DPE XUAT GIAI PHAP NANG CAP BE LANG CAT
TAI BE XA TRAM BOM PHU SA

Dwong Dirc Tién'

Tém tit: La mot trong nhitng hé tho”'ng tram bom 1ém nhat Ha Néi, tram bom Phii Sa ¢6 nhiém vu
ddam bao cdp nwée tedi chii dong va tao nguon cho 10.150 ha ddt canh tdc ciia hé théng Pong Mo -
Phit Sa. Dé dam bdo nuée tudi lién tuc, hang nam cong ty Trach nhiém hitu han Mot thanh vién
Song Tich phdi trich ra mot khodn chi phi khong nho cho viéc nao vét tai khu vuc cua Zdy nude, bé
xd ciing nhw hé thong kénh chinh cia tram bom. Viéc nay khong chi lam anh hwong dén van dé kinh
té ma con dnh hwéng Ién téi van d@é van hanh ciing nhie kha nang cung cdp nwée cho toan bé hé
théng thity néng.

Pé giam thiéu t6i da cdc tac dong khong mong muon do boi lang bun cdt gdy ra, viéc danh gid qud
trinh van chuyén bun cat (bo”‘i tu) tai khu viee cum cong trinh dau méi la cdp thiét vé mat khoa hoc
ciing nhu thyee tién nham dap g khai théac téi da kha néang lay va dan nwée ciia hé théng dan va
ccfp nuwdc cua tram bom.

Truée cdc yéu cau thie té ké trén, bai bdo nay sé trinh bay gidi phdp xdy dung bé ling cdt tai khu
viee bé xd tram bom Phi Sa nham gidm thiéu toi da lwong bun cdt co hai di vao kénh chinh nhung
van dam bao giiv dwoc heong phit sa cé ich trong nwée dé cap cho cdy trong.

Tir khéa: Tram bom Phu Sa, Bé léng cat.

- Ttr 105°20' dén 105°40' d6 kinh Dong;
- Tur 21°05' @én 21°10' d6 vi Béc.
Khu vuc HTTN c¢6 dién tich 15.509 ha bén

1. PAT VAN DE
Tram bom diu mdi Phu Sa duoc xay dung va
dua vao str dung nam 1932 nham ldy nudc song

Hong dam béao tudi chi dong va tao ngudn cho
10.150 ha dét canh tac ciia hé thong Pong Mo -
Phu Sa.

Hién tai, lwong bun cat dugc nao vét tai khu
vuc kénh dan thugng luu va bé xa hang nim
dao dong trong khoang 700 + 900 m*/ndm. Vay
con hang tram m’ bun cat khac van tiép tuc di
vao trong kénh chinh giy bdi ling nghiém
trong song van chua cé gidi phap hiru hiéu nao
dé giam thiéu boi lang. Do vay, can thiét phai
xdy dung bé liang cat ngay tai khu vuc cong
trinh ddu mdi dé thuan tién trong qué trinh nao
vét ciing nhu tranh dé bun cat c¢6 hai di vao
kénh chinh.

2. NOI DUNG NGHIEN CUU

2.1. Vi tri dia ly, dién tich twéi phu trach

Hé théng thuy noéng (HTTN) Phu Sa nim
vé phia Tay Bic thanh phé Ha Noi, c6 toa do
dia ly:

! Trieong Dai hoc Thuy loi

bo hitu song Hong, dugc bao quanh boi song
Tich, kénh tuéi chinh Pdng M6 va song Day,
gém dat dai cua cac huyén Phtuc Tho, Thach
That, Qudc Oai, va thi xi Son Tay.
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Hinh 1. Ban do hé théng thity néng Phi Sa
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2.2. Panh gia thuc trang va nguyén nhan giy boi ling tai kénh din thwong luu va bé xa

tram bom Phu Sa

Hinh 2: Hién trang boi lcfng tai bé xa tram bom Phii Sa (08/2014)

Qua qué trinh khao sat, danh gia cho thay
nguyén nhan gy boi ling bun cat tai cac khu
vuc kénh dan thuong luu va bé xa 1a do qua
trinh van chuyén bun cat lo limg va bun cat day
ctia dong chay tir song Hong vao hé thong liy
nudc khi van hanh may bom. Dong chay c6 van
tdc trung binh khoang 0,5+1,0 m/s co sirc tai cat
tuong dbi 1on di dem toan bo ham lwong phu sa
va mot phan bun cat day di vao kénh giy nén
tinh trang bdi lang. Mot s6 qua trinh chinh dwoc
liét ké dudi day co tac dong dang ké trong viéc
gdy ra hién tuong bdi ling bun cat:

- Qua trinh dang va ha myc nudc trén song
Héng;

- Qua trinh liy nuéc ¢6 ham luong bun cat
16n tir séng Hong vao hé thong.

Céc két qua nghién ctru tinh toan bén dudi s&
chi ra dugc qua trinh nao s€ 1a qua trinh chu dao
gy nén tinh trang bodi ling bun cat tai cac khu
vue néu trén dé tir d6 ¢ cac bién phap hitu hiéu
dé kiém soat tinh trang nay.

2.2.1. Nguyén nhdn do myec nuée song Hong
ddng va ha dot ngot

Do viéc diéu tiét cua hd Hoa Binh vao cubi
mua Iii, myc nudc séng Hong 1én xudng dot
ngdt, chi trong vong 1 ngay dém c6 thé muc
nudc 1én xuéng tr +1,00m dén +2,00m. Qua
trinh dang va ha muc nudc dot ngdét da hinh
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thanh nén dong chay trao dbi vao - ra gitra khu
vuc kénh dan nuéc thuong lwu va dong chinh
song H(‘Sng.

Dién bién bdi ling bun cat tai khu vuc cta
lay nuéc cua cac tram bom 1a vo cung phirc
tap, bién ddi theo thoi gian va theo céc trudng
hop cu thé cua tirng diéu kién bién. Hién nay,
chua c6 mot phuong phap nao hoan thién dé
tinh toan boi léng bun cat tai khu vyc nghién
ctru cho két qua co do tin cdy cao. Dé giai
quyét yéu cu bai toan dit ra, tac gia dd su
dung mé dun tinh toan bdi ling bun cat tai cac
khu vyc c6 anh hudng cia nudc dang, ha
trong mo hinh Cress.

B6 phin mém Cress (1a tén viét tit cua
“Coastal and River Engineering Support
System”) 1a mét trong nhimg phian mém hitu
dung hd trg dic luc cho cac nha ky thuat song
va bién vé tat ca cac vin dé lién quan nhu thuy
luc, bdi ling bun cat, tinh toan 6n dinh, két
ciu... BO phan mém duoc xdy dung va phat
trién boi cac chuyén gia thudc dai hoc TUdeft -
Ha Lan va cac ky su ciia cong ty tu vin Royal
Haskoning. Hién nay phin mém di duogc sir
dung rong rdi trén toan thé gidi, trong do co
Viét Nam [3].

Tét ca cac thong sé lién quan dugc théng ké
tai bang bén dudi:
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Bang 1: Bang gia tri cac thong s6 diu vao dé
tinh toan bdi ling do nuwéc ding - ha

TT | Théng s diu vao Gia tri

1 | Cya: NOng dd bun cat 220 mg/l

) (}dean:7 Suc’tal cat trung 10 mg/l
binh ctia nudc trong
Ay Dién tich kénh dan 0,00011

3 . 2
nudc thuong luu km
Tq: Chénh léch muc

4 nudc gitra hai quéa trinh 2m
dang va rut

5 p?: k}}m luong ri€ng cua 2650 kg/m’
bun cat

6 pW:’ khoi lugng riéng cua 1020 kg/m’
nudc

7 pT: kl’101 hfonig riéng cua | 00 ke/m’
tram tich boi lang

Qua két qua tinh toan cho thdy sau mdi chu
ky nudc song Hong dang, ha dot ngot thi lugng
bun cat boi lang dudi long kénh dan lén dén
4,31 m*/chu ky (gi4 tri cua S1). Pay 1a mét con
s6 kha 16n 1am anh huong khong nho dén kha
ning bom ldy nudc ciia toan bo hé théng cum
cong trinh dau moi.
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Hinh 3: Két qua tinh todn boi ldng bin cdt do
hién tuwong nudc séng Hong dang, ha dot ngot
tai khu viee cira cong lay nuéc

Truéc ddy ching ta méi chi quan tim dén
luong bun cat bi boi lang tir dong chdy trong
qua trinh lay nudc vao hé thong. Tuy nhién,
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hién tugng bodi ling bun cat do nudc dang, ha
dot ngdt ciing 1a mot nguyén nhan 16n lam bodi
lang 1ong kénh, giam hiéu qua cua toan hé thong
trong qua trinh van hanh.

2.2.2. Nguyén nhdn do boi ling bun cat tir
dong chay trong qud trinh ldy néc

Thuc té trong nhitng nim qua cho thdy song
Hong 14 séng ¢6 ham lugng phu sa 1on, mua li
khoang 1080g/m3, trung binh cad nam dat
940g/m3. Do duc 16n nhit va bé nhit do duge
trong Ung 1a 4990g/m® va 19g¢/m’. Theo tinh
toan trudc ddy, luu luong bun cat van chuyén
qua mit cat Ha Noi trung binh nhidu nim vao
khoang 2280 Kg/s. Kich thudc bun cat lo lung
trung binh tng véi dsp = 0,022mm tai Ha N,
(0,029mm tai Son Tay).

Luong bun cat c6 trong dong chay trong qua
trinh bom nudc s€ 1a nguyén nhan giy ra hién
tugng boi lang tai kénh dan thuong luu, bé xa va
ca kénh dan ha luu. Theo ké hoach duy tu bao
dudng cua don vi phu trach cong trinh — Cong
ty TNHH MTV thity lgi song Tich, kénh dan
thuong luu va bé x4 dugc nao vét hang nam.
Tuy nhién, lugng bun cat bdi ling trong kénh
chinh Phu Sa lai it duoc quan tim nao vét dan
dén kénh bi boi ling bun cat 1a kha 16n gay anh
hudng nghiém trong dén hiéu qua dan nuéc. Bé
lam r& duoc luong bun cat s& bj boi ling trong
kénh, cac két qua tinh toan duéi day s dung méd
dun tinh todn boi lang bun cét trong kénh hé cua
phan mém Cress s& cho két qua tong quat vé
mirc d6 bdi lang trong kénh chinh.

Phuong phap tinh cta phan mém 1a s dung
cong thac tinh toan cua tac gia Van Rijn
(1984,1993).

* Tinh todn vin chuyén bun cat day (Van
Rijn (1984,1993))

Qp= Up Ps U h {CISD/h]LZ (ME‘}H (1)

Trong do:

Qv = lugng van chuyén bun cat day
(kg/s/m);

M = (u-ue)/[(s-1)gdso]";

U = Van téc dong chay;

Us = Van tc bun cat day;
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dso = Duong kinh hat trung binh;

h = Chiéu sau nudc

o, =HE¢ sb r6ng

n =1.5+3.0

ps = khdi lugng riéng cua bun cat (kg/m’).

* Tinh toan van chuyén bun cat lo lung (Van
Rijn (1984,1993))
Qsc= Us pPs U dS'CI Mez‘ﬂ'{D*)-G.E

)
Trong do:
Qsc = luong van chuyén bun cat lo lung
(kg/s/m);
M, = (u'ucr)/[(s'l)gdso]o's;

U = Van tdc dong chay;

D« =dso[(s-Dghv*;

dsp = DPuong kinh hat trung binh;

as =0.012

N =hésdnhét

ps  =khbi luong riéng cua bun cat (kg/m”).

Téng bun cat di vao trong kénh gy ra bodi
ling sé& 1a tong luong van chuyén bun cat day va
bun cat lo lung.

q= qb,c‘"' Js.c . (3)

Cac dicu kién bién dau vao duogc trinh bay
chi tiét bén dusi.

Bang 2 Bang gia tri cac thong sé dau vao dé tinh toin boi ling
tir dong chaiy trong qua trinh liy nuwéc

TT Théng s6 diu vao Gia tri
1 | pw: Khéi luong riéng ciia nudc 1000 kg/m’
2 | py: Khéi lugng riéng ciia bun cat 2650 kg/m3
3 |ebd rSng cua bun cat 0,4
3 | Dso: BPuong kinh hat trung binh 0,0001 m
4 | u: Van toc dong chay 0,5 m/s
5 | T: Nhiét d6 nuéc 24,5°C
6 | a: Bd sau nudc trong kénh 2,5m

B,: Bé rong day kénh 40 m
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Hinh 4 Két qua tinh toan boi ldng tir dong chdy
trong qud trinh lay nudc
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Két qua tinh toan & trén cho thay:

- Luong véan chuyén bun cat lo ling (kg/s/m)
Qs.c = 0.00001 m*/s/m

- Luong van chuyén bun cat day (kg/s/m) qp
=0.00000076 m’*/s/m

Téng bun cat di vao trong kénh gy ra bodi
ling sé& 14 tong lwong van chuyén bun cat day va
bun cat lo ling q = qpe + gsc = 0.00001076
m’/s/m.

Theo bao cdo van hanh hang nam, tram
bom Phu Sa (Tram bom chinh va tram bom da
chién) c6 s6 gid van hanh trung binh khoang
1.760 gio [1].

Vay tong luong bun cét s& di vao hé thong la:
Viin st = 2.727 (m*)

Hién tai, luong bun cat dugc nao vét tai khu
vuc kénh din thuong luu va bé xa 1a 700+800
m’. Vay con khoang gin 2000 m® lwong bun cat
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con lai di vao trong kénh chinh mot nim van
chua c6 giai phap hiru hiéu dé giam thiéu bdi
lang. Do vay, can thiét phai xay dung cac giai
phap cong trinh va phi cong dé giam thiéu hién
tuong boi lang trong kénh

Trong hai nguyén nhan chinh gy ra hién
tuong boi ling bun cat tai cira 1dy nudc tram
bom Phu Sa, nguyén nhan chii yéu chinh 1a do
bdi ling bun cat tir dong chay trong qua trinh
lay nude, xay ra trong sudt qué trinh van hanh
cua tram bom

2.3. Xay dwng bé ling cat tai bé xa
tram bom

Phan bé x4 cua tram bom Phu Sa da bi boi
lang nghiém trong, lam anh hudng 16n dén
kha ning din va cip nuéc. Khong nhiing vay,
lugng bun cat con lai sau khi bi bdi ling mot
phan nho tai bé xa van tiép tuc di vao long
kénh chinh giy bdi ling tram trong. Hau hét
bun cat boi ling trong kénh mic du dugc nao
vét hang nam song hi¢u qua khong cao do
toan lam tha céng va chi phi 16n. Chinh vi
vay, viéc xay dung bé 1§ng cat tai bé xa tram
bom 1a can thiét dé ngin chan bun cat khong
¢6 loi di vao trong 1ong kénh va tao diéu kién
thuan loi trong qua trinh nao vét. Dudi day 1a
qua trinh tinh toan xac dinh kich thudc bé
lang cat.

2.3.1. Tinh todn bé Zcfng cat tai kénh xd
tram bom Phu Sa [2]

- Luu lugng bom toan tram: Q = 12 (m3/s)

- Ham lugng bun cat trén song Hong,
doan qua tram bom: q = 0,22¢g/1

- Kich co¢ hat yéu cau 15'1ng: 0,01; 0,015;
0,02. Trong d6 ty 1& phan tram cua cac hat nhu
sau: d0,01 = 25%, d0,015 =20% va d0,02 = 40%.

- Luu tdc trung binh cia dong nudc trong
bé xa: v=1,5m/s

2.3.2. Tinh todn chiéu sdu nwdc trong
bé xa

Bé xa tram bom Phu Sa hién trang c6 mat
cdt hinh chit nhat v6i B =24m, i = 0,0004.

Luu lugng trong kénh dugc tinh theo cong
thuc Cézi

Q = a)C\/R_i (4)
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Trong do:

Q  :dién tich mat cit udt
A A A - 1 r \ A A
C :hé so Cézi, C=—R"%véi n 1a hé so
n
nham va R 1a ban kinh thuy lyec.
I ‘hé s6 nham cua kénh

Béan kinh thuy lyc R dugc tinh theo cong
thie: R =2
X
@ = (b+mh)h
Véi
X:(%+2\/1+m2)h

Thay vao cong thic (4) va gidi phuong trinh
ta dugc h =0,61m.

2.3.3. Tinh todn chiéu dai roi cia hat
bun cat

Chiéu dai roi cta hat bun cat dugc tinh theo
cong thirc gan dung:

Lzﬁv

@ &)
Trong do:

h  :khoang cach tur hat bun cat dén day kénh,
ldy bang chiéu sau nudc trong kénh, h =
0,61m

v : luu tdc doc binh quan cua dong chay
trong bé lang. Lay bang luu tdc dong chay
trong bé xa; v=1,5m/s

® :d06 tho thuy lyc cta hat

Két qua tinh dugc dugc cho ¢ bang 3

Bang 3 Chiéu dai roi ciia hat bun cat

d (mm) 0,01 0,015 0,02

Q 0,1 0,225 0,4
L (m) 7,33 3,26 1,83
Chon L =1,80m

2.3.4. Xdc dinh chiéu sdu bé
Chiéu siu tinh toan ctia bé: Hy = H- hy,
Trong do:
H : Chiéu siu toan bd bé 1éng cat, H=2m
h, : Chiéu sau bun cat bdi ling, so bo lay
hy =0,25h=0,25.2=0,5m

103



VayHy=2-0,5=1,5m

2.3.5. Xdc dinh chiéu dai bé lang

Chiéu dai bé lang bang chiéu dai cong tac
ctia budng lang cong véi chiéu dai hai doan qua
do Ly, L,

Trong d6 L;, L, dugc xac dinh trén co s&
thuc nghiém mo6 hinh. L; =L, = 5m;

Ly,=L+L,+L, (6)

Chiéu dai cong tac cuia bé ling duoc tinh

H ,
toan trén co s quan h¢ P = f (T”j . O day xéac

xuat chim lang P iy trong gi¢i han 80+90%.

Céc budc tinh toan nhu sau:

- Xac dinh luu lugng cua cac nhém hat co
kich thudc 16n hon dudng kinh cc hat nho nhat
trong bé lang. G, Gy, G3 (kg/s) va tong cua
ching 1a Gy (kg/s). V6i mdi nhém ta cé cac do
tho thuy luc tuong ung 1a o), ®;, ©s.

- Tinh céc tri sd: ﬂ;&;&

vV v v
- Gia thiét mot ti s6 gitra chiéu sau cong tac

u

va chiéu dai cong tic cua bé lang

(thuong 1ay bang 0,2; 0,15; 0,1; 0,075; 0,5;
va 0,025). Ung voi mdi ti sé d6 dua trén
biéu @6 hinh 1 ta xac dinh dwgc xac suét
(Pi)k twong timg v&i moi.

- Tinh toan luu lugng cta cac nhom hat

)1

. \ H
- V& biéu d6 quan hé P:f( ‘

j,tird()
L

]

chon mot tri so ung véi miac dam bao P
va trén co sé do xac dinh chiéu dai cong tac
cua bé lang.

5
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Hinh 5. Biéu do tra quan hé P% = f(Tﬂj

Két qua tinh toan duoc trinh bay dudi day:

b3i line trone bé tne voi mai ti sé H, th Bang 4. Thong s tinh toan ciia
© § trong be ung vol mot i s L ©0 cac hat bun cat
cong thuec:
_(R), d (mm) 0,01 0,015 0,02
(G, =750 (G0 (kels) q(kg/s) | 0,055 | 0.044 | 0088
- Xac dinh luu luong tong cong cua cac | Gi (Kg/s) 0,66 0,528 1,056
nhom hat da boi lang Y (Gi)k va sau d6 xac dinh | @/v 0,08 0,19 0,33
xéc suat chung ctia nhom hat theo cong thirc:
Bang 5. Bang tong hop két qua tinh toan
TT Htt/L P1 P2 P3 Gl1 G2 G3 P
1 0.2 47 85 96 0.31 0.26 1.01 70.75
2 0.18 57 89 97 0.38 0.33 1.02 77.33
3 0.16 64 95 98 0.42 0.40 1.03 82.82
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84.00
82.00
80.00

7800
76.00

7400 \
72.00 \

70.00 +

5 < H
Hinh 6. Biéu do quan hé P = f(T”j

Chon tan suit dam bao ling 80%, tra biéu dd

H
ta duoc —£=0,17.
L

Vay chiéu dai lam viéc cia bé lang:

L= 15 _ 8,8m .
0,17

VayL=8,8+5+5=18,8m.

2.3.6. Xdc dinh chiéu rong cua bé Zcfng cat

Chiéu rong cta bé ling cat duoc xac dinh
theo cong thirc:

B 0 12

H,v 15.1,2

Pé thuan tién cho thi cong ciing nhu quan 1y,
chon B = 24m (tring véi kich thudce bé xa hién
trang cua tram bom).

2.3.7. Kich thudc dé xudt ciia bé ling cat

Qua tinh todn & trén, tac gia dé xuat xdy
dung bé léng cat tai khu vuc bé xa. Kich thudc
bé lang cat dé nghi 1a (axbxh)=(24x18,8x2) (m).

Vi kich thudc nhu trén, quy trinh nao vét bun
cét tai bé 1§mg cat tram bom Phu Sa 13 2 lan/ndm
(sau mdi mua vu) s& gitip loai bd bun cat ¢ hai di
vao kénh chinh nhung van ddm bao giit duoc lugng
phti sa ¢ ich trong nude dé cap cho cay trong.

=6,6Tm

TAI LIEU THAM KHAO

™ CONG DAN NUGC SAU TRAN BOM KENH CHINH

400

PHAM Vi CANG DAN NUGC PHAM VI KENH DAN

1

Hinh 7. So d6 bé ling cat dé xudt
cho tram bom Phu Sa

3. KET LUAN

Bai bao da di sau vao phan tich, danh gia thuc
trang va nguyén nhan gdy boi ling tai kénh
thuong luu va bé xa tram bom phu sa. Cac két qua
nghién ctru tinh toan da chi ra nguyén nhan do boi
ling bun cat tir dong chay trong qua trinh 1iy nudc
1a qua trinh chii dao gdy nén tinh trang bdi ling
bun cat tai cac khu vuc néu trén.

Theo céac s6 liéu nao vét bun cat hang nam
tai kénh dan thuong luu va bé xa tir cong ty
Trach nhiém hitu han mét thanh vién Song
Tich, lugng bun cat dugc nao vét mai chi
chiém gan mot nira tong luong bun cat ¢ hai
di vao hé thdng; phan con lai di vao kénh
chinh chua dugc nao vét hiéu qua. Tu thuc
trang néu trén, bai bao da di tinh toan va dé
xuat xay dung bé lang cat tai bé xa tram bom
Phu Sa vo6i kich thudéc rong x dai x cao
(axbxh) = (24x18,8x2) (m).

Véi kich thude bé léng cat nhu vay, tram
bom Phu Sa chi cin nao vét 2 lan/nam (sau mdi
mua vu) s€ giup loai bé duge bun cat co hai di
vao kénh chinh gay boi ling trong kénh.

[1] Nghién curu nang cao hi€u qua cua cac tram bom tudi doc song H6ng trén dia ban Ha Noi, Dé

tai NCKH, Cht nhiém: TS. Duong Dtic Tién.

[2] HO so dé xuét “Dar hang thyc hién nhiém vu duy tri, vdn hanh hé th(fng tuwoi tiéu phuc vy sdan
xuat nong nghiép, dan sinh, xa hoi” do Cong ty TNHH M4t thanh vién Thuy lgi song Tich
quan ly nam 2008, 2009, 2010, 2011, 2012, 2013.
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[3] Giao trinh thuy cong tap 1, 2 — Pai hoc Thuy Loi
[4] http://www.cress.nl/About.aspx
[5] Giao trinh thuy luc cong trinh — DPai hoc Thuy Loi

Abstract
PROPOSED MEASURE FOR UPGRADING GRIT CHAMBER IN THE OUTLET
CHANNEL OF THE PHU SA PUMPING STATION

The Phu Sa is one of the biggest pumping stations in Ha Noi. The main task of the Phu Sa is to
actively supply water for 10,150 hectares of agricultural land in the Dong Mo — Phu Sa irrigation
system. To ensure supplying water continuously, Song Tich one-member limited company has paid
a lot of money for dredging at the intake, grit chamber and main channel of the Phu Sa. It is not
only affect the economical issue, but also has big affect on operation and water supply ability of all
the irrigation system.

To reduce unnecessary impacts due to deposition, the evaluation of deposition process at the
head works is scientifically and practically necessary. It is to maximize water taking and supplying
ability of the pumping station’s intake and outlet.

According to mentioned-above demands, this study presents measure to construct grit chamber
in the outlet channel of the Phu Sa. It will reduce deposition in the main channel but still supply
sufficient alluvium for cultivation.

Keywords: Phu Sa pumping station, grit chamber.
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