude, dp dung cho cira
ldy mueée Cam Dinh. Ciing trong nghién citu ndy, tdc gia da sir dung mé hinh todn dé mé phong qua
trinh lam viéc va ddnh gia hiéu qua giam thiéu béi lang do hé thong van ngam dem lai, so sanh véi
trieong hop khong sir dung hé thong van ngam.

Tir khéa: van ngam kiém soat bun cat, boi lang ctra ldy nude, x6i 16, boi ling.

1. PAT VAN BPE

Trén thé gi6i ciing nhu & Viét Nam, giai
phap khic phuc bdi ling phd bién 1a nao vét
(Nguyén Dinh Trinh, 2017). Vé chong hay giam
boi léng bén canh viéc chon vi tri ctra léy nudc
phu hop thi cac nudc tién tién trén thé gii da va
dang phat trién cac cong nghé kiém soat bun cat
bang cac cong trinh dit trén song 1ai dong bun
cat, dic biét chi dong dy bun cat ra xa cira liy
nuédc. Pong thdi bd tri cac biy hay bé ling dé
ling giir bun cat twong d6i min khong cho di xa,
tranh khong cho chung boi ling trén hé théng
kénh dan tudi.

Mot trong nhirng cong trinh kiém soat bun
cat duoc nghién ciru va budc dau tmg dung rong

Hinh 1. Céng trinh chong béi lang
(dang van ngam - submered vanes) tqi cua lay
nuwoc bén song San Juan River- New Mexico

Do cac cong trinh chong bdi lang tai cac cua

rdi trén thé gi6i hién nay 1a st dung cic van
ngam (submerged vanes) ddy bun cat ra xa cira
liy nudc. Pay 1a mot giai phap ré tién va hiéu
qua dé ngan chin bdi lang bun cat tai cac cira
1y nuéc (Jacob Odgaard, 2009).

" Khoa Céng trinh - trieong Pai hoc Thity loi; Email:
nguyenhuuhue@tlu.vn

? Khoa Céng trinh - trwong Pai hoc Thity loi; Email:
nguyendinhtrinh@tlu.vn
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ldy nuédc trén song doi hoi sy dau tu 1on nén &
Viét Nam chua c6 diéu kién ap dung. Do viy,
cac nghién ctru & nudc ta tdp trung vao cong
trinh chin cét tai ctra ldy nudc nhu chin cat kiéu
phao ndi, chin cat dang tuong chin mii hat,
chan cat kiéu man che di dong, cac giai phap
ndy da dugc tng dung ¢ cong Xuan Quan va
mdt vai ctra ldy nudc nhd ¢ dong bang song
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Hong. Thyc té van hanh cho thiy cac giai phap
mang tinh chat tam thoi, vAn hanh tha cong,
hiéu qua chong bdi khong cao nén khong nhan
rong dugc.

Pé dap tmg cac yéu cau ma thuc tién dit ra
trong van dé giam thiéu bodi ling bun cat tai
céc clra ldy nudc vao cic hé thong thay loi,
viéc ap dung céc tién bd khoa hoc ky thuat,
trong d6 wu tién nghién ctru ap dung hé thong
van ngam kiém soét bun cat 1a phu hop véi xu
thé hién nay.

2. PHUONG PHAP NGHIEN CUU

Nghién ctru da sir dung tong hop cac phuong
phap sau:

+ Phwong phdp tong hop, ké thira: Thong
ké, tap hop tat ca cac tai liéu, nghién ctru trong
va ngoai nudc co lién quan dén giai phap s
dung hé thong van ngdm kiém soat bun cat,
giam thiéu boi lang tai cac ctra ldy nudc bén
song. Trén co so céc tai licu thu thap, tac gia sé
ké thira c6 chon loc cac nghién ctru st dung van
ngam giam thiéu boi ling tai cac cira ldy nudc
c6 mdi twong dong voi cic cira ldy nudc bén
song Hong Ha Noi.

+ Phwong phdp phan tich, théng ké: Tong
hop, phan tich cac dir lidu vé thiy van, bun cat
bao gém: muyc nudc, luu lugng, néng do bun
cat day, nong d6 bun cét lo ling, duong kinh
hat bun cat... tai cong Cam Pinh lam co s&
phuc vu xdy dyng md hinh toan va diéu kién
bién thiét ké.

+ Phwong phdap mé hinh todan: Tac gia s€
str dung md hinh toan 2 chiéu dé danh gia hiéu
qua giam thiéu bdi lang bun cat cua giai phap
dé xuat.

3. CONG NGHE KIEM SOAT BUN CAT
TAI CAC CUA LAY NUOC SU DUNG HE
THONG VAN NGAM (SUBMERGED VANES)

3.1. Nguyén ly lam viéc ciia hé théng van
ngam kiém soat bun cat

Giai phap st dung hé théng van ngam
(Submerged vanes) kiém soat bun cat tai cac
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khu vuc ctra ldy nuéc bén song lan dau tién
dugc dua ra cong bd nim 1983 boi Odgaard,
Kennedy. Muc tiéu cua viéc xay dung hé thong
van ngam 13 tao ra mot ranh x6i ngay phia trude
ctra ldy nudc dé ngan chin bun cat di vao trong
kénh (xem hinh 3, hinh 4), ngoai ra con tao mot
lach 1dy nuéc di sat cira ldy nudc, gitp viée 1dy
nudc trd nén thuan loi hon.

Pé lam tao ra dwoc ranh x6i, nguyén 1y lam
viéc ctia hé théng van ngdm nhu sau: Khi dong
chay dén va tiép xGc voi hé théng van, mot
vung ap suét cao duoc hinh thanh tai mat trude
(mit tiép xtic) ctia mdi van, va mot ving ap sut
thip cling sé dugc hinh thanh tai mit sau cta
cac van d6. Do sy chénh I¢ch ap suét gitra mat
trudc va mat sau da tao thanh mot dong chay
x0dy xo4n ¢ phia sau mdi van.

Hinh 2. Dong chady xody xodn 6¢ hinh thanh

xung quanh cua van

Dong chay xody di lam thay d6i van tdc
dong chay day, thay doi ung suit tiép va thay
d6i hinh thai 10ng dan cta cic khu vyc xung
quanh cac van ngam. Cu thé, dong chiy xoay
(dong thir cap) di tao ra Gmg suat ndm ngang 1én
day long dan song, kéo theo sy van chuyén bun
cat theo phuong ngang theo chiéu dong chay.
Bun cat do dong chay xody tao ra s& chuyén
dong va boi ling vé phia mit c6 ap luc cao.
Cubi cung, mot ranh x6i dugc tao thanh phia ha
luu cua van.

KHOA HOC KY THUAT THUY LO1 VA MOI TRUONG - SO 61 (6/2018)



Hinh 3. Ranh xoi phia truoc cua
ldy muede trong mé hinh thi nghiém vt Iy
cua Jacob Odgaard (2009)

3.2. Cac thong so thiét ké ciia van ngam
kiém soat bun cat

Céc thong s6 chinh anh huéng dén hiéu qua lam
viéc ctia van ngam kiém soat bun cat bao gdm: sd
lugng hang van (n) dugc dat song song nhau; goc
ctia van (a); chiéu cao van (Hy), chiéu dai van (d);
khoang cach giita hai van theo chiéu doc (55);

khoang cach gifta hai van theo chiéu ngang (3,);

Hinh 4. Anh minh hoa qua trinh lam viéc
ciia van ngam kiém sodt bun cdt
(Nguyén Pinh Trinh, 2016)

khoang cach tir van dén dudng bd ctra liy nude
(5,). Pé tim ra dugc gia trj t6i wu cua timg thong
sO thiét ké, cac nha nghién ctu trén thé gi6i dién
hinh nhu: S. Abdel-Haleem va Helal, Y. Esam
(2008), Jacob Odgaard (2009)... d4 tién hanh nhiéu
thi nghiém trén cac mo hinh vat Iy. Trén co so két
qua thi nghiém, cac gia tri hop 1y ciia cac thong sb
thiét ké van ngam duoc dé xut nhu sau:

Bing 1. Biang pham vi gia tri cic thong s6 thiét ké hé thong van ngam kiém soat bun cat

Goc caa Khoang Khoang Khoang cach
Cac van Chiéu cao Chiéu cach giira cach giira tir van dén
thong hwéng van dai van | hai van theo | hai van theo dwong bo
s0 dong (Hv) (d) chiéu doc chiéu ngang | cira iy nuéc
(o) (65) (6,) (6,)
Vung H
. . Vv
gidgtri | 15<0<4s | 0.252=<05 1 oH=3Hy | 8Hy+10Hy | 2Hy+3Hy 3Hy
dé xuat Y
Gia tri
dé xuat
30 0,3+0,4 3Hy 8Hy 2Hy 3Hy
lua
chon
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DONG CHAY
d S

Hinh 5. Hinh anh thé hién cdch xdc dinh cdc
thong so thiét ké cua hé thong van ngam

4. KET QUA VA THAO LUAN

4.1. Thuc trang bdi ling tai cong CAm Pinh

Céng Cam Pinh thudc cum cong trinh dau
mdi Hat Mon - Pap Pay duogc khdi cong xay
dung nam 2002 va hoan thanh vao nam 2004.
Theo phan 4nh ctia Ban Quan ly cong trinh phan
lii song Pay, cong Cam Dinh sau khi hoan thanh
va dua vao su dung mdi chi dugc nao vét mot
lan duy nhét vao nam 2008. Khi lugng nao vét
khoang 22*10° m’. Pay 1a khdi luong bun cat
qua 16n, gdy anh hudng truc tiép dén kha ning
1y nude thyc té cta cong.

Hinh 6: Kénh dan vao cong Cam Dinh bi boi
ldp nghiém trong (Lé Van Hing, 2013)

Qua trinh diéu tra, khao sat thuc dia tai cong
Cam Dinh cho thiy: vao vu DPong Xuan cong
Cam Dinh khong thé van hanh 1y nudc phuc vu
san xuat nong nghiép. Chi trong vu Hé Thu, khi
¢ lii tiéu man trén song Hong thi céng Cam
Dinh méi ¢6 kha ning lay nudc vao song Pay.

Qua thyc trang néu trén cho thay: boi ling
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bun cat tai cong Cam Dinh di anh hudng
nghiém trong dén kha ning liy nudc, can
sém co cac giai phap nao vét, khic phuc tinh
trang trén.

4.2. Xac dinh cac thong sb thiét ké cho hé
thong van ngim kiém soat bun cat tai cong
Cam Pinh

1) 86 lwong hang van (n)

Trong nghién ctru nay, tac gid lya chon gidi
phap tdi wu 1 xay dyng hé thong hai hang van
ngam kiém soat bun cat song song nhau. Viéc
két hop hai hang van sé tao ra ranh x6i co6 pham
vi rong hon so voi ranh x61 dugc tao ra trong
truong hop chi c6 mot hang van; dong thoi dong
chay xoay xodn 6¢ dugc tao ra cling manh hon
gitip giam thiéu t6i da bun cat dich chuyén va
bdi lang tai kénh din vao cdng ldy nudc.

2) D§ siu nwoc thiét ké (hyy)

Céc ctra ldy nude bi boi lap chil yéu vao mua
lii, vi vay giai phap sir dung van ngam kiém soat
bun cat dugce st dung dé giam thiéu bodi ling
bun cat vao mua 1. Do do, viéc Iva chon do sau
nuédc thiét ké hé thdng van ngdm sé lay theo
muc nudc vao mua 1i. Do sau nude thiét ké tac
gia dé xuét 1a ung v6i muc nudc mua li trung
binh nhiéu nim (P=80% ) dé dam bao 80%
khoang thoi gian lam viéc trong mua It van
ngam ludén ngap dudi nude.

DUONG TAN SUAT MUC NUO'C TRUNG BINH NAM TAI CONG CAM DINH

Hinh 7. Duong tan suat myc nuwoc trung binh
nhiéu nam tai cua cong lay nuwoc Cam Dinh

Can ctr trén co s6 tai liéu do dac dia hinh nam
2017, cao d6 day long dan tai khu vuc cira kénh
dan vao 1a: +3,00 (m) va muc nudc mua lii trung
binh nam ung voi tan suit 80% s& 13 Huyis & =
7,10 (m), xac dinh dugc d6 sau nudc thiét ké hy
= Huiét ké— Zia inn = 7,10 = 3,00 = 4,10 (m).
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3) Goc cua van huwong dong (a)

Mot sb tac gia (Fahmy, S. Abdel-Haleem va
Helal, Y. Esam; Wang va Odgaard...) trén thé
gidi di nghién ciru vé goc tdi wu va nhidu tac
gia cung dua ra két qua vé goc t6i vu a = 30°
(d9). Vi vay, nghién cuu da lya chon géc hudong
dong la 30 do.

.3 JH, . H,

4) Chiéu cao van (Hy): h_ =0,3= 410

M

HV = 1,23 ChOl’l HV = 1,30 (m)

=>

5) Chiéu dai van (d): d=3* Hy = 3%1,30 =
3,90 (m).

6) Khoang  cach  giita hai
(6g): 6,=8*Hy = 8*1,30 = 10,40 (m).

7) Khoing cdch giita hai van theo chiéu
ngang (0,):6,=2*Hy =2%1,30 = 2,60 (m).

8) Khodng cdch tir van dén dwong bo civa
liy nwéc (5,): 5,=3*Hy = 3*1,30 = 3,90 (m).

van

Bing 2. Bang gia tri cac thong so thiét ké hé thong van ngam

chdng bdi cong lay nwéec Cam Pinh

. Goc cua N N Khoang cach | Khoang cach | Khoang cach
Cac i Chiéu cao Chiéu . . . . . z
p van hudng - gilta hai van | gilta hai van tr van dén
thong . van dai van A A . <
p dong 0 d theo chicéu theo chicéu d}rong bo ctra
50 (@) (Hv) (d) doc(8,) | ngang(5,) | lhy nudc (5,)
Gia tri 30 1,30 m 3,90 m 10,40 m 2,60 m 3,90 m

S6 lugng van ngam trong hé théng van ngam
kiém soat bun cat tai cong 1dy nudc Cam DPinh
gom: 21 van/hang x 2 hang = 42 van.

4.3. Panh gia hiéu qua giam thiéu boi ling
do hé thong van ngim dem lai trén co sé két
qua mo hinh toan

e Kich bdn tinh todn: Cua liy nudc bén
song Hong noi chung va cong Cam Pinh nbi
riéng bi boi lap chii yéu vao mua li do bun cat
day va bun cat lo ling trong nudc i gy ra.
Nhu vdy, céng lay nude chu yéu bi bdi 1ap vao
mua It khi myc nuéc song dang cao va trong
truong hop cdng khong lam viéc. Do do, kich
ban tinh toan dugc lua chon s& 1a tran i dién
hinh trén song Hong vao thang 08/1996 khi
cdng Cam Pinh khong thyc thyc hién 1iy nude.

e Tai ligu dia hinh: Tai li¢u dia hinh khu
vuc céng Cam Dinh duogc do dac nim 2017.

e Kich thwéc 6 lwéi: Kich thuéc mdi canh 6
ludi tam giac 1a 10m d6i voi khu vuc 1ong song
Hong, 1a 5m ddi v6i khu vuc cira lay nude va
kénh dan thugng Iuu cong Cam Pinh.

o Két qud khai bdo hé théng van ngam vio
mo hinh toan

KHOA HOC KY THUAT THUY LO1 VA MOI TRUONG - SO 61 (6/2018)

S6 luong van ngam dugc khai bao vao mod
hinh toan khu vyc céng Cam Pinh gom: 21
van/hang x 2 hang = 42 van. Riéng van ngam
dugc md phong theo dang Structure/dikes, co
cao trinh dinh khéng d6i 1a +4.30m; chiéu dai,
khoang céach gifra cac van... theo theo dung gia
tri ghi trong bang 2.

T T T T
558000 568050 558100 558150 568200 558250 568300 558350
[m]

Hinh 8. Hé thong van ngam dwoc khai bdo
vdo mé hinh todn khu vwec cong Cam Binh

e Cic thong sé bun cdt
+ DPuwong kinh hat trung binh:
D50 = 0,22 mm.
+ Nong do bun cat mia lii: pg = 1037 g/m’.
o Két qua
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Hinh 9. Bién déi dia hinh long dan khu vic
cira vao cong Cam Binh sau trdn i 08/1996 —
(Truong hop bé tri hé thong van ngam)

o DPdnh gid hidu qud giam thiéu béi ling
do hé thong van ngim dem lgi

Qua két qua md phong bién d6i dia hinh long
dan khu vuc ctra vao cong Cam Pinh sau tran 1
kéo dai tor 08/08/1996 + 20/08/1996 trong hai
truong hop cho thiy:

- Truong hop c6 bo tri hé thong van ngam
gom 24 van phia truée cira ldy nuwée: Két qua
md phong bién ddi long dan cho thiy, dia hinh
khu vuc cira vao gan nhu khong bi boi ling,
hién trang dia hinh kénh din vao van duoc giit
nguyén. Co xuat hién mot s khu vuc bi boi
lang nhiéu nhung & phia ha luu ctra ldy nudc
nén sé khong anh hudng dén hiéu qua liy nudc
ctia cng khi 1am viéc.

- Truwong hop khéng bo tri hé théng van
ngdm phia truée cira ldy nuwée: Két qua mod
phong bién ddi long dan cho thdy, dia hinh khu
vuc cira vao bi boi lang kha 16n. Khu vuc boi
lang nam chin ngay cira vao kénh dan thuong
luu, gdy can trd qua trinh 1ay nudc cta cong khi
van hanh lam viéc.

- Qua két qua mo phong trén mo hinh toan ¢
thé khang dinh dwoc hiéu qua giam thiéu boi
lang do hé thong van ngam dem lai 1a hét stc rd
rang dbi v6i céng Cam Pinh. Ciing qua két qua
md phong trén md hinh toan cho thiy: mo hinh

TAI LIEU THAM KHAO

Hinh 10. Bién déi dia hinh long dan khu viec
cira vao cong Cam Binh sau trdn i 08/1996 —
(Truong hop khéng bo tri hé thong van ngam)

c6 kha nang mé phong va phan anh ding thuc
trang bién doi 1ong dan khi khai bao hé thong
van ngam lam viéc vao trong md hinh tinh
toan. Tuy nhién, md hinh van chua du kha
ning dé md phong va tao ra duogc ranh x6i
xung quanh hé thong van ngam gidng nhu
trong cac mo hinh thi nghiém vat 1y tao ra ma
chi c6 kha nang tao ra mot khu vuc x61 xunh
quanh hé thong van ngam.

5. KET LUAN VA KIEN NGHI

Trong nghién ctru ndy, tac gia da néu tom tat
vé cong nghé kiém soat bun cat tai cac cira lay
nuée s dung hé thong van ngdm (submerged
vanes). BO thong sb thiét ké cho hé thong van
ngam va pham vi gia tri & xuét cua timg thong
s6 thiét ké ciing da duoc dua ra. Tac gia da ap
dung cac 1y thuyét tinh toan dé tinh toan hé
thong van ngam kiém soat bun cat cho khu vuc
cong 1ay nudc Cam Pinh. Qua két qua tinh toan
cho thiy hiéu qua giam thiéu boi ling do hé
thong van ngam dem lai 14 hét sirc 1 rang.

Trong diéu kién cho phép, viéc ap dung giai
phap van ngam kiém so4t bun cat giam thiéu boi
lang cho cac cira 1dy nudc cu thé nén tién hanh
kiém danh gia hiéu qua cua giai phap trén mo
hinh vat 1y trudc khi trién khai xdy dung ngoai
thuc té.
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Abstract:
SOLUTIONS OF USING SUBMERED VANES FOR LIMITING SEDIMENT
DEPOSITION AT ENTRANCES OF LATERAL WATER INTAKES IN THE RED RIVER

One of the major problems of water intakes is the movement and deposition of sediment at
entrances of intakes. Due to reducing the ability getting water of intakes, this issue directly affects
agricultural production and cost a lot to dredge annual. Therefore, it is very urgent to study and
propose solutions to prevent sediment deposition at entrances of intakes, especially of which in the
Red River where water sources have high concentrations of sediment.

In this paper, the authors present a solution using submerged vanes to control and minimize
sediment deposition at entrances of water intakes, applied for Cam Dinh water intake. The
authors also used a mathematical model to simulate the working process of submerged vanes and
to assess the effect of preventing sediment deposition, compared with the case of not using the
submerged vanes.

Keywords: Submerged vanes, water intakes, entrances of intakes, sediment deposition.
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