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NGHIEN CUU ANH HUONG TUONG TAC GIUA DONG CHAY LU
CUA LONG VA BAI SONG PEN THOAT LU POAN SONG HONG
KHU VUC HA NOI

Nguyén Ngoc Quynh Dang Hoang Thanh,
Nguyén Ngoc Ping, Nguyén Manh Linh
Vien Khoa hoc Thuy lgi Viét Nam

Tém tat: Viéc danh gid kha nang thoat It ciing nhu céc bién phdp dim bao thodt li thiét ké cia
mot con song (bao gom long séng chinh va bdi song) luén la noi dung co ban trong nhiém vu quy
hoach 1, tinh todn gidi phdp thodt Iii, bao dam an toan dé diéu va én dinh long dan.

Tuy nhién, cho dén nay, trong thuc té, co sé khoa hoc dé danh gid kha ndng thoat lii khi xét dén su
lién quan giita khd ndng thodt lii véi cdc yéu to long dan, dic diém bdi séng théng qua twong téc
giita dong chay lil trén long chinh va trén bai song chua dwoc xem xét mot cach nghiém tuc va ciing
chua dwoe van dung trong Idp quy hoach lii chi tiét hodc dir dn lién quan dén qudn Iy, sir dung ving
bdi séng ¢ Viét Nam néi chung va cu thé la trén hé thong séng Hong, song Thdi Binh.

NGi dung nghién ciru trinh bay trong bai bdo da néu lén cdc co sé khoa hoc va cdc yéu cdu can
tinh todn khi xem xét danh gid thodt lii thuc té trén séng lam can cir dé danh gid kha néing khai
théc bdi séng véi yéu cau khong dweoe lam giam kha ndng thodt i, Iam madt an toan dé diéu ciing
nhie 6n dinh cia long dan.

Summary: The assessment of flood drainage capacity as well as measures to ensure designed
flood drainage capacity of a river (including the main channel and flood plain ) is always the basic
contents in planning for flood prevention and control and calculations of flood drainage solutions,
safety of dikes and riverbed stability.

However, up to now, the scientific basis for assessing the flood drainage capacity when
considering the relationship between flood drainage capability and factors of river bed and flood
plain conditions through interaction between flood flow on the river main chammel and on the
flood plain has not been seriously considered nor used in the detailed flood prevention and control
planning or projects related to the management and use of river flood plain in Vietnam in general
and on the system of Red and Thai Binh rivers in particular.

The contents of the research results presented in the paper has given the scientific basis and raised
the calculation requirements when considering the actual flood drainage in the river as a basis
for evaluating the ability of exploitation of river flood plains with the requirements not to reduce
flood drainage capacity, safety of dykes as well as stability of the riverbed.

1. PAT VAN PE chiéu rong thoat 1d trén mit cit...

Danh gia thoat 1 cua mot con song, doan song  Vi¢c danh gia thoat 11 trén bai song, long song
thuong dua trén mot s6 yéu té hinh dang long  khong chi c¢6 ¥ nghia khi xem xét phén tich kha
song va bii song, cu thé 13 hinh thai mit bang, nang thoat lii cia mot con séng ma con dua ra

cac nhan dinh vé mic do tac dong cua dong
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chay trén bai song d6i v6i cac tuyén dé, khu dan
cu, ha ting... va tac dong cua dong chay trén
1ong dan chinh d6i v6i 6n dinh long song, bo
song.

Khi dong chdy tran bai, kha nang thoat 1i bao
gom dong chay 1ii ¢ 10ng chinh va trén bii song,
gitta chiing c6 mdi quan hé chat ché. Tac dong
ctia hudng dong chay bii néu khéng thuan loi
c6 thé can tré dén viée thoat 1i cua long chinh,
va cho ca mit cat song. Vi vy, khi danh gia
kha nang thoat It cling nhu nghién ctu giai
phép chinh trj phuc vu thoat lii can phai xem
xét, giai quyét mobi quan hé gitra dong chay 1ong
chinh va dong chay trén bai song mot cach hop
1y nhat.

Két qua dénh gia tac dong cuia dong chay 1ii trén
bai séng va trén 1ong chinh ciing nhu mbi trong
tac gitra chiing ciing 13 co s¢ dé xem xét cac giai
phap chinh tri phuc vu quy hoach phat trién dan
cu, ha tr:?mg phu hop, han ché céc tac dong bat
loi dong thoi cai thién kha nang thoat i chung
cua con song.

Céc nhan dinh trén s€ dugc xem xét van dung
dé danh gia hién trang thoat 1ii ctia song Hong
khu vuc Ha N¢i thong qua viéc phan tich sy
tuong tac dong chay Iii trén bai song, long song
do anh huong ctia hinh dang long song, bai song
tai mot s6 doan song dién hinh.

2.CO SO KHOA HQC PANH GIA TUONG
TAC GIUA DONG CHAY LONG VA BAI
SONG ANH HUONG DPEN THOAT LU

Pé lugng hoéa anh huong ciia hinh dang long
song, bai song dén thoat 1ii, Barusnhikop (Nga)
do6 phan tich su tuong tac diing chay 1l trén bai
song, 1ong séng thé hién qua goc gitra truc hinh
hoc cua bai song voi 1ong song hay 1a goc tao
thanh gitra truc dong luc ctia dong chay trén
long song chinh va trén bai song (ky hi¢u goc
o) [1,3,6,7]

Nghién ciru ctia Barusnhikop ciing cho thiy kha
ndng thoat 1t cua doan sdng chiu anh hudng boi
gdc o nay

Barusnhikop dung goc a chia tuong tac diing
chay lii gitra long va bai song trén song thanh 5
loai dé danh gia anh huong dén kha nang thoat
1 thuc té so v6i tinh toan thoat 1ii riéng 1& trén
long song chinh (Qc) va bai song (Qg)

Hinh thiec twong tac loai 1: Truc dong luc cua
dong chay 10ng va bai gan nhu song song (o ~
0), anh huong dén kha nang thoat 1& chu yéu 1a
do hiéu ung dong hoc gitta dong chay long va
bai. Tinh dén hiéu tng nay, kha ning thoat 1
cta song loai 1 giam khoang 7% dén 10% so
vo1 phuong phap tinh riéng € Qg (luu lugng
qua phan bii séng) va Qc (luu lugng qua pham
vi 1ong dan chinh)

Hinh thirc twong tac logi 2: Truc dong luc cua
dong chay trén long dan chinh va trén bii song
phan tan theo goc o (o mang dau am). Day 1a
loai thuong gap. Khi 1t vuot cao trinh bai,
nudce tran vao bai voi van tde 16n, lam ting kha
nang thoat I cua bai. Cling do tran vao bai, d
dbc mat nude ¢ 1ong séng ting thém, 1am kha
nang thoat 1ii cia long khong giam, c6 khi tang
thém it nhiéu so v&i trudng hop tinh riéng ré
Qs va Qc. Két qua 1a thoat lii cuia loai song nay
16n hon so voi két qua tinh thong thudng.

Hinh thirc twong tac logi 3: Truc dong luc cua
dong chay trén long dan chinh va trén bai song
hoi tu véi goc o (oo mang ddu duong). O mic
nudc 1 ngdp bai, nude trén bai tran vao long,
lam cho van tdc dong chay trén 1ong dan chinh
(Vc) cham lai, do dbc muc nude long dan chinh
(Ic) giam, do d6 kha nang thoat 1ii cia phan long
dan chinh nho hon cach tinh thong thuong. Goc
o cang 16n thi Q, cang giam nhiéu, ton that cua
Qc c6 thé dén 50%, trong khi Qp ting khong
dang ké, dan dén giam déng ké kha ning thoat
10.

Hinh thirc twong tac logi 4: Truc dong luc cua
dong chay trén long dan chinh va trén bai song
(ca 2 bén) cit nhau mot goc o. C6 thé coi day
13 so d6 tong quat 0° < a<50°, tinh hinh giéng
nhu song loai 2 va 3. Khi o = 90° tinh chat
tuong hd cuia dong chay trén 10ng dan chinh va
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bdi da bién d6i han, luu lwong 1ii thoat qua bai
chiém ty 1¢ dang ké

Hinh thirc twong tdac logi 5: La trudng hop
twong tac giita dong chay trén long dan chinh
va trén bai phirc tap nhat gdm 2 bai bén (B va
B>), voi cao trinh 2 bai va hudéng dong chay
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khac nhau. Khi ngap bai thap (B1), nudc tir bai
1 tran vao long, tuong tac long va bai thudce loai
3. Khi ngép bai cao (B2), nudc tir long thao qua
bai 2, twong tac long va bai giéng loai 2. Hinh
thai mat bang cia bai va long song loai ndy gan
nhu rat it ton tai va rat khé nhan dang dé phan
tich.
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Hinh 1: Cac truong hop twong tac gitta dong chay lii trén long chinh va badi song

3. NGHIEN CUU TUONG TAC GIUA
DONG CHAY LONG VA BAI SONG ANH
HUONG PEN THOAT LU TREN SONG
HONG POAN HA NOI

3.1. Phwong phap va Kkich ban nghién ctru

Phuong phép danh gia tuong tac gitra dong
chay 1l va bai song dya trén co s¢ khoa hoc néu
trén va cac két qua tinh toan, phan tich truong
phan bb dong chay bang cong cu mé hinh toan
thay luc 2D.

3.1.1 Thiét lgp mé hinh todn thuy hec 2D [2,5]

Tinh todn dua trén mo6 hinh toan thuy luc - hinh
thai 2D (MIKE 21) do Phong TNTD Qudc gia
vé dong luc song bién thiét 1ap nam 2017, 2018
trong dé tai khoa hoc cAp Qudc Gia:” Nghién
ciru tong thé gidi phdp cong trinh ddp ding
nuée nham img phé tinh trang ha thap muc
nudée, dam bdo an ninh nguon nuée cho ving
ha du séng Hong”. Trong khudn khé bai bao chi
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néu khai quat két qua thiét 1ap mo hinh nay cho
phan thay lyc.

a) Pham vi thiét ldp mo hinh: doan song Héng
qua Ha Ndi tir Lién Mac - Xuan Quan

b) Tai liéu thiét ldp, kiém dinh mé hinh:

- Pia hinh: binh d6 1/5000 do 2017, c¢6 do b
xung cac cong trinh dau nam 2018

- Cong trinh, ha tﬁng trén doan song: dugc diéu
tra b6 xung ndm 2017

-S6 li¢u thuy van, bun cat tai 02 tuyén do trén
song Hong, song Dong

¢) Cdc hinh danh mé ta viéc thiét ldp mé hinh
- Bién md hinh:
+ Bién trén: Lién Tri - Dan Phuong (séng Hong)

+ Bién du6i: Hong Van (séng Hong); Phu Dong
(séng Pudng)

- Thiét lap ludi tinh toan va dia hinh ctia mo
hinh: mo ta trén hinh 2,3
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Hinh 2: Ludi tinh todn chi tiét khu vuc dan cue trén béi va khu vuc cong trinh ke/mo han

Hinh 5: M0 td thiét ldp dia hinh khu viec long,
bdi séng tir cau Thing Long - bai Bac Cau

d) Két qua kiém dinh mé hinh 6

1.2
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Hinh 3: Thiét ldp lwéi tinh todn tong thé cho
mé hinh 2D séng Hong doan qua Ha Ngi
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Hinh 6: Két quad kiém dinh sw tuwong tu vé
trieong phdn bé Vtb thuy lyc trén MC ngang

Hinh 4: Thiét ldp dia hinh mé hinh 2D luc 17 h ngay 17/6/2018 tai 2 MC trén song
song Hong doan qua Ha Noi Hong khu viee Ha Noi
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Mo hinh d3 dugc kiém dinh trong mua Iii 2018
(1t nho) voi cac yéu t6 muc nude, luu lugng,
van tdc.... tai cac vi tri tuyén do thuc té. Céc két
qua kiém dinh déu dam bao cho mé hinh c6 thé
thuc hién viéc tinh toan véi cac kich ban dong
chay.

Duéi ddy mo ta dai dién két qua kiém dinh ddi
v61 mot yéu to quan trong nhét 13 kiém dinh su
tuong tu vé trudng phan bd vén tdc trén mit cat
ngang cho 2 mit cit ngang trén séng Hong co
s6 liéu thyc té 1ii 2018.

3.1.2 Kich ban nghién curu, tinh toan

- bia hinh long song, hién trang bai, cong trinh
trén song nam 2017 ( hién trang)

- Trudng hop 1t thiét ké ( 1ii 300 nam) tai Ha Noi

3.2. Phan tich su twong tac giira dong chay lii
trén long chinh va bii song, song Hong doan
qua Ha N¢i [3,4]

3.2.1 Két qua tinh todn va phdn tich truong
dong chay trén doan séng Hong qua Ha Nji

Két qua mo ta dudi day chi thé hién truong
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dong chay trén doan song & tirng khu vuc phuc
vu muc dich phan tich tuong tac gitra dong chay
trén bai song va 1ong séng chinh. Cac két qua
phan tich khidc nhu muc nudc, luu lugng...
khéng thé hién.

Hinh 7: Truong phdn bé vin toc dong chay
trén cdc mqt cat ngang doan song Hong qua
Ha Noi, voi li thiéet ke (1t 300 nam)

Hinh 8: Chi tiét truc dong lyc dong chay tai cdac khu vuc trén song H&ng doan qua Ha Noi
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3.2.2 Phan tich logi hinh twong tac giita dong vuc da xac dinh duogc loai tuong tac dong chay
chay lii trén long chinh va bai song 11 gifra long va bai song trén cac khu vuc thudc
doan song Hong qua Ha Noi theo phwong phap
Barusnhikop nhu sau:

Tir cac két qua tinh toan va hinh vé mé ta trudng
dong chay trén long va bai song trén tung khu
Bang 1: Xac dinh goc (o) va xac dinh loai hinh twong tac dong chay li giira long

va bii séng trén cac khu vue thudc doan song Hong qua Ha Noi

TT Tén ca khu vy Goc o (do) Logi hinh Ghi chi
bai song tuong tac
1 | Tam X4 (11°+14°) / 12° Loai 2
(44°+47°) / 46° Loai 3
2 Long Bién - Gia Lam (19°+20°) / 19° Loai 2
(31°+34°)/32° Loai 3
3 Kim Lan - Van Duc (28°+34°) / 30° Loai 4
(51°+54°) / 52° Loai 3
4 Thanh Tri 0° Loai 1

Hinh 9: Géc (a) thé hién sw twong tdc dong chay lii giita long va bdi séng trén cdc khu viee
thuoc doan song Hong qua Ha Noi [4]
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3.3. Panh gia cac tac dong dén kha ning
thoat 1 thuc té ciia 1ong va bii song

3.3.1 Pdnh gid kha néng thodt li thuc té ciia
tung khu vwe/vi tri trén song co xét dén hién

trang long song, bai song

Céc phan tich truong dong chay theo
Barusnhikop dé xac dinh goc () va phan loai
tuong tac dong chay li gilra long va bai song
trén cac khu vuc thudc doan song Hong qua
Ha N¢i da danh gia kha nang thoat 11 tai céac
khu vuc nay tuy theo loai hinh tuong tac tu
loai 1 dén loai 4. Tuy nhién, trong thuc té, cac
két qua danh gia kha nang thoat 1ii cta ting
khu vuc theo cac loai hinh tuong tac trén van
mang tinh ly luan vi chua xem xét thyc trang
cua vung bai sdng cling nhu céc tac dong cua

n6 dén thoat 1 thuc té.

Nhin chung, trén doan song Hong qua Ha Noi
long chinh van déng vai trd quan trong trong
viéc thoat 1, tuy nhién, ti 1€ gitra luu luong It
trén long chinh va trén bai song luén c6 nhirng
bién dong va khac bi¢t & tiing khu vuc/vi tri
trén song. Su khéc biét ndy lién quan véi mat
bang tuyén dé hién tai cling nhu viéc khai thac
1ong song, bii song, cu thé timg vi tri sau, do
vay bén canh st dung phuong phap phan tich
theo Barusnhikop can thiét phai phén tich b
xung cac danh gia kha ning thoat 1i thuc té
dua trén céc tinh toan luu lugng tai tung khu
vue/vi tri ¢6 xét dén hién trang long song, bai
song

3.2. Phén tich kha ning thoat li thwe té
tirng khu vue/vi tri c¢6 xét dén hién trang
long sdng, bii song doan sdng Hong qua Ha
Noi [4]

a) Cac vi tri bi co hep boi tuyén dé chinh:

|  KHOAHOQC
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Cac vi tri loai nay dién hinh & thuong luu cau

Thang Long va ciu Chuong Duong, tai do,
kha nang thoat 1 chi tdp trung trong long
chinh véi ti 1¢ gan nhu tuyét ddi, bai song gan
nhu khong ton tai vi tri s6 Qb/Q ~ 0. Ta goi la
vi tri loai A

b) Cac vi tri bi co hep do nha cva chiém ché
trén bai song

La nhirng vi tri ma viéc xay dung nha ctra
khong duoc qui hoach d3 chiém hau hét
khong gian trén bai song gan nhu phu kin bai
song dan dén kha ning thoat 1i qua bai séng
rat thap, luu luong 1 qua bii song chi chiém
ty 16 <5% so v4i tong luu luong 1i. Cac khu
vuc bai song nay goi la vi tri loai B, bao
gom:

+ Bii phia bo phai va trai doan tir cdu Thing
Long dén dau bai Tam Xa

+ Bai song bo phai tir cudi bai tir Lién dén dau
bai Thanh Tri.

+ Bai séng bo trai tir vi tri ndi tiép gitra dé ta
Hong vé6i hitu Pubng Hong dén ha luu cau
Chuong Duong.

+ Bii séng bo phai doan Bat Trang - Cong

Xuan Quan.

c) Cac vi tri bai song rat rong va mdt do nha
civa trén bdi séng con thap:

Dién hinh cho céc vi tri ndy gdm: bai Tam Xa;
bai Long Bién - Gia Lam; bai Kim Lan - Van
btc dugc goi 1a vi tri loai C

bic diém thoat il & céac vi tri nay la ti 1¢ luu
lugng thoat 1l trén dong chinh giam trong khi
luu lugng thoat 10 trén bai sdng gia tang dang
ké. Ty 18 thoat luu lugng 1ii trén cac bai song
dao dong tir 10% dén 35% so vdi tong luu
luong 11
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Véi 3 loai vi tri dién hinh trén ddy, cho thay

di tir loai A dén loai C kha nang thoét lii qua
vung bii song ting dan
4. TRAO POI VA THAO LUAN

Trong viéc danh gia kha nang thoat 1t ctia con
song, doan song, phuong phdp Barusnhikop
da dua ra dugc cac danh gia vé kha nang thoat
1ii dya trén phan loai tuong tac dong chay gitra
long va bai séng va day 1a cach lam hét strc
khoa hoc, tuy nhién phuong phap nay chua dé
cap duogc cic tac dong cuia hinh thai mat bang
cling voi phat trién bai song dén kha ning
thoat 1i thuc té ctia doan séong Hong qua Ha
Noi hay cu thé 1a thoat 1d qua ting khu vuc,
vi tri bai séng. Do vay can thiét phai c6 bd
xung cac phan tich, danh gid kha nang thoat
1t thuc té dya trén cac tinh toan luu luong
thoat 1ii timg khu vuc/vi tri c6 xét dén hién
trang long song, bai song.

Viéc ap dung phuong phap Barusnhikop cung
voi cac phan tich, danh gia bd xung néu trén
hét strc can thiét ddi véi viée dua ra cac bién
phap quan 1y, sir dung, khai thac, phat trién
cling nhu dam bao an toan dan sinh trén cac
bai song dong thoi gia ting kha ning thoat 1,
an toan dé diéu, on dinh long dan.

5. KET LUAN

Viéc st dung cac phuong phap Barusnhikop
phan tich twong tdc dong chay li gitra l1ong va
béi séng dé xac dinh loai hinh twong tac ciing

TAI LIEU THAM KHAO

[1]

nhu danh gia kha ning thoat 1ii thuc té qua bai
song trén céac vi tri/khu vyc song co cac dac
trung hinh thai cling nhu dic diém phét trién
khac nhau d3 dugc xem xét, dé cap trong mot
s6 nghién ctru trude ddy v6i muc tiéu chinh
la 1am gia tang kha nang thoat 1 chung cua
con sdng/doan séng, cac nghién ctru van dung
chi tiét cho dbi tugng quan ly, st dung bai
song it dugc dé cap.

Ttr sau nim 2000 dén nay va nhit 1a sau khi
quyét dinh 257/QD-TTg vé quy hoach li dé
diéu trén hé thong song Hong, song Thai Binh
duoc phé duyét thang 3/2016, cac yéu ciu
trong viéc quan ly hién trang, quan 1y khai
thac, huéng dan s dung bai song mot cach
khoa hoc 1a rat cip thiét dé khong anh huéng
x4u dén thoat 1 va 6n dinh long dan ddng thoi
cling cho phép phat trién ¢ gii han mot phan
khong gian trén bai song cho dan sinh, ha
tang, kinh té.

Vi vay viéc xem x¢ét van dung lai cac phuong
phéap phan tich tuong tac dong chay i gitra
long va bii séng dé xac dinh loai hinh twong
tac két hop voi danh gia thoat 1ii thuc té qua
bai song dua trén céc ddc trung hinh thai, dac
diém phat trién bai song 1a mot trong cac
huéng tiép can nghiém tac mang tinh khoa
hoc va phu hop thue té quan 1y, khai thac cac
bai song trén hé thong séng Hong, song Thai
Binh.

Nguyén Ngoc Quynh; Nghién ctru x4c 14p quan hé hinh thai long sdng v6i kha ning thoat 1l trén

song H6ng doan Son Tay-Hung Yén. Luan an Tién si, Vién Khoa hoc Thuy loi, 2006;

[2]

Nguyén Ngoc Quynh; Nghién ctru co so khoa hoc xay dung hoan thién hanh lang thoat lii

cho song Hong (Son Tay- Cira Ludc), dé tai cip Bo Nong nghiép & PTNT, 2009;
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[3]

[4]

[5]

[6]
[7]
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Vii tit Uyén; Tong quan cc nghién ctru thoat 1ii cia nuwdc ngoai, ban tong hop tir cac tai
liéu cua Lién X0 ci. Vién KHTL, 2009;

Ding Hoang Thanh; Tinh toan thuy luc, xac 1ap tuyén thoat 1&i quy hoach va 6n dinh long
dan doan song Ha Noi qua khu vuc du 4n khu d6 thi, du lich sinh thai va san Golf Long Bién.
Vién KHTL, 2008;

Tran Dinh Hoa & nnk; nghién ciru tong thé giai phap cong trinh dap dang nudc nhiam ung
pho tinh trang ha thap muc nude, dam béo an ninh ngudn nudce cho ving ha du séng Hong.
Dé tai cip Qudc Gia, Vién KHTL, 2018;

JANSEN P.Ph: Principles of River Engineering, 1978;

PRZEDWOIJSKI, B; BLAZEJEWSKIR; PILARCZYK.K.W. River training techniques
foundemantents, design and application, Brookfield, 1995.
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