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DPE XUAT CAC GIAI PHAP GIAM THIEU NGAP UNG TREN DIA BAN
TINH BAC NINH CO XET PEN ANH HUONG CUA BIEN DOI KHi HAU
VA QUA TRINH PO THI HOA

Duong Puc Tién, Tran Phuwong Thao
Truwong Dai hoc Thuy loi

Tém tat: Nguy co xdy ra ngdp ung trén dia ban tinh Bdc Ninh ngdy cang gia tang do tac dong tur
qua trinh do thi héa dién ra nhanh chéng, Blen doi khi hdu ciing nhue hé thong tiéu thodt nuéc ngay
cang xuong cdp, khéng ddp ing dwoc yéu cau thuc té. Truéc thach thire dat ra, Uy ban nhan dan
tinh Bdc Ninh dd luén quan tam sdt sao, ¢é nhimng chi dao cu thé vé viéc phat trién hé thang cong
trinh thuy loi phuc vu cong tac phong, chang thién tai, chong ngdp Ung kip thoi cho cdce khu d@é thi,
khu cdng nghiép va ddt san xudt ndng nghiép.

Trong ngi dung nghién ciu nay, tac gia da rién hanh thiét Igp mo hinh tinh toan thuy luc h¢ thong
tiéu thodt nudc trén dia ban tinh Bdc Ninh dé danh gid ning lic tiéu thodt mrdc cua toan hé thang
va dé xudt cac gidi phap giam thiéu ngdp uing. Dé dwa ra dwoc cac gigi phap cong trinh phu hop,
tién hanh mé phong thir dan cdc phwong dn cong trinh cho dén khi dat dwoc yéu cau dat ra 1a khu
vuc nghién cuu khong bi ngdp. Trong pham vi cua bai bao, tac gid sé tap trung nghién citu va dé
Xudt gidi phap cho Cac truc tiéu thodt meéc chinh gan véi cac vdn dé con ton tai va tdp trung vao hai
gidi phap: (i) Gidi phap nao vét, me réng, hoan chinh mat cat cac truc tieu chinh dam bdo leu lwong
can tiéu thoat; (ii) Gigi phap nang cdp, cdi tao Cac tram bom tiéu dau méi.

Tur khoa: Tiéu thodt nwéc, ngdp ung Bdac Ninh, gigi phap giam ngdp dng.

Summary: The risk of flooding in Bac Ninh province has been increasingly exacerbated by rapid
urbanization, climate change, and the degradation of the existing drainage infrastructure, which is
unable to meet current demands. In response to these challenges, the People's Committee of Bac
Ninh province has demonstrated a proactive approach by issuing specific directives to enhance the
water management infrastructure, aiming to facilitate disaster prevention and provide timely flood
control measures for urban areas, industrial zones, and agricultural land.

This study employs a hydraulic modeling approach to assess the water drainage capacity of the
drainage system across Bac Ninh province, with the objective of evaluating the system's efficiency
and proposing effective flood mitigation strategies. Through iterative simulations, various structural
solutions were tested until the desired outcome of flood prevention in the study area was achieved.
The scope of this paper focuses on examining and proposing interventions for the main drainage
channels, addressing persisting challenges. It emphasizes two key solutions: (i) dredging, expanding,
and optimizing the cross-sections of the primary drainage channels to ensure adequate flow
capacity, and (ii) upgrading and renovating the main pumping stations to enhance their efficiency.
Keywords: Drainage, flooding in Bac Ninh, solutions to reduce flooding.

1. PAT VAN PE cuc tang truong manh cua Vung Thu do, la

Bic Ninh 1a tinh thudc ving Pong bang song khu vge dong lyc cua ving Dong bang song

Hong, c6 dién tich tw nhién la 822,7 km2. Véi Hong va c6 stre hut 16n vé cac mit kinh té, xa
loi thé gin Ha Noi, Béc Ninh 12 mot trong cac N0l gid tri lich st van hoa...

Nhitng nim qua tbc d6 d6 thi hoa dién ra kha
Ngay nhan bai: 15/8/2024 nhanh trén dia ban toan tinh dat trung binh giai

Ngay thong qua phin bién: 24/5/2024 doan 2011-2020 khodng 6,5%/nam, khu vuc
Ngay duyét dang: 08/10/2024 i ;
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ndi thi dugc mé rong khé nhanh nhu thanh phé
Bic Ninh va thanh phd Tur Son. Ty 18 d6 thi
hoa toan tinh nam 2020 1a 31,2%. Theo quy
hoach dén nam 2030, ty 1& d6 thi hoa dat trén
75% [1]; dén nim 2035, ty 16 do thi hoa
khoang 80% va dén nam 2050, ty 1¢ do thi hoa
khoang 90% [2]. Qu4 trinh do thi héa dién ra
nhanh chéng da anh huong tryc tiép dén tinh
hinh ngap ung & giai doan hién trang ciing nhu
gia tdng nguy co, muc d§ ngdp ung trong
tuong lai. Piéu d6 dwoc thé hién rd nét qua su
gia ting lwong dong chay mat do bé mit hing
nudC bi bé tong hoa, dong chay tip trung
nhanh vao hé thong tiéu thoat nudc gy qua tai
va dan dén ngap ung.

Stic ép 1én hé thong tiéu thoat nudc trén dia
ban tinh Bic Ninh khong chi do tc do do thi
hoa dién ra nhanh chéng ma con do yéu td
Bién d6i khi hau da va dang co nhiing tac dong
khong nho. Lugng mua trung binh hang ndm
tai tinh Bac Ninh dao dong trong khoang 1.400
- 1.700 mm. Trong giai doan 2011-2020, tong
luong mua dao dong tir 1.450 mm dén 2.300
mm va co su bién dong 16n gitta cic nim.
Luong mua tang 1én rd rét vao nam 2015
(2.159,6 mm).

Co thé thay rang: nguy co ngap ung trén dia
ban tinh Bic Ninh trong thoi gian toi 13 hién
hitu trong bdi canh tdc do d6 thi hoéa dién ra
nhanh chéng va dién bién thoi tiét bat loi
gy ra do Bién d6i khi hau toan cau di duoc
du bdo. Do vay, viéc nghién ctu dé xuét cac
giai phap giam thiéu ngap Ung trén dia ban
tinh Bic Ninh c6 xét dén anh huong cua
Bién d6i khi hau va qua trinh d6 thi hoa 1a
hét strc can thiét, gitip cac nha quan 1y, cac
co quan chuc nang trén dia ban tinh chu
dong trong cong tac chi dao, diéu hanh nhim
giam thiéu thiét hai do ngdp tng gay ra khi
c6 mua 16n; dong thoi, lam co so dé xdy
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dung 10 trinh dau tu nang cép, cai tao hé

thdng tiéu thoat nudc.
2. GIOI THIEU VE VUNG NGHIEN CUU

Theo phan vung thuy loi (ving tudi, ti€u) trén
dia ban tinh Bic Ninh c6 02 ving 1a Bic
Pubng va Nam Pudng.

- Vung Bic Pudng: Tong dién tich can tiéu
cho toan ving Bic Pubng 13 46.089 ha, thudc
cac huyén Tién Du, Yén Phong, Qué Vo, TP
Bic Ninh va TP Tir Son. H¢ thdng tiéu ving
Bic Pudng 1a hé thong tiéu chil yéu bang dong
luc, trong d6 c6 41 tram chuyén ti€u, 91 tram
tudi tidu két hop truc tiép d6 ra song Pudng,
song Cau, song Ngii Huyén Khé. Trong d6: C6
17 tram bom tiéu truc tiép ra song Cau; 7 tram
bom tiéu ra song Pudng; 17 tram bom tiéu vao
Ngii Huyén Khé huéng ra song Cau qua cong
Ding X4. Tong nang lyc tiéu hién tai cua cac
tram bom dau mdi khoang 359,1 m%/s.

- Viing Nam Puéng: Ving tiéu Nam Dudng
1a ving tiéu ty chay két hop véi tiéu bang
dong luyc. Toan bo di¢n tich 29.840 ha duoc
tiéu thoat nudc theo 2 hudng chinh: Tiéu truc
tiép bang dong luyc ra song Pudng, song Thai
Binh va tiéu ra song truc vé Bic Hung Hai. S6
tram bom chuyén ti€éu 9 tram, s6 tram bom
tudi tiéu két hop 28 tram véi tong cong suat
thiét ké 143,44 m®/s.

Tinh hinh ngap Gng trén dia ban tinh Bic Ninh
phu thude vao lugng mua vu mua két hop voi
lii song. Mua ndi ddng 16n cong véi muc nude
song 1én cao & murc 1ii xap xi hodc trén bao
dong 3 s& xay ra tinh trang nudc trong dong
dang cao, viéc ti€u tu chay bi ngan chan, luc
nay chi tidu bang dong luc 1a chinh, song ning
luc tiéu lai han ché, néu gap nam mua lon, 14
cao, tinh hinh ung dé xdy ra. Khu vuc ngip
ing thuong 14 rudng triing, cao do nén < 2,5
m; thoi gian ngdp tu 13 ngay [1].

TAP CHi KHOA HOC VA CONG NGHE THUY LQI SO 86 - 2024 91



[ kHOAHOC [N
= — ~ - vha Y
( "
( '
\ ) >
. N 1
¢ BAC GIANG \ ?
g L__.r\}
A : \/-\,L LD
) : {\’L‘\r\ | VUNG BAC DUONG
. ' ML Yéw Py ™
. -
2 % ! TR Rie Niwk Ny
il "I;-'n »
1P Tir Nom 9
BAC NINH H INw Dy
HA NOI
NS
H. Tl Thdok
\ M Lyvowg T0d
\~ L B
“v
m CHU GIAI ) S
Fanh o fre - . i ’
B 5000 <tonn HUNGYEN s I (|
I Sorg enach VUNG- NAM BUONG |
. - )

Hinh 1: Phan vaing thiy loi trén dia ban tinh Bac Ninh

Bang 1: Dién tich thwong xuyén bi ung ngap khi xay ra mwa lén [1]

TT Pia diém D1§: St’:)c::ln??:‘l;l)g P Cac xa thwong bi ngap ung

| |Vung Bic Pudng 16.657

1 |Yén Phong 3.898 Long Chau, BPong Phong, Thuy Hoa, Tam Pa.

2 |Tu Son 2.501 Tam Son, Phu Chin, Tuong Giang.

3 | Tien Du 4613 HOfll’l ASOn, Pai Déng, Hién Van, Lac V¢, Phit Tich,
Pha Lam.

4 |Qué Vs 5.000 Béng An, Qué Tén, Phu Lang, Chéu Phong, Ngoc Xa.

5 | TP Béc Ninh 645 Phuong Liéu, Pai Phuc, Van Duong.

Il |Vung Nam Pudng 11.092

6 |Thuan Thanh 5.099 Dai Pong Thanh, Pinh T4, Tri Qua, An Binh, Mo Dién.

7 | Gia Binh 5 537 Sczng _Giar}g, Giarjg So:n, f?ai Larli, LE\mg Ngam, thi
tran Gia Binh, Xuén Lai, Pong Ciru, Binh Duong.

8 |Luong Tai 3.456 Quang Pht, Binh Pinh, Lam Thao, Tan Lang.

Téng 27.749

3. PHUONG PHAP NGHIEN CUU VA
QUY TRINH TiNH TOAN

3.1. Phwong phap nghién ctiru
Cac phuong phép dugc stir dung trong bai bao:

92

- Phuong phap phén tich, thong ké, ké thira c6
chon loc céc tai ligu da c6: ké thira cac tai ligu vé
quy hoach tinh Bic Ninh, vé hién trang h¢ théng
tiéu thoat nudc... cling nhu cac tai li¢u co lién
quan dén tinh hinh ngép ung trén dia ban tinh.
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- Phuong phap mé hinh: sir dung phin mém
tinh toan thuy lyc 1 chidu MIKE 11 dé mé
phong hé théng tiéu thoat nudc trén dia ban
tinh Bic Ninh nhim danh gia ning lyuc tiéu
thoat nudc cua toan hé théng va dé xuét cac
giai phap giam thiéu ngap ung. Pé dua ra
duoc cac giai phap cong trinh phu hop (cai
tao, md rong cac tuyén kénh tiéu thoat nudc
chinh, nang cdp cong trinh dau mébi...), tac
gia s& tién hanh mo phong thu dan céc
phuong an cong trinh cho dén khi dat duoc
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yéu cau dit ra 1a khu vuc nghién ctru khong
bi ngép.

- Phuong phap diéu tra, khao sat thuc dija: tién
hanh diéu tra, khao sat thuc dia dé ndm bat
té)ng thé vé hé théng tiéu thoat nudc, hién
trang cong trinh, nang lyc 1am viéc thyc té cua
cong trinh... phuc vu thiét 1dp mé hinh tinh
toan thuy lyc hé thong tiéu thoat nudc trén dia
ban tinh Béc Ninh va dé xuit cac giai phap.
3.2. Quy trinh tinh toan

Thu thép tai liéu vé khi tuong thity vin, dia hinh, dién
tich cac vung tiéu, thong so k¥ thudt cac cong trinh dau
moi tiéu thoat nude (tram bom, cong)

Thiét 1ap m6 hinh tinh toan thay lyc hé thng tiéu thoat
nudc trén dia ban tinh Bac Ninh (diéu ki¢n bién, céac
thong s6 mod hinh, mo6 phong cong trinh)

Xay dung kich ban tinh toan ngép ung trén dia ban tinh
Bic Ninh c6 xét dén anh hudng ctia Bién dbi khi hau va
qua trinh d6 thi hoa

Dé xuét cac giai phap giam thiéu ngap ung

Hinh 2: So dé quy trinh tinh todn

3.2.1. Thiét ldp mé hinh tinh todn thiy luc hé

théng tiéu thodt nwéc trén dia ban tinh Bic Ninh
- Tai liéu dia hinh: duoc sir dung dé thiét

lap so do thuy Iwc hé thong tiéu thoat nudc
trén dia ban tinh Bic Ninh dugc do dac nim
2023 [3].

Bang 2: Thong ké quy mé cac truc tiéu thoat nwéc chinh
dwoe thiét 1ap trong mang thiy lwc

TT Cac truc tiéu thoat nuwéc chinh ‘C_hleu S0 vlu’q? 0
) dai (km) mat cat

1 Song Ngii Huyén Khé 34,13 65

2 Hé thong tiéu Tao Khé (truc chinh va kénh nhanh) 46,62 74

3 Kénh tiéu Kim Doi 29,92 26

4 Kénh tiéu Trinh Xa 7,09 16

5 Kénh tiéu Van An 7,97 17

6 Kénh tiéu Bic khu cong nghiép Dai Pong - Hoan Son. 12,72 6
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TT Ciic truc tiéu thost nwée chinh Chieu | 50 lugng
i dai (km) mat cat
7 Soéng Ngu (truc chinh va cac song, kénh nhanh). 36,43 45
8 Song Bui 27,15 35
9 Truc tiéu séng Dau - Pinh Du 13,22 20
10 | Truc tiéu sdng Dau - Lang Tai 9,48 15
11 | Tryc tiéu Bong Coi - Pai Quang Binh 23,1 33
12 | Cac sbng Tuan La, Bong Khoi, Thira, Ludng. 36,95 58
13 | Cac song o, Dam, Vong, Nhi Trai, Nghi An 52,13 69
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Hinh 3: So do mang lwoi tinh todan thuy lyc hé théng tiéu thodt nuéce trén dia ban tinh Bac Ninh

- Tai li¢u tinh todn: Tai liéu mua tram Dép
Cau dugc dung dé tinh toan lugng nhap luu
khu giira theo thoi gian Q = f(t) cho cac tiéu
luu vuc tidu d6 vao cac truc tiéu chinh. Dbi
v6i ving tiéu Bic Pudng, co tong cong 67
tiéu luu vue duge phan chia chi tiét va tinh
toan. Di voi ving tiéu Nam Pudng, c6 tong
cong 70 tiéu luu vue duoc phan chia chi tiét
va tinh toan. Toan bd céc tram bom tiéu vung
Bic Pudng, ving Nam Pudng dugc khai bao
chi tiét vao trong mo hinh, véi hiéu suét dat
tir 70-85% so v&i thiét ké (theo hién trang
cbng trinh).

- Hi¢u chinh va kiém dinh mé hinh: Dé hi¢u
chinh va kiém dinh mé hinh tinh toan thay luc
hé théng tiéu thoat nudc trén dia ban tinh Béc
Ninh, tac gia da dung s6 litu muc nudc thuc
do tir don vi quan 1y van hanh tuong tmg véi 2
dot, gom: dot 1 tir ngay 22-24/05/2022 dé hiéu
chinh mo6 hinh va dot 2 tir ngay 04-06/08/2023
dé kiém dinh mé hinh tai céc vi tri: céng diéu
tiét Cau Tram (trén song Tao Khé), Pap Van 1
(kénh Kim Péi); céng Ngu (trén song Ngu);
cdng diéu tiét 3 ctra Pong Coi (trén song Dong
Cdi - Pai Quang Binh) dé hiéu chinh va kiém
dinh mo hinh.
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Bang 3: Két qua hiéu chinh, kiém dinh mé hinh thiy luc

. H¢ s6 NASH
TT Vi tri " N 2 .
)} Hiéu chinh | Kiém dinh
1 | biéu tiét Cau Tram (song Tao Khé, Bic Pudng). 0,793 0,822
2 | Pap Van 1 (kénh Kim Déi, Bic Pudng). 0,833 0,856
3 | Piéu tiét Ngu (séng Ngu, Nam Dubdng). 0,823 0,843
4 | Piéu tiét Dong Coi (song Pong Coi - Pai Quang Binh, Nam Pudng). 0,817 0,834

3.2.2. Kich bén tinh todn dé xudt gidi phdp
giam thiéu ngdp ung

Trén co sé phan tich hién trang va cac nguyén
nhan chinh giy ngip ung khu vuc nghién ctru,
cac yeu to sau dugc xem xét dé xay dung kich
tinh toan ngép ung:

- Yéu t6 mua: dai dién boi lwong mua va
cuong do mua cua tran mua. Trong nghién ctru
nay, tac gia lya chon:

+ Tran mua dién hinh dién ra vao ngay 04-
06/8/2022 dé thu phéng cac tran mua tiéu
theo céc tan suét (day 1a tran mua xay ra véi
3 ngay mua lién tiép; trong d6, luong mua
ngay 04/08/2022 kéo dai tir 05h45° dén
13h30° la 94,3mm. Pay la trdn mua co
lugng mua rat to theo phan cip cua Trung
tam Du bao KTTV qudc gia).

Hinh 4: Puong qud trinh miwa dién hinh 3 ngay max tai tram Pdp Céau

+ Tan suat tinh toan: theo quy hoach tinh Béc
Ninh yéu cau ha tang thuy loi tiéu thoat nudc
phai dam bao dap ung theo dinh hudong quy
hoach str dung dat trong giai doan va tim nhin
cia quy hoach. Chu dong tiéu, thodt nudc ra
song chinh, dam béo tiéu thoat & ving thip
tring phuc vu dan sinh, néng nghiép véi tan
sudt tir 5% dén 10%; dap ung yéu cau tiéu,
thoat cho khu d6 thi tiéu vao hé théng cong
trinh thay loi. Trong ndi dung nghién clru nay,

tac gia lya chon tan sudt mua tinh toan P=5%
dé dé xuat cac giai phap giam thiéu ngap ung
giai doan dén nam 2035.

- Yéu té co cAu sur dung dat: Co ciu sur dung
dat c6 anh huong dang ké dén luong dong
chay mat do nudc mua sinh ra. Mac d¢ anh
huong cia co cau str dung dat duoc thé hién rd
nét qua hé sé dong chay C ddi véi cac loai dat
[4]. Co cdu sir dung dat dén ndm 2035 duoc ké
thira tir cac tai liéu lién quan [1], [2].
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- Ha tang tiéu thoat nudc: Ha tang tiéu thoat
nudc dong vai tro quan trong trong viéc tiéu
thoat nudc mua, chdng ngap ung. S6 liéu vé quy
md, vi tri, hién trang cong trinh dén nam 2022
dugc thu thap tir don vi quan 1y (Cong ty TNHH
MTV KTCTTL Nam Pudng, Céng ty TNHH
MTV KTCTTL Béc Pubng) phuc vu mé phong

cong trinh trong mo hinh thay luc [5], [6].

- Yéu t6 Bién d6i khi hau (BDKH): tic gia sir
dung kich ban RCP 8.5 d¢ tinh toan muc thay
d6i lwong mua trén dia ban tinh Bic Ninh giai
doan dén nam 2035 theo kich ban bién dbi khi
hau, nudc bién dang do Bo Tai nguyén va Moi
truong cong b [7], [8].

Bang 4: Bang tong hop cic yéu té xay dung kich ban tinh toan dé xuat
giai phap giam thiéu ngap ung trén dia ban tinh Bic Ninh

Yéu to xdy dung kich ban tinh toin
Tén kich . ] o . Yéu tb bié
X ny Yéu th cochu | Yéutbhating | Youtobicn
ban Yeu to mua sir dung dit | tiéu thoat nuec | 401 Khi hau
Hng (BDKH)
. .| - Mua tan suit P=5%;
Kich ban \ R L, . ,
tinh todn d& |~ Puong qué trinh mua tuong tu Cg cau su dung - Kich ban
£ ... | trin mua tu ngay 04-06/8/2022 | dat nam 2035, A RCP 8.5.
xuat  giai | . A ‘ .. Theo hién trang , £
hé m tai tram Pap Cau; gan  vol  quy (2022) - Tinh dén
fhiéﬂ i o | - Xargay mac= 200mm; hoach phat trién thoi  diém
i B8P | Xangay mac= 280mm. d6 thi. nam 2035.
9. - Tran mua c6 xét dén BDKH.

4.KET QUA VA THAO LUAN

4.1. C4c vAn dé con ton tai ciia hé thong tiu
thoat nwée trén dia ban tinh Bic Ninh

- Nhiéu hé théng truc tiéu thoat nudc
chinh bj co hep, bdi ling, cao do6 bd kénh
khong ddng déu. Trén ca vung tiéu Bic
Pudng 14n viung tiéu Nam Dudng déu xdy
ra tinh trang nay, ning né nhét 1a cac truc

DPiém dau-tuyén

tiéu thoat nudc di qua cac khu dan cu,
dién hinh nhu:

+ Kénh tiéu Van An (ving tiéu Bic Pubng):
¢ chiéu dai khoang 9,3km, chiéu rong trung
binh 1a 15m. Mot s6 vi tri di qua khu dan cu
1ong dan bi co hep, day bi bdi ling gay can tre
dong chay. Nhiéu doan, bé rong mit cit chi
con tur 8-10 m.

Hinh 5: Viwri tuyén kénh tiéu Van An

96

TAP CHi KHOA HOC VA CONG NGHE THUY LQI SO 86 - 2024



+ Kénh tiéu Kim D6i 1: ¢6 chiéu dai khoang
17,6 km, chiéu rong trung binh 1a 20m. Truc
tiéu nay dong vai trd quan trong trong viéc
tiéu thoat nudc cho cac phuong: Vi Ninh,
Pai Phuc, Tién An, Sudi Hoa, thanh phé Bic
Ninh. Hudng tiéu chinh Ia tiéu ra kénh ti€u
Kim Déi 1, sau do tiéu ra song Cau qua tram
bom Kim Doi 1. Hién tai tuyén kénh nay van

a) Mit cit ngang song Dau tai K2+131
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1a kénh dat, nhiéu doan bi bdi lang, bé rong
mat cat chi con 15m.

Bén canh viéc cac truc ti€u thoat nudce chinh bi
co hep, bdi lang thi nhiéu tryc tiéu thoat nudc
¢6 cao d bo khong dong déu, dé xay ra hién
tugng nudc tran bd cuc by ¢ mdt s6 vi tri ¢
cao trinh thip hon so vdi toan tuyén.

b) Mat cit ngang song Cau Tu tai K1+762

Hinh 6: Cao do6 bo kénh khong dé‘ng déu xay ra cuc bg tai nhiéu vi tri trén cdc truc tiéu chinh

- Hé théng cong trinh dau mdi di va dang
xuong cap nhanh chong:

Hién nay, nhiéu tram bom tiéu dau méi c6
tudi tho cong trinh da hon 40 nam, hé thong
nhda may va thiét bi déu di xudng cap
nghiém trong, hiéu qua tiéu chi dat khoang
70% so voi thiét ké. Dién hinh nhu tram bom
Thai Hoa xay dung nam 1986 tai xa Mo Dao,

c6 quy md bom tiéu 1a 31x1.000m%/h. Tram
bom Tan Chi 1 xay dung nim 1976 dén nay
da di vao van hanh gan 40 niam, véi 66 t6
may trong d6 co 58 to6 may tiéu quy mo 1
may 1000 m%h. Cac t6 may bom ban dau
cua Viét Nam san xuét, dén nam 2000, tram
bom dugc cai tao nang cap nhung méi chi
thay dugc 22 may bom cil.

Hinh 7: Tram bom Tan Chi 1
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- Hé théng truc ti€éu ndi déng chua hoan chinh,
bj boi ling nhiéu: Tai ving tiéu Van An (khu
vuc cac thon: Phu Luu, Phu Puc, Yén Phu, xa
Trung Nghia; cac thon: Pai Chu, Ma X4, Ngo
X4, Chi Long, xa Long Chau, huyén Yén
Phong), hé thng kénh muong ndi dong chua
hoan chinh, bji bdi ling nhiéu, kha ning tai
nudc kém gia tdng nguy co ngdp ung. Tai
vung tiéu Kim P61 (khu vuc cac thon Ling
Son, Phuc Hau, Du¢ Pong, TT. Lim; cac thon
Hoai Trung, Bai Uyén, xa Lién Béo; cac thén
Son, thén Thugng, thon Poai, Ba Huyén, Ném
Son, xa Khic Niém) c6 dia hinh triing thép SO
v6i khu vue xung quanh, cong thém viéc hé
thdng kénh muong ndi dong bi co hep, bdi
ling cang 1am cho khu vuc nay thudng xuyén
bi ngap ung.

Trong pham vi cta bai béo, tac gia s€ tap trung
nghién ctru va dé xuat giai phap giam thiéu
ngap ung trén dia ban tinh Bac Ninh cho céc
truc tiéu thoat nudc chinh, gén véi cac van dé
con ton tai néu trén va tdp trung vao 2 nodi
dung, gom:

- D¢ xuét giai phap nao vét, mg rong, hoan
chinh mit cit cac truc tiéu chinh dam bao luu
luong can tiéu thoat;

- Pé xuit giai phap nang cap, cai tao cac tram
bom tiéu dau méi.

4.2. Giai phap nao vét, mé rong, hoan chinh
mit cit cac truc tidu chinh dam bao luu
lwong cén tiéu thoat

Trén co so két qua md phong ngap lut theo
kich ban da dugc xac dinh, dé c6 thé Iya chon
duoc giai phap cong trinh phu hop (cai tao, mé
rong cac tuyén kénh tiéu thoat nudc chinh,
nang cip cong trinh dau méi...) v6i trin mua
tinh toan c6 xét dén kich ban BDKH, tac gia
da tién hanh mo phong thir dan cac phuong an
cong trinh cho dén khi dat duge yéu cau dat ra
12 khu vuc nghién ciru khong bi ngap. Két qua
dé xuit duoc trinh bay tai Bang 5.

4.3. Giai phap ning cép, cii tao cic tram
bom tiéu diu mdi

Hé théng tiéu thoat nude trén dia ban tinh Béc
Ninh d3, dang va sé tiép tuc ddi mit v6i nhing
thach thirc khong hé nho vé viéc dam bao tiéu
thoat dugc lugng nudce yéu cau trong bdi canh
phat trién d6 thi dién ra nhanh chong va Bién
d6i khi hau ngay cang tré nén kho ludng.

Pé giam thiéu nguy co ngdp ung trong twong
lai, ngoai vi¢c nao vét, mé rong, hoan chinh
mit cit cac truc tiéu chinh thi can phai trién
khai déng bd viéc nang cép, cai tao cac tram
bom tiéu ddu mdi. Két qua dé xuat duoc trinh
bay tai Bang 6, Bang 7.

Bang 5: Bang tong hop két qua dé xuit giai phap nao vét, mé rong,
hoan chinh mait cat cac truc tiéu chinh diam bao luu lwgng can tiéu thoat

. - Hién trang Kich thwére cdi tao
Tén truc tieu B B N ~ X B B . X
TT ch i.nh Bday|Z day | Zbo | Dang | Héso |Bday|Z day|Z bo| Dang | HE so
(m | (m) | (m) | mitcit maim| (m) | (m) | (m) | mitcit | maim
I Ving tiéu Bic
Pudng
Tu
1 |Kénh tiéu Van An | 8210 | 12 |43+5| "M | 1 ligeagl 1 | 5 | M|
hinh thang
thang
Kénh tiéu Kim Tv Hinh
2 | .. 16+20| 0,8+2 | 4,4+5| nhién, 1 122+25] 0,5 | 45 1
boi 1 hinh thang
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N . Hién trang Kich thwoc cai tao
Tén truc tieu N N -  x . i -  z
TT ch i.nh Bday|Zday | Zbo | Dang | Héso |Bday|Z day|Zbo| Dang | HeE so
(m) | (m) | (m) | matcat /maim| (m) | (m) | (M) | métcit | maim
thang
Tuyén kénh tiéu 6 Hinh
3 [Xa& — luu vuc tiéu| 8 2 5 |Tu nhién - 12 1 5 than 1
Tén Chi g
Tuyén kénh tiéu Hinh
4 |T12 — luu vuc tiéu| 7+8 | 0,5 45 |Tunhién| - [10+12| 0,5 5 1
A . thang
Tén Chi
" Voang tiéu Nam
Dudng
Tuyén soéng Dau,
song Dau - Dinh
1.7 . A
Du, sbng Déu -
Lang Tai
. ) n Hinh
- |Tuyén song Dau 7 1,6 |4,6+5|Tu nhién - 1012 1 5 1
thang
. [Song Bau - Lang o) o6 |38y hien| - | 15 | 1 |as| T
Tai 2 thang
] So‘ng Dau - Pinh 10 1,9+2, |4,1+4, Tu nhién ] 12 1 45 Hinh 1
Du, Poan 2 5 6 thang
Truc tiéu song 0,5+1, |3,0+3, . Hinh
2 i . 8+10 Ty nhié - 12 | 05 | 4 1
Géo (Nghi An) 2 2 e thang
Truc tiéu song 2,2+3, . -0,5+- Hinh
' 20+35| -0,7 Ty nhié - -4 1
3 Neu 0+35| -0, 1 u nhién 35-40 10 3,5 thang

Ghi cht: Mot sb truc tiéu di qua khu vuc dan cu, co thé xem xét lya chon mit cat chit nhat dé
thuan lgi trong cong tac giai phong mit bang.
Biang 6: Bang tong hop két qua dé xuit giai phap nang cip
cac tram bom tiéu ving tiéu Bic Pudng

T Viing tiu Quy 1.126 may bom| Cong suit 3hief:n Cong suit bd ca:;n;ﬁ 4
hién trang trang (m%/s) sung (m3/s)
(m®/s)
TONG SO 289
LUU VUC TIEU VONG
| NGUYET 10,1 30,1 40,23
1 |TB. Vong Nguyét | 12 x 3.040 m%/h 10,13 30,10 40,23
LUU VUC TIEU P.KHE -
1 H.MAC 19,19 1,17 20,36
1 |PhuKhé 1 5 x 9.800 m*h 13,61 13,61
2 |Phu Khé 2 2 x 2.300 m*/h 1,28 1,28
3 |Huong Mac 2 5 x 2.300 m¥h 3,19 3,19
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A . o £, pen A £, 1R T(K)ng
TT Viing tiéu Quy 1.110 may bom| Cong suat 3hlc;n Cong suat bo cong suit
hién trang trang (m%/s) sung (m?3/s)
(m3/s)
4 |TB. Pa Hoi 5 x 800 m%h 1,11 1,11
LUU VUC TIEU PHAN
1l PONG 14,97 32,11 47,08
1 |TB. Phdn Pong 4 x 8000 m%/h 8,89 21,01 29,90
2 |TB. Tho btrc 5 X 3500 m¥h 4,86 7,84 12,70
3 |TB. Phu Cam 2 X 2190 m¥h 1,22 3,26 4,48
v LUU VUC TIEU VAN 66,66 35,86 102,51
AN
1 |TB. Pang Xa (tiéu voi) 34 x 3600 m*/h 34,00 2,64 36,64
2 |TB. Van An 4 x 18.000 m¥h 20,00 23,60 43,60
A LA 3x1120méh+1
3 |TB. Ngb Khé % 1000 mé/h 1,21 2,29 3,50
4 |TB. Bat Pan 3 x2.100 m¥h 1,75 1,54 3,29
5 |TB. Trung Nghia 3 x4.200 m¥h 3,50 1,00 4,50
6 |TB. Bong Tho 2 4 x 4.000 m*h 4,44 2,88 7,32
7 |TB. Pong Tho 1 3x 2100 m¥h 1,75 191 3,66
\Y/ LUU VETC TIEU X.VIEN 17,85 25,34 43,19
- HLCHAP
1 |TB. Xuén Vién 4 X 6.400 m*h 7,11 12,14 19,25
2 |TB. Hitu Chép 20 x 800 m%h 4,44 5,96 10,40
3 |TB.C6 M2 5 x 2.100 m¥h 2,92 3,85 6,77
4 |TB. Phong Khé 4 x 3.042 m¥h 3,38 3,39 6,77
Vi LI,TU VUC TIEU TRINH 33,38 62,45 95,83
XA
1 |TB. Cbng Pa 4 x2.190 m¥h 2,43 3,97 6,40
2 |TB. Pong Chd 1 x1.000 m*h 0,28 1,85 2,13
3 |TB.PhiLam1 8 x 2.800 m*/h 6,22 14,68 20,90
4 |TB.Ph0L&m 2 8 x 1.000 m*h 2,22 4,18 6,40
5 |TB. Trinh Xa 8 x 10.000 m?h 22,22 37,78 60,00
6 |TB. An Phi -
Vi L[ATU VUC TIEU KIM 37,33 92,12 129,45
1010) 1
1 |TB.Kim Déi I 7 x 12.000 m¥h 23,33 86,67 110,00
2 |TBKim Boi II 4 x 12.600 m*h 14,00 5,45 19,45
VII[LUU VUC TIEU VIET
| ITHONG 5,82 10,38 16,20
1 |TB. Viét Thong 9 x 1.760 m*h 4,40 8,00 12,40
2 |TB. Nhan Hoa 3 x1.760 m%/h 1,42 2,38 3,80
IX LUU VUC TIEU TAN 32,11 104,19 136,30
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Quy mé méy bom| Cong subthign | Cong subtbd | '8
TT Vung tiéu w N y gsu 3 gsu 3 cong suat
hién trang trang (m°/s) sung (m?/s) 5
(m3/s)
1 |TB.TanChil 58 x 1.000 m¥h 16,11 48,69 64,80
2 |TB.TanChi 2 4 X 14.400 m¥h 16,00 55,50 71,50
LUU VUC TIEU TRI
X PHUGNG 40,67 14,83 55,50
1 |TB. Tri Phuong 1 8 x 4.800 m3/h 10,67 14,83 25,50
2 |TB. Tri Phuong 2 6 x 18.000 m¥h 30,00 - 30,00
LUU VUC TIEU HAN
XI X i 44 7 49,2
QUANG 9, 39,76 9,20
1 |TB Héan Quang 5 X 6.800 m*h 9,44 39,76 49,20
XI1 LI;U VUC TIEU CHAU 8,89 26,53 35,42
CAU
1 |TB. Chau Cau 20 x 1.000 m*h 5,56 14,44 20,00
2 |TB. Long Khé 3 X 4.000 m¥h 3,33 12,09 15,42
XII|LUU VUC TIEU PHA 12,92 10,24 2316
| |LAI
1 |TB. Pha Lai 2 X 12000 m®h 6,67 3,22 9,89
2 |TB Phuc Loc 5 X 4500 m*/h 6,25 7,02 13,27
Xl [LUU VUC TIEU PHU
V |ILANG 6,72 10,27 16,99
1 |TB. Phu Lang 6 x 3.200 m*h 5,33 7,88 13,21
2 |TB An Trach 5 x 1.000 m*h 1,39 2,39 3,78
LUU VUC TIEU HIEN
XV j 38,61 99,32 137,93
LUONG ' ' '
1 |TB. Hién Luong 9 x 12.000 m¥h 30,00 77,93 107,93
2 |TB. Thai Hoa 31 x 1.000 m¥h 8,61 21,39 30,00
XV|LUU VUC TIEU QUE
| ITAN 4,44 2,86 7,30
1 |TB. Qué Tan 4 x 4.000 m*h 4,44 2,86 7,30
Bang 7: Bang tong hop két qua dé xuit giai phap nang cip
cac tram bom tiéu vang tiéu Nam Pudng
A »(t i T;’\ A
- Quy md may C.(:ng sud Cong suat ong f ong
TT Luu vuec tieu bom hién tran hién trang bé sung (m? /s) suat
AL () g (m¥s)
on N ane + Vi
| Lu’u' vue tieu Kénh Vang + Van 95 64 122,56 218,19
Thai A
1 |TB kénh vang 2 20 x 8.000 m¥h 44,44 45,56 90,00
2 |TB Nhat Trai 6 x 18.000 m¥h 30,00 20,00 50,00
3 |TB Van Thai 6 x 12.600 m*h 21,00 57,00 78,00
I1 [Lwu vuec tiéu Pai Pong Thanh 9,33 21,59 30,92
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1 |TB Pai Pong Thanh 12 x 2.800 m*/h 9,33 21,59 30,92
111 |Luu vue tiéu Song Giang 5,94 9,46 15,40
1 [TB Song Giang 6 x 2.730 m3/h 4,55 6,25 10,80
2 |TB Giang Son 5 x 1.000 m3/h 1,39 3,21 4,60
1V |[Luu vuc tiéu Ngoc Quan 5,42 16,35 21,77
1 |TB Ngoc Quan 5 x 3.900 m3/h 5,42 16,35 21,77
Y Lll’lf vuc tiéu Nghia DPao - Nghi 13,33 19.19 32,52
Khuc
1 |TB Nghia Pao 8 x 3.900 m¥h 8,67 12,65 21,32
2 |TB Nghi Khac 7 X 2.400 m*h 4,67 6,53 11,20

5. KET LUAN

Trong ndi dung nghién cau nay, tac gia da tién
hanh tinh toan trén mo hinh thay luc, kiém tra
kha ning chuyén tai nudc cua cic truc tidu
thoat nudc chinh va dé xuat cac giai phap giam
thiéu ngap tng trén dia ban tinh Bac Ninh theo
mo hinh mua tiéu thiét ké 1a mua 3 ngay tiéu 5
ngay, tan suat P=5% va chu ky lap lai 20 nam.

Két qua nghién ctru da dua ra duoc cac dé xuat
chi tiét cho mdi giai phap, cu thé:

- D6i v6i giai phap nao vét, mo rong, hoan
chinh mit cit cac truc tiéu chinh dam bao luu
lwong can tiéu thoat: da dua ra dugc thong sd
k¥ thuat chi tiét cho timg tryc tiéu thoat nudc
can nang cap, cai tao bam sat cac yéu cau nhu:
cao do day long dan can nao vét, bé rong mit
cat ngang long dan can mo rong, cao do bo

TAI LIEU THAM KHAO

can ton cao.

- Déi voi giai phap xdy dung moéi, nang cip
cong trinh dau mdi: da dua ra dugce cac yéu
cAu vé cong suit tram bom can bd sung dé
dam bao chuyén tai dugc lugng nude cin tidu
thoat trong tinh huéng xay ra mua 16n, muyc
nudc cac song ngodi dé (song Cau, song
Pubng, song Thai Binh) 1én cao, viéc tiéu tu
chay bi ngin chin, lic nay chi tiéu bang dong
Iuc 1a chinh.

Nguy co xay ra ngap ung trén dia ban
tinh Bac Ninh ngay cang gia ting, do do
cac cap chinh quyén can trién khai nhanh
chong, ddng bo cac giai phap dé giam
thiéu thap nhat cac thiét hai do ngap lng
gay ra.

[1] Vién Quy hoach d6 thi va Nong thén qudc gia - B6 Xay dung (2018). Thuyét minh tong
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