NGHIEN CUU ANH HUONG CUA CAC CAU GIAD THONG DEN DONG CHAY
HE THONG SONG HONG KHU VUC HA NOI

TS. Hb Viét Hung
Khoa Ky thudt tai nguyén nuéc, DHTL

Tom tit: Trong nhing ndm gan ddy, hang loat cau giao théng trén sdng Hong va song
Pudng trong pham vi Ha Ngi da va dang dwoc xdy dung. Viéc ndy sé tac déng dén dong chay tw
nhién cua song va kha nang thodt li cuia né. Nghi€n Citu nay da xac dinh cao trinh myc nude va
liew heong dinh lii tai cdc mat cat trén séng Hong va séng Pudng khu vue Ha Ngi theo cdc
phirong an khac nhau, nham danh gid mirc d anh hwong cia cic cau dang va sdp xdy dung dén
dong chay ciia séng Hong va séng Pudng trong khu viee Ha Noi.

1.MO DAU

Thu d6 Ha Noi la trung tAm vin ho4, kinh té,
X4 hoi cua ca nude, noi ¢ dong séng Hong va
song Pudng chay qua. Trong nhitng nim gan
day, dé thiic day phat trién kinh té va giai quyét
van dé giao thong cho Ha Noi nha nudc di dau
tu, xdy dung mot sé cdu mdi qua séong Hong
nhu cdu Vinh Tuy, Thanh Tri va dang trién khai
lap bao cdo dau tu cau Nhat Tan. Trén song
Pubng, cau Phu Dong d4 xay dung xong. Dic
biét trong quy hoach cta thu do s& xay dung cau
Tt Lién bic qua song Hong va song Pudng, cau
Poéng Tru qua song Pudng. Viéc xdy dung hang
loat cau trén hai dong sdng ndy s& anh hudng
dén dong chay va kha ning thoat li cua séng. Vi
vay, muc tiéu cta nghién ctru nay la danh gia
chinh xa4c mirc 46 anh hudng cua cac cau da va
s& xay dung dén dong chay cua séng Hong va
song Pudng trong khu vuc Ha Noi.

2.PHUONG PHAP VA NOI DUNG
NGHIEN CUU

2.1. Cong cu va phwong phap nghién ciru

Trong nghién cru ndy, mé hinh HEC — RAS
d4 duoc stir dung dé tinh toan thuy luc hé thong
séng Hong — Pudng khu vuc Ha Noi. HEC -
RAS la m6 hinh toan do Trung tdm Thuy van
Cong trinh thudc hiép hoi k¥ su quan sy Hoa ky
(Hydrologic Engineering Center of US Army
Corps of Engineers) san xuat. M6 hinh nay da
sir dung so dd an dé giai hé phuong trinh Saint-
Venant day du (géom phuong trinh lién tuc va
phuong trinh dong luc) theo phuong phap sai

phén hiru han.

Ung dung md hinh toan dé tinh toan thuy luc
hé théng song 1a mot trong nhitng phuong phap
hién dai d4 va dang dugc 4p dung phd bién ¢
Viét Nam va trén thé gi¢i. Phan mém HEC —
RAS c6 nhiéu uu diém va tuong d6i phd hop
nén nd dd duoc Ira chon dé tinh toan dong chay
Iii trén hé thong song Hong — Pudng trong pham
vi Ha Noi.

2.2. Tinh toan thiy lwe hé thong song
Hong — Pudng trong khu vue Ha Noi

Hé thong séng Hong — Pubng khu vyc Ha
Noi duge mo phong trong mo hinh HEC — RAS
dua trén cac sb liéu do dac dia hinh sdng Hong,
song Pudng ndm 2000, cac binh dd, ban do va
tai licu mo ta su thay d6i dia hinh trong giai
doan tir naim 2000 dén 2008. Hé thong song bao
gom 3 nhanh véi tong cong 129 mit cit ngang,
cu thé 1a: sdng Hong doan tir Son Tay dén ngi
ba séng Hong - Pudng co 36 mit cit; song
Hong doan tir ngd ba séng Hong - Pudng dén
Hung Yén c6 61 mat cit; song Pudng doan tir
ngd ba song Hong - Pudng dén Pha Lai co 32
mat cat.

Céc diéu kién bién cia mé hinh gdm c6: mot
bién trén la qua trinh luu luong 14 Q(t) tai Son
Tay, hai bién dudi 1a cac qua trinh muc nuéce I
Z(t) tai Pha Lai va Zo(t) tai Hung Yén. Cac s
liéu nay duoc thu thap tur tai liéu thuc do cua
c&c tram thuy van Son Tay, Pha Lai va Hung
Yén trong ba thoi doan: tir 1h ngay 17/8/1996
dén 7h ngdy 26/8/1996; tir 22h ngay 19/7/2000
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dén 17h ngay 02/8/2000 va tr 19h ngay
16/8/2006 dén 19h ngay 25/8/2006.

Céc tram thuy van Ha Noi trén song Hong
(mat cat 2.57) va Thuong Cat trén song Pudng
(mat cat 3.30) dugc chon dé hiéu chinh va kiém
dinh mé hinh. S6 liéu dung dé kiém dinh 12 qua
trinh muc nude Z(t) trong cac thoi doan tinh
toan nhu trén.

Mang luéi song Hong 1a mot hé thong rat
phtic tap gdm nhiéu séng 16n, nhd ndi véi nhau
truée khi do ra bién. Trong pham vi ciia nghién
ctru ndy, ndi dung chinh 1a tinh todn dong chay
cua song Hong va song Pudng trong khu vuc
Ha Noi nén cac doan song v6i nhitng mat cat

nhu trén da dugc lya chon. Cac doan sdng tir
Son Tay dén Pha Lai va Hung Yén 1a twong d6i
dai va mat cat ngang song rong nén anh hudng
cua thuong luu dén muc nuée tai Pha Lai va
Hung Yén la khong dang ké. Hon nita, tai day
cO cé4c tram thity van nén sb liéu cua cac bién
dam bao do chinh xac cao.

Tinh dén nim 1996, trén hé thong song Hong
- Pudng doan qua Ha Nbi cic ciu sau day da
dugc xay dung: Thang Long, Long Bién,
Chuong Duong, Pudng. Két qua tinh toan hi¢u
chinh mé hinh véi tran 1&i ndm 1996 dugc thé
hién trén hinh 1.
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Hinh 1: Qua trinh luu lwong va muc nudc li tai tram thuy van Ha Néi, nam 1996

Tir d6 thi c6 thé nhan thiy dudng qua trinh muc
nude thye do va tinh toén tai tram Ha Noi gan nhu
tring nhau: cao trinh myc nude dinh 1 tinh toan la
12,08m so voi tai liéu thuc do 1a 12,09m; con vé
thoi gian xuat hién dinh 1ii thi ca thuc do va tinh
toan déu hoan toan tring nhau (bt dau tir Oh ngay
21/08/1996 dén 24h ngdy 23/08/1996).

Dua trén bo thong sé dd chon duoc, méd
hinh duoc kiém dinh vé6i hai tran Ii trong cac
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nam 2000 va 2006. Tinh dén thoi diém thang
7/2000, ngoai c4c cau da ké trén chi c6 thém
duy nhit cau Phu Pong. Pén thoi diém xay ra
tran 1 nim 2006 thi phan try ciu cua ciu
Thanh Tri d@ duoc hoan thanh, vi vay trong so
d6 tinh toan s& c6 thém cau Thanh Tri. Trén
hinh 2 va 3 la so sanh gitra myc nudc tinh
toan véi sb ligu thuc do tai cac tram Ha Ngi va
Thuong Cat vdi i nam 2000 va 2006.
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Hinh 2: Qua trinh luu lwong va muc nudc li tai tram thuy van Thuong Cat, nam 2000

xuat hién dinh 10 tinh toan 1&ch so vdi sb lidu
thuc do nam 2000 1a 1h.

Tir do thi trén hinh 2 thay rang: chénh léch
gitra muc nude dinh 1a tinh toan (10,91m) va
muc nudc thuc do (10,96m) la 5ecm. Thoi gian
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Hinh 3: Qua trinh luu lwong va muc nudc li tai tram thuy van Ha Néi, nam 2006

Hinh 3 cho thdy, dudng qua trinh muc nudc
tinh toan va thuc do tai tram thay van Ha Noi
nim 2006 gan nhu tring nhau ca vé cao trinh
dinh Iii 1dn thoi gian xuat hién (tinh toan 1a
7,95m so vai thyce do 1a 8,04m).

Tir cac nhan xét trén c6 thé thiy rang: cac
thong s6 ctia md hinh HEC — RAS dung dé tinh

toan thuy luc doan séng nghién ctru 1a phu hop.
M6 hinh ¢4 md phong twong dbi chinh xac dong
chay Iii trén hé thong song Hong — Pudng doan
chay qua Ha Noi va nd c6 du do tin cay dé st
dung tinh toan hé théng song theo cic phuong
an khac nhau.
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2.3. Cac phuwong an dwoc dé xuit

Theo dinh huéng phat trién trong twong lai clia
Ha Noi va can ctr vao tiéu chuan phong I, can
tinh toan dong chay trén hé thong song Hong khi
Xay ra cac tran It 16n nhu: i ndm 1996, 1971, It
c6 tan suét thiét ké 0,4% va 0,2%. M hinh thay
luc duoc sir dung dé tinh toan véi cac tran 1i ndy
theo 3 phuong an sau day:

- PAl: d4 c6 cic cau Thing Long, Long
Bién, Chuong Duong, Pudng, Phu Pong, Thanh
Tri, Vinh Tuy;

- PA2: s& xdy dung thém céc cau Nhat Tan,
DPong Tru, Phu Pong méi;

- PA3: d4 ¢6 3 cau nhu PA2 cong thém du 4n
quy hoach “Thanh phé bén sdng”, voi gia thiét
la toan bo phan dién tich bi ngoai dé bi cat tir
thuong lru cau Thiang Long dén cau ha luu cau
Thanh Tri, tai vi tri c6 chiéu rong bai lon hon
1500m long séng sé& bi thu hep.

2.4. Két qua tinh toan cac phwong an

- Két qua tinh toan cao trinh myc nuée dinh
o tai tram Ha NOi va Thuong Cat theo cac
phuong 4n PA1, PA2 va PA3 duoc thé hién &
bang 1. Tir bang ndy nhan thiy rang, so véi PA1
khong c6 su thay d6i dang ké vé muc nude dinh
li néu xay dung thém 3 cau theo PA2, nhung d4
c6 sy thay d6i 1 rét vé cao trinh muc nuée dinh
lii Zmax Néu dONg chay bi co hep & doan song
Hong chay qua Ha Noi (theo PA3). Su thay d6i
nay phu thudc rat nhiéu vao mirc do co hep
dong chay va d6 16n cta tran li. Néu quy hoach
dong chay theo phuong an 3 thi muc nude dinh
lti tai tram HAa Noi s& ting thém tir 10cm dén
31cm va tai tram Thuong Cat s€ tang thém tir
7cm dén 55¢m tly theo mirc d6 cua timg tran 1,
néu xay ra i tan suit 0,4% va 0,2% thi muc
nudc s& tang 1én dang ké.

Bdng 1: Cao trinh myc nude dinh li Zmax (M) va chénh léch muc nuoc giita PA3 voi PAI

Tram Ha Noi Tram Ha Noi Tram Thwong Cat Thwong Cat
Zmax (M) AZmax (M) Zmax (M) AZmax (M)
PAL | PA2 | PA3 | (PA3)-(PAL) | PAL | PA2 | PA3 | (PA3)- (PAL)
Li 1996 |12.08 | 12.09 | 12.18 0.10 11.93 | 11.93 | 12.00 0.07
La 1971 | 14.10 | 14.10 | 14.30 0.20 13.91 | 13.92 | 14.08 0.17
Lii 0.4% | 14.96 | 14.96 | 15.27 0.31 15.01 | 15.01 | 15.25 0.24
Lii 0.2% | 15.56 | 15.57 | 15.72 0.16 15.88 | 15.89 | 16.43 0.55

- Khi ¢6 su xuat hién cia cac cau trén sdng
Hong d& lam thay d6i muyc nudc ngay sat
thuong va ha luu cau (vi tri so sanh myc nudc
cach cau tir 50m + 70m vé thuong luu va ha luu
cau). Bang 2 dudi day théng ké chénh léch muc
nuéc AZ gitta thuong va ha luu cic cau trén
séng Hong va song Pudng. Tai vi tri cdu Long
Bién va Chuong Duong chénh léch muc nudce
thuong va ha Iuu cau 14 16n nhét, nguy@n nhan
la do khoang cach giita hai ciu twong d6i nho
(hai cau cach nhau 800m) nén anh hudng lin

nhau rat rd rét, néu co i 16n xay ra gia tri ndy
cang tang lén. Trong truong hop xay ra 1 0,2%
thi chénh Iéch muc nuwde gitra thuong va ha Iuu
cau Chuong Duong c6 thé dén 0,18m. Tuy
nhién, néu c6 cac hd chira ¢ thuong ngudn (Hoa
Binh, Son La, Tuyén Quang) cit lii thi s& khong
xay ra hién twong nay. Nguoc lai, tai vi tri cau
Vinh Tuy va Thanh Tri thi chénh léch muc nuéc
gitta thuong va ha luu cau khong dang ké (16n
nhat 1& 5cm) do mit cat song tai day rat rong
(hon 1800m) va bé day tru nhé (2m, 3m, Sm).

Bdng 2: Chénh léch muc nude gitta thiong lwu va ha leu cau AZ (cm)

Li | Phwong | Th. Nh. | L. Ch. V. | Th. | D. | Puong | Ph.
an Long | Tan | Bién | Dwong | Tuy | Tri | Tru Pong
1996 PAl 3.0 6.0 5.0 1.0 1.0 8.0 3.0
PA2 3.0 6.0 6.0 5.0 1.0 1.0 2.0 3.0 3.0
PA3 3.0 9.0 5.0 4.0 2.0 1.0 2.0 3.0 3.0
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Li | Phwong | Th. Nh. | L. Ch. V. | Th. | DP. | Puong | Ph.
an Long | Tan | Bién | Dwong | Tuy | Tri | Trd Pong

1971 PAl 4.0 5.0 8.0 2.0 2.0 4.0 5.0

PA2 2.0 3.0 5.0 8.0 2.0 2.0 6.0 4.0 4.0

PA3 2.0 5.0 5.0 7.0 3.0 2.0 6.0 4.0 5.0

0.4% PAl 5.0 9.0 12.0 3.0 3.0 8.0 4.0

PA2 2.0 4.0 9.0 12.0 3.0 3.0 6.0 4.0 4.0

PA3 2.0 4.0 8.0 12.0 4.0 3.0 7.0 4.0 4.0

0.2% PAl 8.0 11.0 18.0 3.0 3.0 8.0 4.0

PA2 4.0 5.0 11.0 17.0 3.0 3.0 6.0 5.0 4.0

PA3 7.0 5.0 9.0 17.0 5.0 3.0 8.0 5.0 4.0

- Do dang cao nhét clia myc nude trude cau
AZmax dugc tinh toan theo cong thuec:
AZ .. (cm) = max(MNSLC — MNTLC);

trong d6: MNSLC 1a cao trinh myc nudc dinh
i sau khi 1am cau; MNTLC 1a cao trinh muc
nude dinh 1 trude khi 1am cau. Két qua tinh toan
AZ max(cm) duge théng ké trong bang 3 cho thiy:
tri s6 do dang cao nhét ciia muc nudc trude cau cd
su bién doi twong ddi 16n, gia tri ndy cang cao khi
gap tran I tan suat 0,4% va 0,2%. Khi xay ra li
nhu ndm 1996 va nam 1971 thi muc nudce tai cac
vi tri xdy dyung cau tang Ién tir Iem + 4cm. Khi co

[t tan sudt 0,4% thi muc nudc tai cac vi tri ndy
tang 1én tir 2cm + 7cm. CON trong truong hop xay
ra I tan suét 0,2% thi muc nuée tai cac vi tri co
cau tang 1&n kha nhiéu, tir 15cm dén 50cm. Nhu
vay, néu xay ra Iii tan suat 0,2% thi rd rang viéc
xay dung cic cau co anh hudng dén myc nudc
trén song. Khi I 16n, tai vi tri ciu Vinh Tuy, cau
Thanh Tri xut hién tri s6 AZmax < 0 Vi phia trudc
c4c cdu nay dd c6 nhitng cau khac va du an
“Thanh phd bén sdng” Iam dong chay bi co hep
dang ké va mot phan trdn vao cic bai ven song
Hong & trudc cau Thing Long.

Bang 3: B¢ déang cao nhdt ciia muc nude trude cau AZmax (€M)

Li Phwong | Th. Nh. L. Ch. V. Th. b. Pubng Ph.
an Long Tan | Bién | Dwong | Tuy | Tri | Tru Pong
PAl 2.0 1.0 1.0 1.0 0.0 1.0 1.0
1996 PA2 2.0 2.0 1.0 1.0 1.0 1.0 2.0 1.0 1.0
PA3 2.0 2.0 1.0 1.0 1.0 1.0 2.0 1.0 1.0
PAl 3.0 4.0 1.0 1.0 3.0 3.0 3.0
1971 PA2 4.0 4.0 4.0 2.0 1.0 1.0 4.0 2.0 3.0
PA3 4.0 4.0 4.0 2.0 1.0 1.0 4.0 3.0 3.0
PAl 6.0 6.0 2.0 -2.0 | -2.0 5.0 5.0
0.4% | PA2 7.0 6.0 6.0 2.0 -1.0 | -20 | 5.0 5.0 5.0
PA3 7.0 7.0 7.0 2.0 -1.0 | -20 | 6.0 6.0 5.0
PAl 19.0 22.0 | 15.0 | -10.0 | -10.0 20.0 18.0
0.2% | PA2 20.0 190 | 220 | 15.0 -9.0 | -10.0 | 21.0 | 20.0 17.0
PA3 47.0 440 | 50.0 | 46.0 | -24.0|-23.0 | 46.0 | 44.0 42.0
KET LUAN hay it phu thudc vao cac yéu té sau:

Viéc xay dung cau trén hé thong song Hong -
Pubng khu vuc Ha Noi s& 1am cho muc nudc
trong pham vi 1an can cau thay d6i. Chénh léch
muc nude trude va sau khi 1am cau tai cac vi tri
khac nhau dao dong kha nhiéu, chénh léch nhiéu

- Ty 1& chiém chd cia tru cau va md cau so
v6i kich thudc mit cat ngang ciia song tai vi tri
xay dung cong trinh. Vi cac cau da xay dung
tir rat lau nhu cau Long Bién, cau Pudng thi gia
tri AZ VA& AZmax cao hon so v&i cac cau Phi
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Pong mai, Vinh Tuy, Thanh Tri, Nhat Tan.

- Khoang céach giita cac cau két hop véi dién
tich mat ct ngang song ciing anh hudng dén gia
tri AZ V& AZmax. CAC CAu cang gan nhau ma o d6
chiéu rong mit cit ngang nho s& lam ting sy
anh huong 1an nhau giira cac cau, 1am cho bién
dong muc nudc cang I6n, nhat 1a khi xay ra I
dac biét 16n.

Theo phuong an 2, khi xay dung thém cac
cau Nhat Tan, Pong Tru, Phu Pong méi thi
muc nude 16n nhét tai cac tram thuy van Ha
No6i, Thuong Cat va cac vi tri xay dung ciu
ting 1én khong nhiéu, nghia 1a cac cau nay
khdng anh huéng dén dong chay trong song.

TAI LIEU THAM KHAO

Nhung theo phuong an 3 (tinh toan voi cac
cau da co va sé xay dung thém 3 ciu méi cong
v6i du an Thanh phé bén soéng), néu xay ra li
tan sudt 0,2% thi muc nudc tai cac vi tri xdy
dung cdu s& ting lén dang ké (tr 42cm +
50cm), lGc nay can cé cac giai phap nhiam
dam bao an toan cho tuyén dé bao vé Ha Noi.
Nguoc lai, néu chi xdy ra I nhu ndm 1971
hoic 1 tan suit 0,4% thi muc nudc tai cac vi
tri cO cau ting 1én tir 2cm = 7cm, CAC Ciu
khong anh huong dén khan ning thoat i cua
séng. Nghia 13, néu c6 cac hé Hoa Binh, Son
La, Tuyén Quang cat li thi s& dam bao duoc
cac tidu chuan an toan cho thu d6 Ha Noi.
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Summary:
STUDY ON THE EFFECT OF BRIDGES ON THE FLOW

OF RED RIVER SYSTEM IN HANOI AREA

During recent years, there are some bridges, which have been or being built on the Red River
and Duong River within Hanoi area. This would affect the natural flow and flood drainage of the
river system. This study has determined the water level and maximum flood flow on different cross
sections of Red River and Duong River in Hanoi area to evaluate the effect of existing and/or being
built bridges on the flow of Red River and Duong River in Hanoi area.
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