NGHIEN CUU LUA CHON TUYEN VA HINH THUC CAC CONG TRINH BIEU TIET
LAY NUOC TU CHAY CHO SONG DAY, NHUE VA SONG TO LICH

Nguyén Hiru Hué'

Tom tat: Ngay nay trude thuc trang séng Pdy séng Nhué can tro ddy, sdng T Lich 6 nhiém
Nang dang la van dé vé cung nhite nhéi dat ra véi thanh phé Ha Ngi. Dé cé thé 1am song lai cdc
con sdng trén & mér bai toan kho, cdp thiét dwege dat ra tir lau. Tuy nhién, bién phdp kha thi nhat
hién nay 1 tao mét dau niede 1ién tuc cap nude tw chay cho séng Pay, song Nhué dong thoi Cdi
thién Ainh trang é nhiém ciia sd6ng To Lich. Bai b&o trinh bay két qua phdan tich lira chon phirong dn
tuyén va dé xudt hinh thite cdc cong trinh diéu tiét nham ldy nwée tir chay cho séng Pdy, song Nhué

va song To Lich.
Tur khoa: Cong trinh, tw chdy

1. MO PAU

Séng Nhué 1a con song tudi, tiéu két hop, lay
nudc ty chay tir song Hong qua cong Lién Mac
dé tudi cho 81.000ha va tiéu 107.000ha dat
nong nghiép. Nhung tir nam 2001 dén nay, vao
vy dong xuan, myc nudc song Hong ngdy cang
can kiét khong cé nudc chay qua nén séng Nhué
vao mua Kiét ciing d& trg thanh séng "chét".
Song Pay 1a mot con s6ng rat quan trong trong
viéc tudi tiéu va diéu hoa nudc cho mot so tinh
phia Béc. Toan b luu vyc nam & phia Ty Nam
ddng bang Bac B bao gdm dia phan 4 tinh va 1
Thanh phé 1a: TP. Ha Noi mo rong (gém céc
quan, huyén phia hitu song Hong, TP. Ha Noi
ct, tinh Ha Tay), tinh Ha Nam, Nam Dinh, Ninh
Binh va 4 huyén Kim Béi, Lac Thay, Yén Thuy,
Luong Son tinh Hda Binh. Nhung may nim gan
day do muc nude song Hong thap nén vao mia
kho nudc khong thé chay vao song Day lam anh
hudng téi viéc san xuat ndng nghiép cua nguoi
dan hai bén bo song. Tai Ha Noi, song To Lich
da gan lién vai tén tudi cua thanh phd ngan
nim van hién. Tuy nhién ngay nay, séng To
Lich lai tro thanh cong nude thai 16 thién giira
long thanh phd, ngoai réc thai thi khdng cd mot
sinh vat ndo c6 thé sinh song duoc. Ngay nay,
nguoi dan Ha Noi va dac biét 1a nhitng nguoi
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dan dang song doc hai bén dong séng To Lich
déu ngay dém mong moi, chd doi mot ngay
dong séng c6 thé thay da doi thit, khoac Ién
minh dong nuéc sach khdng con bi 6 nhiém.

Lam séng lai cac dong song dang bi & nhidm
la nung nau, tran tré cua khdng chi mot nguoi
ma da tré thanh ndi buc bach cua toan x3 hoi va
cac cap, cac nganh. Viéc tao dau nudc lién tuc
cung cap nude cho séng Pay, cai tao nudce cho
séng Nhué va séng T6 Lich dang 6 nhiém la
mot ¥ tuong tao bao nhung cé tinh thuc tién.
Tuyén cdng trinh liy nudc s& bit dau tai cong
Luong Phl dia phan x& Thuan My, Son Tay.
Tao mot dau nudce lign tuc dan nudc qua Sdng
Tich vé cung cip cho séng Pay, sdng Nhug, va
sdng T6 Lich. Dong chay lién tuc trong song sé
dem hé sinh thai hoan toan tu nhién gép phan
cai tao va phuc hdi chirc ning cta cac con sdng.

2. NGHIEN CUU LUA CHON PHUONG AN
TUYEN

2.1. Ludn chitng, ludn gigi vé phwong dn
tuyén

Trong qué trinh khoi tao tuyén cong trinh dan
nudc tu chay, viéc tao chénh Iéch cot nudc gita
diém dau va diém cudi trén tuyén mot cach phu
hop 1a hét sic can thiét. Diéu nay s& giup tan
dung t6i da kha ning ding nudc dé tai nudc.
Bén canh do6 viéc lua chon vi tri tuyén dan, dang
long dan, cac thdng s6 k¥ thuat, ton that dau
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nuéce phai duge dya trén cac théng ké, do dac cu
thé 1am co s& khoa hoc cho phuong an. Phai xét
dén kha ning chuyén nudc, kha ning dap tmg
giao thong thuy (néu co), khdi luong cong tac
xay dung va trang thiét bi, phuong thic van
hanh diéu phdi nudc, chi phi khai théc, chi phi
van hanh, yéu cau bao vé moi trudng v.v....

Tuyén 10ng din méi, ké thira tuyén cii s&
giam duoc chi phi dau tu, cong tic quan 1y van
hanh, tiét kiém t6i da nhan lyc. Di voi nhitng
doan tuyén cong trinh di qua c6 diéu kién dia
hinh dja chat khong thuan loi can c6 nhitng bién
phép cong trinh hop 1y (cau méang, xi phong...)
dam bao tinh lién tuc cua tuyén.

2.2. Nghién ciru dé xudt phwong dn tuyén
cong trinh ddn nwéc

2.2.1. Phwong dn tuyén céng trinh ddn nudc
6 1:

Co so ly thuyét dé xay dung phuong an tuyén
cong trinh dan nude s6 1 1a dya trén nén tang ké
thira, str dung phat huy céac tuyén cdng trinh thay
loi, hé théng thay nong d& cd sin nham giam
duoc chi phi dau tu, cong tac quan ly van hanh,
gilp tiét kiem tbi da nhan vat luc, tién ciia va dic
biét thuan loi trong cong téc giai phdng mat bang.

Tuyén cong trinh dan nuéc sd 1 s& xuat phat
tir cong trinh dau mdi céng Luong Phd, huyén
Ba Vi, dan nudc vao long séng Tich. Nuéc sé
duogc van chuyén doc theo dong chay séng Tich
dén Km36+670. Tai vi tri nay, mot tuyén cong
trinh mai dugc xay dung xuyén ngang qua canh
ddng x& Trung Hung 2 — huyén Son Tay, nham
chuyén nuéc truc tiép tir séng Tich sang tuyén
kénh N2 rdi tiép tuc tir kénh N2 di ludn qua
kénh Phi Sa do vao séng Pay tai vi tri cach
cong Cam Pinh khoang 2km. Chay theo 10ng
dan song Pay khoang 4,5 km tuyén sé 1 s& cat
ngang qua dé Ta Day tai dia phan xa My Giang
— huyén Phic Tho rdi d6 nuéc vao song Pay tai
thon Oi — xa My Giang. Tuyén duoc kéo thang
cat qua dé Pay roi dén dé Hitu Day tai dia phan
thon Pai — thi tran Phing — huyén Pan Phuong.
Tiép tuc chay doc theo theo bd hitu cua dé Hitu

Day, tuyén kéo dai dén x4 Thuong MJ — Pan
Phuong va thong qua dé Hiru Déy theo cong
ludn dén hé thong kénh tiéu tai xa Ha MJ — Pan
Phuong.

Tuyén s& di theo cac kénh tudi va tiéu caa hé
thong thity néng Pan Hoai dén kénh T1-3 va d6
vao song Pam. Tai khu vuc nay, s€ lgi dung
long dan song Pam lam long din nuéc cho
tuyén cong trinh kéo vé t6i song Nhué tai nga 3
giao cit gitra sdng Nhué va song Pam. Xudi
theo sbng Nhué mot khoang 250 m, tuyén so 1
s& di theo tuyén kénh tiéu tai xa C6 Nhué —
huyén Tur Liém roi vong qua hé thong kénh dan
thuoc canh dong x& Xuan Pinh, kéo vé duong
vanh dai 2 rdi d6 thang vao séng T6 Lich.
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Hinh 1.2: Ban do tuyén cong trinh dan nuéc s 1

Tai vi tri dau tuyén cong trinh, ndi tiép tur
song Tich sang kénh N2 (s6ng Tich-KM
36+670), cao trinh day long dan séng Tich la V
= +2,95 m (cao d6 qudc gia) so Vi muc nuéc
bién, Muc nudc tusi thiét ké V= +5,19 m.
Phuong an tuyén cong trinh dan nudc doc theo
kénh N2 d6 vao song DAy tai vi tri ¢ cao trinh
déay song V= +2,78 m, d6 vao sdng Nhué tai vi
tri c6 cao trinh day séng 1a V = +1,05 m. Tuyén
cong trinh 1 tiép tuc di theo cac hé théng kénh
dan cta canh dong x& Xuan Dinh réi ré vao
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duong vanh dai 1 va néi truc tiép vao song T6
Lich. Tai vi tri mat cat ngang dau séng T6 Lich,
cao trinh day long dan la V = +3,83 m. Tuy
nhién, doc theo chiéu dai séng Té Lich khoang 3
Km, cao trinh ddy séng di ha xudng muc trung
binh & cao trinh V = +1,0 m. Ké tir khu vuc nay
tro di, do doc long dan tré nén 6n dinh véi do
déc i = (0,5+0,6)x10-4.

Theo s6 liéu thuc do duogc théng ké & trén, do
chénh léch cot nudc tai diém dau va diém cudi
cua tuyén (mit cit ngang cua séng T Lich c6
cao trinh V = +1,0 m) la AH= 1,95(m) trén toan
bo chiéu dai tuyén khoang 40 Km. V&i do chénh
léch cot nude nhu trén, tuyén cdng trinh s6 1 s&
c6 do déc long dan vao khoang i= H/L = 0,5.10-
4, véi @6 dbc thuy luc nhu trén thi kha ning day
nudc tir sdng Tich doc theo phuong &n tuyén 2
vé sdng To Lich 1a twong d6i kha thi va cd thé ap
dung vao thyc tién.

2.2.2 Phwong én tuyén céng trinh ddn nude
S0 2:

Co s& ly thuyét dé xay dung phuong an
tuyén cong trinh 2 1a dya trén nén tang khong
gian quy hoach chung cua dy an “Tryc phéat
trién kinh té Tay Thiang Long cua tinh Ha Tay”
d4 duoc phé duyét dé 1én phuong an tuyén.
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Hinh 1.2: Ban do tuyén cong trinh dan nuéc s 2

Tuyén cong trinh din nudc s6 2 s& xuat phat tir
cdng trinh dau mdi céng Lwong Phu, huyén Ba
Vi, dan nuéc vao long sdng Tich. Nudc s& dugc
van chuyén doc theo dong chay song Tich dén
KM 30+363, tai vi tri ndy, mot tuyén cong trinh
méi duoc xay dung nham chuyén nudc truc tiép
tr sdbng Tich sang truc Tay Thang Long. Song
song cuing véi truc Tay Thing Long, tiép tuc xay
dung mot tuyén cdng trinh dan nuéc méi nham tai
nudc tir thi xa Son Tay doc theo bén phai truc Tay
Thang Long kéo vé duong vanh dai 2 va ndi tiép
truc tiép vao song To Lich.

Tai vi tri dau tuyén ndi tiép tir song Tich sang
truc Tay Thang Long (Song Tich Km 30+363)
cao trinh day 10ng dan 1a V= +3,3m, muc nudc
thiét ké V = +5,69m, tuyén chay theo truc Tay
Thiang Long d6 vao song Péy tai vi tri c6 cao
trinh V= +2,33m d6 vao séng Nhué vi tri c¢6 cao
trinh V = +1,1 m. Tuyén bam theo truc Tay
Thing Long 10i r& vao dudng vanh dai 2 va ndi
truc tiép vao sdbng TO Lich. Sau 3km dau cao
trinh doan dau song T6 Lich V = +3,83 m ha
xudng con V = +1,0 m do dbc cua 1ong dan tre
nén 6n dinh véi do dbc i = (0,5+0,6)x10-4.

Theo cac s6 liéu thuc do chénh léch cot nude
gitta diém dau va diém cudi (tng voi mat cat
ngang sdng T6 Lich co6 cao trinh V = +1,0 m) la
AH= +2,3 m trén toan bd chiéu dai tuyén 1a
38Km. Do déc 10ng dan i=H/L=0,6.10-4, thi kha
ning day nudc tir séng Tich doc theo phuong &n
tuyén 2 vé séng To Lich la hoan toan kha quan
va 6 thé ap dung vao thuc tién.

2.3. Phan tich lwa chon phwong dn tuyén:

Théng qua nhitng luan ching lam cén cu, c6
thé nhin thay dugc nhirng gia trj quan trong ma
mdi tuyén cong trinh dem lai, va ca hai déu phuc
vu mét loi ich chung 1a dan nuéc vé cai tao mi
truong nudc tai cac con sdng chét trong d6 co
song Bay, séng song Nhué va séng T6 Lich.

Nguyén tic lam viéc caa cong trinh dan nudc
tu chay 14 dua vao trong luc, ding nuéc dé tai
nudc. Do vay, then chdt nhat van la yéu té chénh
léch cot nuéc (AH) gitra diém dau va diém cudi.
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Bai c6 tao ra dugc chénh léch cot nude cang Ion
thi kha ning dan nudéc cang dé dang [5].

Xét vé kha ning tng dung cic cong trinh
thue té san c6 vao lam viéc cing thi tuyén sb 1
dugc danh gia cao, khéi lwrong dao dap nho hon
rat nhidu so v&i tuyén s6 2 dan téi kinh phi dau
tu xay dung han ché mot cach nho nhit Pay 14
nhitng vu diém ndi troi dé tac gia lwa chon
phuong an tuyén s 1.

3.NGHIEN CUU, PE XUAT HINH THUC
CAC CONG TRINH PIEU TIET TREN TUYEN

3.1 Ddnh gid dia hinh tuyén di qua

Pia hinh khu vuc tuyén di qua co day du 3
nhom dia hinh co ban: dong bang, ddi, nti va co
thém viing chuyén tiép véi cach xap xép cao dan

\iﬂ

vé phia Tay. Phan trung tim rong 16n hon ca 1a
dong bang ha luu va dong bang chau thd song
Hong, chuyén 1én phia Ty la nhitng dai go ddi
rat thoai nhu Son Tay- Ba Vi. Tur ving ndi
xudng dong bang dia hinh thay d6i theo cap bac,
¢6 khu dém chuyén tiép. Dia hinh khu vuc kha
da dang vé&i cdc nhom dia hinh dugc thanh tao
boi quéa trinh boc mon chung, phan bd & phia
Tay va trén cac khdi nti Ba Vi; nhdm dang dia
hinh do hoat dong dong chay hinh thanh bai cac
song Hong va céc chi luu nhu séng Pay, song
Nhué, song Tich ciing nhu cac song sudi nho
khéac; dia hinh do qua trinh bién va hén hop song
- bién lién quan d4 tao nén cic bé mit cao
8+15m va 4+6m.[7]

Hinh 1.3: So do tuyén cong trinh sau khi di khdo sdt

3.2. Pé xudt cdc cong trinh diéu tiét trén
tuyén

Céc cong trinh diéu tiét trén tuyén can xem
xét bd tri tai cac nhitng noi giao cat giira tuyén
ldy nuée voi song Pay, Nhué, song T6 Lich va
cac cbng trinh thuy loi hién trang. Tai nhitng noi
nay can xem xét ky ludng vé mat dia hinh, dia
chat, luu luong dé c6 thé bd tri cong didu tiét,
dap dang nudc, xi phong... Can xac dinh so bd
thdng sé co ban cta cong trinh tir 46 1am co so
tinh toan kiém tra mo hinh thiy Iyc véi cac kich
ban cong trinh thay cong dé phuc vu tinh toan
thiy Iyc nham tim ra vi tri, sé lugng cac cong

trinh diéu tiét phd hop va hiéu qua nhat. Tai vi
tri sdng Tich Km 36+ 670 tuyén ldy nudc tach ra
khoi séng cii d6 nude vao tuyén cong trinh, cin
ctr theo dia hinh va hru luong cong dau mdi
Lwong Phu 60m/s [7], tic gia kién nghi xay
dung cong diéu tiét song Tich va cong diéu tiét
s6 1 gom 3 khoang kich thudc bxh=5x3,5 (m)
diéu tiét bang ctra van. Trong d6 cong didu tiét
séng Tich cdp nudc dam bao phuc vu ndng
nghiép cho hai bd song Tich, cong diéu tiét s 1
ldy nudc tu chay vé song Pay, Nhué va Td Lich.
Sau khi tuyén di ludn qua kénh Phi Sa chay theo
long dan song Dy, tai vi tri ndy ¢ su giao thoa

KHOA HOC KY THUAT THUY LO1 VA MOI TRUONG - SO 41 (6/2013) 33



dong chay giita tuyén liy nudc va song Pay, vi
tri ndy can tinh toan can than tranh nudc chay
nguoc tir song Pay vao tuyén. Vi tri giao cit
cach céng Cam DPinh 2km, cao d6 muc nude thu
thap duoc tai cdng Cam Pinh 1a +5,35 vy muc
nude cia song Pay tai vi tri giao cat:

Vpiy=5,35-2000.7.10°= 5,22, hpy =5,22-
2,22=3 (m)

Vay tai vi tri ndy ta bd tri mot dép tran thuc
dung c6 cira van diéu tiét cao trinh ngudng tran
+5,5 cao trinh day +2,22 tranh cho nudc tir sdng
Day chay nguoc lai tuyén. Cira van c6 tac dung
diéu tiét luu lwong véi luu lwong 16n nhit qua
tran 12 50m%s, kich thude khoang tran théng qua
tinh toan so bg: nxbxh=3x5x3 (m).

Sau khi chdy theo 10ng dan song D4y khoang
4,5km tuyén lay nudc tach ra khoi song, 2 cong
diéu tiét duoc bd tri tai vi tri ndy, xudi theo dong
song day vé Ba Tha ta b tri cong diéu tiét song
DPay nham dam bao cip du luu luong cho song
Pay 36,25m%/s dam bao dong chay duy tri cac
hoat dong cua con séng. Cong gdm 3 khoang
trong d6 2 khoang cira ldy nude va mot khoang
ctra thong thuyén va kénh dan thuong ha luu.
Toan bo cong bang bé tdng cdt thép, hai khoang
cra ldy nudc bd tri ¢ phia ta co kich thudc
bxh=6x5(m), cira thong thuyén c6 kich thudc
bxh= 8x8(m). Cdng diéu tiét s6 2 duoc xay dung
trén tuyén cach ngé ba séng 200 m, hru luong lay
qua coéng dugc tinh véi luu lwong 16n nhit 14
50m3/s bo qua cac ton thit doc duong coi nhu
chuyén toan bd Iru lwong vé téi dugc song Nhué.

Cbng c6 3 khoang kich thuéc mdi khoang 1a
bxh=5x3,5(m) c0 Cira van diéu tiét.

Tai vi tri tai ngd ba song Nhué giao véi song
Pam tac gia kién nghi bd tri dap dang nuéc sd 2
va 2 cong diéu tiét . Pap dang nude s6 2 6 nhiém
vu ngan nudc tir song Nhué chay ngugc vao
tuyén vao cac mua Kiét, muc nudc tai dau cong
Lién Mac 1a +3,4 do doc day song Nhué la
0,00007 diém giao cat giita tuyén ldy nudc va
song Nhué cach cong Lién Mac 4,1 km. Vay muc
nude trong song Nhué tai vi tri giao cat 1a 3,4-
0,00007x 4100=3,11m. Pap dang cd cao trinh
ngudng ngudng tran +3,2 cao trinh day +0,55,
clra van ¢6 tac dung diéu tiét luu luong vé6i luu
lwong 16n nhat qua tran 1a 50m3/s (b6 qua ton that
trén tuyén). Pap gom 3 khoang mdi khoang rong
5m cao 3m. Trén sdng Nhué can bd tri cong diéu
tiét song Nhué dam bao lay duoc lwu lugng tir
céng Lién Mac phuc vy san xudt nong nghiép hai
bo song Nhué, cdng duge tinh toan dé 1iy du luu
lrong tai ddu cong Lién Mac 2: 23,4m’/s. Két ciu
cong didu tiét s6 3 gdm 3  khoang
bxh=3x3,5m.Tuy nhién d dam bao ldy duoc luu
luong vé song To Lich can bd tri cong diéu tiét
song TO Lich nam trén tuyén nham dam bao khi
can cap nudc cho song Nhué thi dong cong dicu
tiét song T6 Lich chi m& mot phan dé cung cép
mot luu luong nho duy tri hoat dong cua song To6
Lich. Luu lugng 16n nhat 1y dugc qua cong didu
tiét song TO Lich tinh vé6i trudng hop ton that
trén tuyén la khong dang ké 50m3/s. Két céu
cong gdm 3 khoang kich thudc bxh=5x3(m).
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Hinh 1.5: So

dé bé tri cong
trinh trén tuyén
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4. KET LUAN

Téc gia dé xuat hai tuyén cdng trinh dan
nudc s6 1 va sé 2 dap tng kha niang dan nuéc ty
chay dua trén cac luan ching, luan diém sat
thuc. Viéc danh gia nhitng gia tri ma mdi tuyén
cong trinh c6 thé mang lai d& duoc tién hanh, va
nhin chung ca hai tuyén déu cho thay duoc
nhitng hiéu qua riéng. Tuy nhién, dé lya chon
dugc tuyén cong trinh ¢6 lgi nhat thi phai dua
trén mot tiéu chi chuan va chung nhat. Va tiéu
chi duoc dua ra & day 1a kha niang dan nudc ty
chay, ma tiéu chi nay dugc phan anh rd nét qua
d6 chénh léch muc nudc gitra diém dau va diém

TAI LIEU THAM KHAO

cudi (AH), roi kha nang loi dung cac cong trinh
hién c6 dé giam gia thanh chi phi xay dung. Tir
d6 c6 thé dua ra dugc luan chang cho quyét
dinh lya chon tuyén cong trinh dan nudc sé 1
lam tuyén dan nudc uu tién. Cin cir va0 C4C tai
liéu thu thap duoc, trén tuyén cong trinh tac gia
bd tri 5 cong diéu tiét 2 dap dang va 2 xi phong
ludn duéi kénh Phu Sa va Pan Hoai. Tac gia d4
tinh toan va so bd dua ra cic kich thudc nhim
dam bao liy du lwu luong vé tuyén, tuy nhién
viéc tinh toan can duoc kiém tra lai thong qua
moé hinh thay luc dé c6 thé dua ra cac két ludn
chinh xéc.
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Abstract

SELECTION OF ROUTING AND TYPES OF REGULATE STRUCTURES FOR FREE-
WATER INTAKE ALONG THE DAY RIVER, NHUE RIVER AND TO LICH RIVER.

Today, the Nhue and Day River is dry out while To Lich River is badly polluted. They are
extremely problems poses with leaders of Hanoi. It is difficult, urgent and nessary to restore the
nature values for these rivers. However, the most feasible methods at present is creating a
continuous water supply to the Day and Nhue River, and treating polluted water forTo Lich River at
the same time.This article presents the results of analysis about alternative routing and types of
regulate structures that proposed to get water into the Day, Nhue and To Lich River.
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