BAI BAO KHOA HQC

NGHIEN CUU CO SO KHOA HQC VA THUC TIEN XAC PINH VI TR
CUA LAY NUGC HOP LY VAO SONG PAY

Tran Khic Thac'

Tém tat: Xdc dinh vi tri civa ldy niede hop Iy trén séng déng vai tro quan trong trong viéc dam bdo
tinh 6n dinh va hiéu qua cia céng trinh ldy nwée. Bai bdo nay trinh bay tom tdt két qua nghién ciru
co 56 khoa hoc va thuc tién trong xdc dinh vi tri civa ldy nuwée hop Iy vao séng Pdy tir song Hong
nham khéi phuc lai dong chay vé mia kiét ciia séng Pdy va cdp bo sung nguon nude phuc vu san
xudt néng nghiép, céng nghiép, cdi tao méi trwong va sinh hoat tai luu viee séng Ddy. Mé hinh 3
chiéu MIKE3 Flow Model di dwoc sir dung dé xdy dung cdc twong quan can thiét cho viéc lya chon
vi tri cika ldy nuée hop Iy vao séng Pdy tir séng Hong nhuw lwu lwong nwée can ldy véi mue miede,
va géc ldy nuéce trén séng, luu lwong can ldy nwée véi mue nude va chiéu dai doan séng cong, lieu
lirong ldy mede véi mye nwée trén séng va chiéu dai doan séng ldy miede.

Tir khéa: Cam Dinh, Cira lay nuédc, Hiép Thuan, Song Pay, Song Hong.

1. MO PAU , 7 Tuy nhién, tir khi dua vao van hanh dén nay
_ Cum cong trinh cong Cam Pinh Hiép Thudn vigc dan nude song Hong qua cong Cam Dinh
gom cong lay nugc Cam Dinh, kénh dan Cam  yao kénh Cim Dinh - Hiép Thuan vao mua kit
Dinh - Hi¢ép Thuan va cong lay nudc Hi¢p Thuan
(xem hinh 1) dugc khéi cong xdy dung nam
2002 va hoan thanh vao niam 2004. Cdng cb
nhiém vuy lay nuéc tir song Hong theo kénh Cam
Dinh - Hiép Thuan dai 11.295m, chiéu rong day
kénh 1a 22m dan nudc tir song Hong vao sdng
Day, khoi phuc lai dong chay vé mua kiét cta
song Py va cap bd sung ngudn nude tai luu vuce . , ,
song Day phuc vu sdn xudt nong nghiép, cong 2 tac dong xau nay co thé do vi tr‘i cﬁa’ lay nudce
nghiép, cai tao moi trudng va sinh hoat. dl‘I(_YC xac dinh chua hqp 1y, do‘diéu tiét cua cac
ho chutra thugng nguoén song Hong, do khai thac
cat, va do cac tac dong bat loi cia BPKH dén
ngudn nudc. Chinh vi vy viée nghién ctru co s
khoa hoc va thuc tién trong xac dinh vi tri hop
Iy ctia ctra lay nudc trén song ndi chung va cira
ly nudc vao song Pay ndi riéng 14 rat can thiét.
2. HUONG TIEP CAN VA PHUONG
PHAP NGHIEN CUU
Nghién ctru tién hanh tong quan cic nghién
ciru & trong va ngoai nude lién quan dén cac
cra ldy nudc trén song, danh gia hién trang

hau nhu khong dam bao yéu cau thiét ké va gan
nhu khong lay duoc nude vé mua kiét. Kénh
dan thuong luu céng Cam Pinh dai 700m tir ctra
cong ra song Hong co bé rong day kénh 1a 22m
bi dét cat boi ling twong d6i 10n so voi thiét ké.
Tuyén kénh Cim Pinh — Hiép Thuan ciing bi
boi khong déu ¢ mot sé vi tri. Nguyén nhan gay

Hinh 1. So hoa vi tri Cum cong trinh cdng Céam

Dinh Hiép Thudn céc cong trinh ldy nudc trén song Hong tir d6
lwa chon md hinh toan thich hop dé nghién
! Truong Dai hoc Thiiy loi ctru tinh On dinh va hiéu qua cua cira iy nude
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trén song va thir nghiém ap dung cho cua liy
nudc vao song Pay. Cac phuong phép stir dung
nghién ciru bao gom:

- Phuong phap ké thira: ké thira c6 chon loc
cac nghién cuu lién quan & trong va ngoai nudc.

- Phuong phép diéu tra, thu thap s liéu vé
cac cong trinh 1y nudc trén séng Hong, s lidu
thuy van, dia hinh.

- Phuong phap moé hinh todn: st dung 3
chiéu MIKE3 Flow Model trong md phong ché
do thuy dong lyc hoc va van chuyén bun cat cho
khu vuc nghién cuu.

3. KET QUA NGHIEN CUU

3.1. Tong quan céc nghién ciru vé cira ldy nuée

C6 rat nhidu cac nghién ciru vé cac cong
trinh 1dy nudc trén thé gidi nhu cic cong trinh
cua cac tac gid Ramamurthy, A.S. and M.G.
Satish, (1988); Ingle, R.N. and A.M. Mahankal,
(1990); Raudkivi, A.J., (1993); AlirezaMasjedi
and Amir Taeedi (2011), Averty (1989), Cho
(1985), Lindnet (1952), Neary (1995), Karami
(2009), Yang (2009), Karami (2010), Hamsanpour
(2006), Neary (1999), Barkdral (1999), BHRH
(1989), Bourard (1992), Shafai (1999), Omidbeigi
(2009)... Phan 16n cac cong trinh ctia cac nha
khoa hoc nay déu tap trung vao cac van dé nhu:
i) nghién ctru dién bién boi ling doan séng clra
vao cong trinh ldy nudc; ii) nghién ctru vi tri cira
1y nuédc; iii) nghién ctru cac giai phap nang cao
hiéu qua iy nudc; iv) nghién ctru 6n dinh long
dan, dic biét tai khu vuc cira liy nude. Tur
nhirng nghién ctru ndy c6 thé thiy viéc xac dinh
ctra 1y nudc trén song s& dua trén cac tiéu chi
vé k¥ thuat co lién quan dén ché do thuy dong
Iuc hoc va van chuyén bun cat cua song va kénh
dan nudc, tiéu chi hiéu qua vé kinh té, tiéu chi
vé moi trudng va xa hoi.

3.2. Panh gia hién trang cac cira liy nuéc
trén song Hong

Nghién ctru di tién hanh danh gia hién trang
cac clra ldy nudc trén song Hong nhu: cira liy
nuéc Xuan Quang (liy nudc song Hong vao hé
thong thiy nong Bac Hung Hai); cira 1y nudc

Phu Xa (liy nuéc song Hong vao hé thong thuy
néng Pong Mo — Phu Xa); va cira lay nudc Cam
Dinh (1iy nuéc song Hong vao song Pay). Phan
16n cac cong trinh dugc danh gia da hoat dong
trén 30 nam (trlr cong Cam Pinh mai xay dyung
va dua vao hoat dong nim 2004) nén déu co
hién tuong bdi ling & cira, cao trinh muc nudc
so voi thiét ké nhitng nim gan diy khong dam
bao do sy ha thip muc nudc séong Hong, vi viy
viéc 1ay nudc theo luu luong thiét ké gip nhiéu
khé khan va ton kém. Tir day co thé thay rat can
thiét phai sir dung cac mo hinh mé phong dong
lvc hoc va van chuyén bun cat dé mé phong,
danh gia tinh 6n dinh va hiéu qua cua cta lay
nudc xét trén cac ti€u chi ky thuat khac nhau
nhu luvu luong can lay, goc ldy nude, do dai
song cong, do dai kénh din, su thay doi muc
nudc song, hién tuong bdi, X01..vv.

3.3. Ap dung mé hinh MIKE 3 Flow Model
cho khu vure cira Iy nuwéc vao song Pay

Phan mém MIKE3 Flow Model 1a phan
mém mo phong 3 chidu cta Vién Thiy lyc Pan
Mach — DHI. M6 hinh nay c6 thé mé ta qua
trinh van chuyén bun cat va sy thay déi trong
can bang bun cat, dién bién dudng lach sau doc
song, dién bién cao do day trén mit cit ngang
va dién bién duong bo séng trong doan song
khu vuc ctra vao.

3.3.1 Xdc dinh pham vi va mién tinh todn
cua khu vwe nghién ciru

Pham vi nghién ctru cia moé hinh 1a doan
song Hong khu vuc cira vao song Pay chay qua
dia phan huyén Phac Tho va Pan Phugng cua
TP Ha Noi tir Km30 + Km43+500 dé hiru Hong
véi tai liéu dia hinh do dac nam 2007 c6 do bd
sung nam &8/2012. Poan song dai khoang 27km,
phia bo hitu c6 cong trinh lay nudc mua kiét vao
song Pay 1a céng Cam Pinh va cdng phan 1
Van Céc dam bao an toan cho Ha Noi trong
truong hop c6 phan 1a khi xay ra li thiét ké,
phia bo ta 1a dia phan tinh Vinh Phuc.

Pham vi, mién tinh toan mé hinh va cac bién
duoc thé hién trén hinh 2 dudi day:
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Hinh 2. Pham vi mién tinh toan va cdac bién

cua mo hinh

3.3.2. Thiét Igp dia hinh trén ludi tinh todn

Dbi voi mo hinh hai chiéu ciing nhu mé hinh
ba chiéu, viéc thiét lap dia hinh cho su hoat
dong cta mo hinh 13 mot khiu quan trong, quyét
dinh dén d6 chinh xac ciia viéc mo phong. Tai
liéu str dung cho viéc thiét 1ap dia hinh tinh toan
bao gom:

- Binh d 1ong song khu vuc nghién ciru: Tai
liéu do nam 2012 ty 1¢ 1:5000 d& phuc vu tinh
toan danh gia hién trang cong lay nudc va theo
cac kich ban tinh toan.

- Tai liéu cac mit cat ngang trén doan song
nghién ctru;

- Tai lidu thiét ké cong trinh cong Cam Pinh

Céc tai liéu thu thap dé c6 ngudn gbc, xuit
xr rd rang, dam bao c6 du do tin cay dung dé
thiét 1ap dia hinh tinh toén.

Trong nghién ctru nay ludi tinh toan cua mo
hinh dugc xac lap ludi phi céu trac (ludi tam
gidc) va giai bai toan thé tich hitu han & trung
tam O ludi.

3.3.3. Hiéu chinh va kiém dinh mé hinh

Nghién ctru sir dung két qua tinh toan i thuc
té thang VIII/1996 cho viéc hiéu chinh va sb
liéu 1 thang VIII/2002 tr mo hinh MIKE11 cho
viéc hiéu chinh, kiém dinh mé hinh MIKE3FM
dé danh gia do tin cay va sy phu hop ctia mé
hinh. Bién trén, bién dudi va bién kiém tra duoc
lay tir két qua mé hinh Mike 11. Két qua kiém
dinh mé hinh MIKE3FM cho chi tiéu NASH

kha tét (NASH>0,8) qua trinh muc nudc va
dinh 1 so sanh trong c4 2 truong hop chénh
nhau khong nhiéu. Chi tiét két qua hiéu chinh
kiém dinh duogc tham khéo tir két qua cua dé tai
“Nghién ctru giai phap 6n dinh cira vao va long
dan séng Pay dam bao yéu cau ldy nudc mua
ki¢t va thoat 14”.

3.3.4. Str dung mé hinh mé phong va danh
gid dién bién long dén theo kich ban vi tri liy
nwdc khdac nhau

Véi mo hinh da thiét lap, nghién ctru da tién
hanh d4nh gi4 dién bién long dan theo cic kich
ban dwgc tém tit va minh hoa trong hinh 3
dudi day:

CONG CAMBINH (1)
V| TRi HEN TRANG

CONG CAM BINH (2)
CACH CONG CU 600m

CONG CAM BINH (3)
GAN V| TRi C'A HATMON

CHIEU RONG
KENHDAN LAY
NUOC

MUC NUOC
BUNCAT

CHIEU RONG CHIEU DAI KENH

GOC LAY NUGC .
SONG CONG DAN

(

Tinh toan véi |
diéu kign BEKH
va NBD

Céc kich ban tinh todn bao gdm: phuong an

[ Tinhtoanvei |
phan li séng
Day 2500m3]s

[ Tinhtoancip |
nwoc thudng
Xuyén
Qtx=450m3/s

Tinhtoancdp |
nwéc mua kiét

Qe=100m3/s

Hinh 3. Cac kich ban tinh toan

xay dung céng Cam Pinh (tai 3 vi tri nghién
3TH) x (Cip nuéc mua kiét Qc =
100m3/s, cdp nudc thudng xuyén Qtx =
450m3/s, va phan 1 song Pay 2500m3/s + xét
thém BDKH - NBD) = 4TH) x (truong hop xét
cac vi tri goc ldy nuéc khac nhau, chiéu rong

cuau =

kénh 1iy nuéc khac nhau, chidu rong song
cong, va chidu dai kénh din = 4TH). Tong
cong s6 kich ban tinh todn 1a 3x4x4 = 48
truong hop nghién ctru mo phdéng.

a) Danh gid dién bién long dan khi ldy nudc
vao song Day trong mua kiét

Lua chon nim kiét thuc t& 1a nam 2003 -
2004 dé tinh toan dién bién long dan song Pay
khi 1ay nuéc vao song véi luu luong Qkiét =
100m3/s. Két qua tinh toan dién bién tai cac vi
tri nhu sau:
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Hinh 4. Mirc d béi x6i long dan trén doan kénh
Cam Dinh thoi diém 16h ngay 20/04

Sau thoi gian mé phong cho 1 thang mua kiét
ta nhan thdy: Khu vuc x6i tap trung tai ving
trudc cira cong Cam Pinh, khu vuc bdi xuit
hién & cira vao kénh CAm Dinh va sau kénh dan
thuong luu cdng Cam Dinh. Long kénh bi ning
1én khoang 12cm, quy mé va dién tich hd x6i
giam, ving boi ting 1én va c6 xu hudng kéo dai
vé phia ha luu kénh.

b. DPanh gid dién bién long dan khi dwa nudc
thuong xuyén vao song Pay Q=450m3/s

Mo phong dién bién long din véi phuong an
dua nudc qua cong Cam Dinh vao song Pay véi
luu lwong Q=450m3/s. Cong trinh ldy nudc dat
tai CAm Dinh (bén canh céng Cam Pinh cii).

Hinh 5. Mirc d béi x6i long dan trén doan kénh
Cam Binh thoi diém 16h ngay 20/04 (Q=450m3/s)

Sau mot thang mdé phong, khu vuc bdi ¢ xu
hudéng tang 1én tai khu vuc trude cira vao song
Pay, 1ong song bi nang 1én cuc bd tai mot s6 vi
tri tir 0,5-1m.

c. Pdanh gid dién bién long dan khi phdn li
vao song Pay voi Q =2500m3/s

Cong lay nuéc mua kiét CAm Pinh ngoai
nhiém vu lay nudc vao song Pay véi luu lugng
tr 30-100m3/s con c¢6 nhiém vu ldy nuédc phu
sa mua lii, khong 1am anh huong va van dam
bao nhiém vu phan li song Hong vio song
Pay. Luu luong nudc ldy qua cdng Cam Dinh
Qmax = 450m3/s, cing voi cong phan li Van
Coc duoc thiét ké v6i kha ning chuyén nude
vao song Pdy khoang 2500m3/s va hé thong
tran dé& Van Cdc dam bao phan i toi da vao
song Pay khoang 5000m3/s. Két qua md phong
dién bién long dan khi phan li tir song Hong
vao song Pay voi hé thong cong trinh phan li
hién c¢6 nhu sau:

N‘hk

i

Ct‘:ng phin i méi
tai Hal Mén

Hinh 6. Phén bé truong van téc tai khu viee
cong Cam Pinh, c¢ong trinh phdn lii méi
Hat Mén thoi diém 8h ngay 10/07

Khi phan 1ii vao song Pay véi luu luong Q =
2500m3/s dong chi luu co6 xu hudng tién sat
vao bd hitu gan khu vuc ctra cong Cam Dinh.
Luu tdc dong chay qua mat cat cong Cam Pinh
16n tir 1,4-1,6m/s, qua cong phan li méi Hat
Mon 1,2-1,4m/s, tran vao long hé Van Céc 0,8-
1,0m/s va giam dan khi chay vé ha luu, dong
cht luu cta tuyén thoat 1 phan by déu trén
kénh Cam Dinh va kénh méi Hat Mon.

d. Xdy dung cdac quan hé twong quan lam
co so lwa chon vi tri cira ldy nuwoc hop ly vao
song Day

Tir két qua mé phong mo hinh MIKE3 cho
48 truong hop néu trén, nghién ctru da xay dung
dugc cac quan hé twong quan giira luu lugng 1y
nuéc véi muc nude song, goc lay nude, chiéu
dai kénh, chiéu dai doan song cong..vv (xem
minh hoa ¢ hinh 7, 8, 9).
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Hinh 9. Tuwong quan luu lwong nude ldy vao
cong Cam Dinh - Myc nuoc song Hong tai
cura cong - Chiéu dai kénh dan.

3 a4 5

TAI LIEU THAM KHAO

Dua trén cac quan hé nay va so sanh véi céc
thong s6 thiét ké ciia cum cong trinh ta c6 thé
thdy vi tri cira iy nudc vao Song Pay hién nay
1a chwa hop ly. Dé dap tng yéu cau ldy nudc
theo luu lugong thiét ké, thi can phai cai tao cum
cong trinh nay theo hudng:

- Ha cao trinh day kénh dan va cong Cam
Dinh tir +3m xudng +2m.

- Xay dung thém 1 cira ldy nudc méi gan véi
tuyén hién tai (Cam Dinh — Hi¢p Thuan) dé ting
hiéu qua 1dy nude mua kiét vao song Pay bb tri
thém mot cong.

4. KET LUAN

Nghién ciru da tong quan va danh gia duoc
cac nghién ctru vé cira lay nudc trén song; Da
danh gi4 hién trang cac cong trinh lay nudc trén
song Hong. Trén co s st dung md hinh mo
phong thity dong luc hoc va van chuyén bun cét
MIKE 3 Flow Model da: i) danh gia duoc dién
bién long dan khi 1y nudc vao song Dy trong
mua kiét; ii) Panh gia dién bién long dan khi
dua nudc thuong xuyén vao song Bay Q=450m3/s;
iii) Pdnh gid dién bién long dan khi phdn lii vao
song Day voi Q=2500m3/s; va iv) xdy dung
dugc cac tuong quan lam co s& danh gia va
phan nao d6 chi ra nguyén nhan dan dén sy kém
hiéu quéa ctia cum cong trinh ldy nudc vao song
DPay mot phan 13 do vi tri duge xac dinh chua
hop 1y va can phai cai tao hé thong theo hudng
bd tri thém mot céng va ha thip cao trinh day
kénh dan.

Pham Thi Huong Lan, 2012. Nghién ciru gidi phdp 6n dinh cira vao va long dan séng Bdy dam bdo

yéu cau ldy mede miia kiét va thodt Iii. Dé tai nghién ctru khoa hoc cip Bo 2012.

T. K. Thac (2017). Dy thao luan 4n tién si k¥ thudt “Nghién citu co sé khoa hoc va thuec tién d@é xudt

vi tri ldy nuée hop 1y khu vuee ciia vao Séng Bdy dam bdo yéu cdau ldy mede phuc vu phdt trién

kinh té xa hoi”.

Daninish Hydraulic Institute (DHI). Tai liéu hudng dan sir dung phan mém.
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Abstracts:
RESEARCH ON SCIENTIFIC BASE AND REALITY FOR DETEMINING SUITABLE
LOCATIONS FOR WATER INLET SLUICE TO THE DAY RIVER.

Determination of suitable locations for river inlet sluice plays an important role in ensuring the
stability and effect of the structure. This article summarizes results achieved from research on
scientific base and reality in determining suitable locations for water inlet sluice from the Red River
to the Day River for purposes of runoff restoration of the Day River in the dry season and for
supplying water to agricultural, industrial, domestic and environment requirements in the Day's
catchment. The MIKE 3 Flow Model has been used to build relationships needed to specify
locations for inlet sluice from the Red River to the Day River such as required discharges with
water levels and inlet angles of the Red River, required discharges with water levels of the Red
River and with the length of the inlet to the Day River.

Keywords: Cam Dinh, Hiep Thuan, Day River, Red River, Water Inlet Sluice.
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