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Tom tat: Bac Ninh [ mét tinh nam ¢ dong bang chdu thé séng Hong, 1a mét ving kinh té
trong diém, phia Bdc gidp thii d6 Ha Ngi. Hau hét dan cu, va dién tich dat cia tinh Bac Ninh déu
nam trong ving bdo vé ciia cdc tuyén dé song Cau, séng Puong, séng Thai Binh va mét phdn ha
liew séng Ca Lo. Do d6 hé thong dé diéu & Bdc Ninh ¢6 ¥ nghia chién lwoc quan trong, thuc suw 12
mét cong trinh chii yéu dé phdng chéng thién tai, lii lut, bao vé cho Ha Néi, Hung Yén, Hai
Duwong, doi song hang nghin gia dinh, hang tram nha may, xi nghiép, kho tang, nhiéu khu céng
nghiép I6n: Tién Son, Qué Vd, Bdc Thing Long - Néi Bai,... Véi ¥ nghia quan trong nhw vdy nén
bai viét dé cdp dén nguyén nhan gay mdt on dinh va dé xudt gidi phdp céng trinh bdo vé bo song
Pudng mét trong nhitng cong trinh phong chong thién tai, lii lut ciia tinh Bdc Ninh.

1. Pit vén dé.

Nhitng nim gan day, do tinh hinh thoi tiét
bién d6i bat thuong, dién bién dong chay trén
cac song qua dia ban tinh co su bién doi kho
luong. Bén canh d6 xuat hién cic cong trinh
trén séng nham phuc vu co s& ha tang ciing
anh huong rat 16n dén ché do dong chay trén
cac sdong. Ngoai ra, mot sd cong trinh bao vé
bo duoc xdy dung da lau, cong nghé va
phuong phap tinh toan khong con phu hop,
viéc duy tu, cai tao chua dugc triét dé.

Séng Pubng chay qua dia ban tinh Bic
Ninh véi hé thong dé ta, hiru Pubng c6 chiéu
dai trén 42 km, va hon 20 cong trinh bao vé
bd va cac cong qua dé nham bao vé 1 phan dia
ban Ha N¢i va céc tinh Bac Ninh, Hung Yén
va Hai Duong (87.568 ha trong d6 c6 78.111
ha dit néng nghiép véi 2,3 triéu dan). Véi
tong luong nudc binh quan nim 1a 31,6 ty
m*nam, luong phl sa la 2,8kg/m® song
Pudng c6 ngudn loi rat 16n, dbi véi tinh Bac
Ninh cu thé: Cung cép nudc sinh hoat, cong,
ndng nghiép; Tuyén thoat 1, tiéu Gng; Tuyén

giao théng van tai thuy chu yéu; Ngudn cung
cap vat liéu xdy dung; Ngudn cung cip phl sa
cai tao dit...

Tat ca cac ngudn loi ich trén cho ching ta
thdy vai tr0 rit quan trong ctia song Pudng d6i
V6i qua trinh phat trién kinh té, x4 hoi cua
tinh Bac Ninh, va cac tinh thanh c6 dong séng
chay qua. Song song, cling ton tai véi loi ich
ma dong sdng mang lai 1a nhing tai hoa cua
thién tai ma n6 mang dén cu thé: Lich xu cho
thiy hé thong dé song Pudng rat yéu tai khu
vuc Ha Noi trong vong 70 nam d& cé 12 lan
v& dé; Nhitng tai hoa trén, gay thiét hai va tén
that rat 16n vé tinh mang va tai san cta nhan
dan cho dén nay ciing chua danh gia hét.

Trong twong lai v&i sy phét trién nhanh
chéng cac khu cong nghiép, phét trién co cau
ndng nghiép bén vimng, nudi trong thuy san va
viéc phét trién giao thong thuy goép phan day
manh giao luu, thong thuong gilra cac vung ,
mién trong nudc, sé tac dong khong nho dén
hé thong song va d6 1a nguyén nhan dan dén
X0i 16 mai bo song, giy bién hinh long din
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song Pudng dién ra phirc tap, manh liét hon
day chinh 13 quy luét tat yéu khong thé tranh
khoi.

Chinh vi vay, dé khai thac tong hop ngudn
nuée cd hiéu qua, bén viing, nham giam nhe
thién tai, ddm bao an toan doi sdng nhan dan
trong tinh va cac ving 1an can nhat 1a mot phan
Thu D6 Ha Noi, viéc: Nghién ciu nguyén
nhan gay mdt én dinh va dé xudt gidi phdp
bdo vé bo song Pudng tinh Bic Ninh, nhat 13
Vi hé thong ké song Pudng 1a rat cap thiét.

2. Hién trang xéi 16 bo' khu vuc song
Pudng qua dia ban tinh Bic Ninh.

Trén toan tuyén song Pudng hién nay hién
tugng x6i 10 bd dién ra kha phd bién co tdi 20
diém sat 10, dién ra v6i quy mé, toc do dién
bién hang nam kha 16n, d4, dang va s& con gay
ra thiét hai vé ngudi va cua, hién dang 14 ndi
birc xtc ciia nguoi dan va cac cap chinh quyén
dia phuong.

Hién nay, dién tich dat nong nghiép dang bi
thu hep dan nhuong chd cho cong nghiép,
dich vy, ha t?lng giao thong, viéc tan dung tri¢t
dé dién tich dat ngodi bai dé tham canh ap
dung tién bo khoa hoc ndéng nghiép vao san

ngay s, t chon @2 ®e do? tric ti0p ®0n an topun
cha ®2.

3. Panh gia nguyén nhan mat 6n dinh va
giai phap bao vé bo trén hé thong song
Pudng tinh Bic Ninh.

3.1. Nguyén nhan va c&c nhan to danh
hiong dén xéi 16 bo séng Puong:
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fInh 1: Cung trot tai K22+260 dén K22+280
®2 TY guéng VOt ngt réng 15 ®0n 20 cm, n»m

XUat ting ning sudt, san luong ciy trong cé
gi4 thanh cao 1a huéng phat trién nong nghiép
chinh cua cac dia phuong ven song cta Tinh.
Nhung voi tdc do sat 16 manh nhu hién nay
dién tich dat bdi ngay cang bi thu hep, mdi
ndm dién tich dat bai bi sat 16 mat di hang
tram ha, néu khong c6 bién phap cong trinh
bao vé bo thi nguy co mat dién tich dét san
Xuit nong nghiép ngoai bai trong 5 dén 10
nam t6i 1a diéu co thé du bao trude.

Dién bién duong bd song Pudng qua dia
ban tinh Bic ninh trong nhiéu nim d4 cudn
trdi, nhiéu dién tich canh tac, cac khu dan cu
va de doa dén cac cong trinh di tich lich st
van hod cua tinh.

Qua nghién ctru tai liéu quan ly, va tai liéu
lich st phén tich anh vién thdm nhiéu nam két
hop véi cac dot khao sat do dac thuc té, diéu
tra liy y kién cta nhitng nguoi dan khu vuc
ven song cho phép ching ta danh gia, mo ta
tuong d6i chinh xéac thyuc trang x6i 10 va bdi
ling 10ng dan cuia song Pudng.

Duéi day 1a mot vai hinh anh cia cac diém
sat 10 song Pudng uy hiép de doa truc tiép dén
an toan dé, va tinh mang tai san cta nhan dan:

1inh 2: S01n td K32+490 ®0n K32+650 @2
T Suéng m_i kI bd xai 1& m2nh, tXo hum
Och, nhiOu chg x&i 1€ vpo m i kI t6 2-3m, m_i
th¥ing ®ang (K1 Chi &éng).

CO6 rat nhiéu cac nguyén nhan gay xoi 1o
bd song, bai viét phan tich nguyén nhan sat
16 bo s6ng theo quan hé nhan qua. Qua trinh
X0i 16 bo ¢6 thé md phong theo so d6 sau so
d6 hinh 1:



Vin chuyén bun cat |
di noi khac :

Hinh 1: So do quda trinh x6i |6 bo séng

Céc nhan t6 1am giam lyc giit cho khi dat
bo séng, tirc 13 1am giam khdi lugng tang phan
ap cho dinh bo. Nguyén nhan chinh la do van
téc dong chay gan bo tai khu vuc sat 16 ¢6 gia
tri rat 16n, duy tri trong thoi gian dai. Trén
tong thé doan song Pudng qua dia ban tinh
ching ta thay rang vi chi c6 van toc dong chay
tap trung 16n thuong la:

+ Tai nhitng doan song c6 mat cit co hep
d6t ngot: Tai nhitng doan song ndy do, ciu
tao 10ng sbng va tdc dong cua cong trinh gay
co hep mit cat dot ngodt, 1am ting van tdc
dong chay dé gay x6i 10, 10ng va bo song.

+ Tai nhitng doan séng phan lach khong 6n
dinh: Do ti 1& phan luu thay ddi, hodc cac lach
thay d6i giai doan phat trién, suy vong, lach
¢o luu lugng don vi ting s€ bi x6i va gay Sat
l6. Nhitng doan song nay khéng kém theo hé
X0i cuc bd.

+ Tai nhiing doan song cong: ¢ day do tac
dong cua dong chay vong ma nguyén nhan
cua n6 la dong chay di qua doan song cong
gay ra luc quan tinh li tdm, dudi tac dung cua
luc quan tinh li tam, mat nudce hinh thanh mot
d6 dbc ngang, do d6 dong chay trén mat
huéng vé phia b 16m, gay x6i 16, nguoc lai
dong chay day hudng sang phia bo 16i gdy bdi
ling ¢ day. Dong &p luc ndy bao xdi long dan,
tao ra cac hoi x6i cuc b, giéng nhu hd x6i &
dau cac mo han. Hé x6i cuc bd cang sau, cang
ép sat bo 16m cang gay mét 6n dinh co hoc
cho dat bo, nhat 1a trong truong hop 16p dat
dudi yéu hon 16p dat trén. Bo 16m do x6i lo
nén cang cong thém.

Yéu t6 quan trong ¢ x6i 16 cac doan song
nay la: Goc xé cuaa dong chu luu vao bo 16m,
két cu dit bo va day song, do sau va vi tri hd
X0i cuc bd.

Hinh 2: Co ché tic déng ciia dong chii luu vao bo séng cong

Nhitng doan ndy bao gém cac vi tri: K& Tri
Phuong, ké Canh Hung, ké Nghia Chi, ké Chi
Péng, ké HO, Ké Thi Thon, ké Ngam Mac, Ké
Prc Tai, ké Pao Vién, Kiéu Luong.

Trén co so tai liéu khoan dia chat thu thap
duogc trén doan song Pudng qua dia ban tinh

Béac Ninh cho thay tinh chat co ly thap cia
cac 16p dat bo song, cac tri sb goc ma sat
trong ¢ , luc dinh C, cta céc 16p dat kha nho
vi thé kha niang khang truot ciia khoi dat bo
yéu. Chi tiéu co ly dugc trinh bay trong
bang 1:
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Bang 1: Bang tri s6 cac déic trung co I tai mdt cat K32+452 dé ta Pudng

Pia diém Pic trungcoly | Ponvi | Lopla | Lépl | Lop2 | Lop3 | Lop4
Bo ta song Pudng tai | G6c ma sattrong ¢ | do 15°%3’ | 6°08” | 3%2’ | 15%38’ | 15°32’
K32+452 Lyc dinh C Kglcm? | 0.3 0.150 | 0.110 |0.248 | 0.242

Nhu vay, qua danh gia va phan tich néu
trén thi hai nguyén nhan chinh gay xdéi 16 bo
song Pubng nodi chung va khu vuc ké Chi
Pdng noi riéng 1a do dong chay va dia chit
Iong, bo song.

3.2. Pé xudt cdc gidi phdp bdo vé bo trén
doan séng Pudng tinh Bdc Ninh:

Trén co s&, nguyén nhan va co ché pha hoai,
bo sbng, va cong trinh bao vé bo, chung to6i
nhan thiy, hién tuong sat 16 by séng gdy pha

hoai cong trinh de doa dén an toan dé diéu do
nguyén nhan ty nhién va co ca nguyén nhan do
con ngudi gdy ra. Van dé giam nhe thién tai I
lut, giam nhe thi¢t hai do xdi 16 bo gay ra &
doan song Pudng qua tinh Bic ninh trudc day
chua dugc cha trong ding mirc, chua c6 quy
hoach va giai phap cu thé. Thong qua nghién
Clu, tdc gia manh dan dé xuét va dua ra giai
phép nham giam nhe thién hai do x6i 10 b séng
Pudng giy ra theo so d6 hinh 3 dudi day:

Cac gidd phap gidm nhe
thigt hai do x6i 1& b

Cdc gidi phéap cing trinh Cdc gidi phép phi
cing trinh
Gidi phap Gidi phip bi Didirira Hing cao nhin
chi ding ding khdi khu thnie cho nguwid
T od DELy _din
l corsat 16 v x6i 13
3 gin Tirxa | | Tham | | K&l Tufng
thre mai chin
it
K& Hé Fhiin Bitu
hardng digu ding chinh
ding tigt ding
chiy
tirxa

Hinh 3: So dé cdy gidi phdp giam nhe thiét hai do x6i 16 bo do tdc gia dé xudt

Tir so dd trén c6 rat nhiéu giai phap phong
chdng sat 16 bo sdng, xong trong bai Viét nay
chi dé cap t6i giai phap chdng sat 16 bo song
dang bj dong, nghia 1a gia cb tryc tiép bd song,
nghia 1a gia ¢ truc tiép bo song, tao cho bo
song mot kha nang chéng d& tot hon khi chiu
tac dong clia cac tac nhan bét loi tir bén ngoai.

Trén toan bo chiéu dai song chiéu rong
song trung binh rat nho, lai phai dam bao cho
giao théng thuy nén viéc bd tri twdng hudng
dong va mo han la khéng kha thi. Chinh vi
vay, trong bai viét nay tap trung vao nghién
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ctru giai phap két cau ke ho bo.

Viéc chon giai phap chdng sat 16 bo song
dang bi dong dé di sau nghién cau véi Iy do:

- Kinh phi thap ph hop véi diéu kién dia
phuong, k¥ thuat don gian.

-Puc két duoc nhiéu kinh nghiém tir
nhitng cong trinh d& xay dyng tir trude

- Quan ly thuan ti¢n, don gian.

3.3.Ung dung két qui nghién ciru dé dé
Xudt thiét ké ké Chi Péong tiv K31+840 dén
K32+650 thugc dé td Puong huyén Tien Du:

Vi tri cong trinh, gan dé, mai ké 1a mai d@,



phia sau k¢ 1a khu déan cu, va khu cong nghiép
Tan Chi, cho nén giai phap chiing t6i dua ra la
dang ké 14t mai ho chan. Do tinh trang hd x6i
dién bién kho ludng, va trén tong thé chicu dai
ké long séng xuat hién nhitng hd x6i sau, nén
viéc lua chon két ciu sao cho dam bao 6n dinh
long sbng, va kinh té 13 van dé can dit ra.

Tinh toan 6n dinh tong thé dén o6n dinh
cong trinh vai:

Trudng hop tinh toan bat loi nhat 12 muc
nudc séng rat nhanh tr myc nudc 16n nhat
xudng cao trinh myc nudc kiét

Trong bai viét nay tinh cho ba mit cat tai
C2, C6, va C15 v6i mit cat hién trang va mat
Cat d4 co bién phap cong trinh.

Str dung phuong phép tinh 6n dinh tong thé
theo phuong phap xét dén 6n dinh cia cung
truot try trOn bang phan mém GEOSLOPE dé
tim tdm cung truot nguy hiém nht.

Phuong phap Bishop, gia thiét tdm cung
truot, gia thiét cung truot co6 dang tru tron,
chia ling thé truot thanh cac dai nho, xac dinh
c4c thanh phan luc gay ra trugt va chéng truot
dé tinh can bang lyc.

Tir cong trinh cip 111 x4c dinh duoc:

- Luu lugng, myc nude 1on nhét thiét ké P
=0,5%; kiém tra P = 0,1%;

//@
-
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TINHTOAN G INHK E CH BSNG TUK3ME40-+ K 32+450

HCTT: G CETAI K022

THIT: WA KE HENTRANG ING V(I BN RUTNHANHTUCTHN MAX xuﬁwc MNTC
HES0 0N BINHCHD PHEP [K)= 120

K HMN=031

- Tan suat luu lugng 16n nhat dé thiét ké
chan dong: 5%;

- Hé sb an toan 6n dinh nho nhét cia mai
ké (Cong trinh thir yéu, cap IIT) [Kcep]:

- Truong hop co ban: [K] = 1,3; Truong
hop dac biét: [K] = 1,1;

- Hé sb tin cdy: Kn = 1,2. Hé s diéu kién
lam viéc: m = 1,0.

Cac chi tiéu tinh toan duoc ldy cac chi tiéu
co 1y cua dat trong phong thi nghiém vé trong
luong riéng cua dit, goc ma sat trong, lyc dinh
C, va hé s6 thAm cua dat nén nhu d4 trinh bay
¢ bang 1. Chi ti€u co ly da tha roi theo bang 2.

Bang 2: Bdng tri s6 cdc ddc trung co' Iy dd

tha roi
.z , . | Patha
bia diém Pic trung co ly Pon vi erl(‘ji a
G6c masattrong | do | 30°00’
Tai vi tri k& | Luc dinh C Kg/cm? | 0,0
Dung trong T/m® |23

D6i v6i mdi dang két cau ho chan ching toi
tinh toan voi hai truong hop, két qua on dinh
dugc néu rd trong phu luc, & day ching t6i chi
thé hién két qua cia mdt mat cit, trong ba
phuong an két cdu ho chan da néu trén thé
hién hinh 4; hinh 5.

TiH TN ON BINH KE CHI BENG TUK3H640 - - K32+650
. MCTT:NC CGTAIKoHE2
o TINHTOAN PHUUNG AN 2
THTT: Ml KEGIA CS UNG VI MN RUT NHANH TUCTMIN MAX XUGNG MNTC
HE S0 ON BINHCHO PHEP K}= 120
KHINMIN= 1303 —

1] 5 w15 20 % ;W ¥ M0 B 80 B B0 B0 75 @

{3 0 15 il % an k3 0 1% 0 i3] 60 3] 7 7 a

Hinh 4: Tinh toan voi mat cat ke hién trang  {inh 5: Tinh toan véi mar cdt k& 1at mai hé chan

bang rong da hedi thép két hop lang thé da héc

cu thé tai ddy bo song bi x6i 10. V&i phuong
an ket cau dang 1 xay dung ke 1at mai rong ho
chan cho két qua hé so on dinh tuwong doi nho

Qua tinh toan thi mat cat hién trang mai bo
sdng bi mat on dinh khi chua c6 bién phap
cong trinh diéu nay thé hién dang thuc te, vi
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SO VGi hai phuong an con lai, day ciing la mot
phan anh sat thyuc t€ vi qua nhic¢u nam theo doi
thi phuong an két cau nay ciing van bi pha

hoai. Két qua tinh toan thé hién trong bang 3.
Nhu vay, phuong an két cau lat mai, rong va
lang thé da hoc ho chan 1a 6n dinh hon.

Bang 3: Bdng két qua tinh todn on dinh ké

Tén ke M/c tinh toan Hién trang Dang két cau 1 Dang két cau 2 Dang két cau 3
(C2) 1.065 1.292 1.333 1.328
Chi Béng (C6) 0.913 1.212 1.303 1.319
(C15) 1.008 1.287 1.395 1.353

4. Két luan.

Trén co S& cac tai liéu khao sat, thu thap va
diéu tra thuc dia, két hop véi 1y thuyét, tham
khao cac tai liu chuyén nganh vé chinh tri
dong song chung t6i d& nghién ctru, phan tich
dugc nhitng van dé lién quan dén doan song
Pubng qua dia ban tinh Bic Ninh:

Xac dinh nguyén nhan, nhan té anh hudng
va co ché cua hién tuong sat 16 bo dua ra so
tong hop cac nguyén nhan x6i 16 bo, tinh toan
van toc khoi dong bun cat song Pudng. Phan
tich nguyén nhan mat 6n dinh cia cic cong

trinh bao vé bd va cac 6n dinh cua cac dang
két cAu bao vé mai. Trén co so thuc t& danh
gid cac tac dong cia dong chay, dong tham,
dia chat nén dén cong trinh bao vé bo trén
song Pubng. T d6 xac dinh chinh xac
nguyén nhan gay xoi 16 bd song Pudng 1a do
dong chay va ciu tao dia chit yéu cua 1ong
song.

Trén co s& xac dinh dugc nguyén nhan gay
X0i 16 bd song, nhom tac gia d& phan tich dé
XUat cac giai phap bao vé bo cho doan song
Pubng qua dia ban tinh Bic Ninh.

Abstract:
RESEARCH ON INSTABILITIES OF BANKS DUONG RIVER
IN BAC NINH PROVINCE, AND PROPOSE THE CONSTRUCTION SOLUTIONS

Bac Ninh province is located at the Red River Delta, which is a focal economic zone, Bac
Ninh province is adjacent to Hanoi, the capital of Vietnam. Almost all the population and area
of Bac Ninh province in the protection area of the dikes of Cau river, Duong river, Thai Binh
river and one part of the downstream of Ca Lo river. That why the dike system of Bac Ninh
province is considered as an important and strategic function, that can prevent the natural
calamities, floods and protect for Hanoi, Hung Yen, Hai Duong, for livelihood of thousands of
householders, hundreds of factories and enterprises, stocks, big industrial zones such as: Tien
Son, Que Vo, Bac Thang Long-Noi Bai etc. With the important function like that, this article
mentions about the causes of instabilities and propose the solutions for the protecting the shore
of Duong river, which is one of the construction of Bac Ninh province for preventing the
calamities and floods.
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