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PANH GIA HIEU QUA CAC GIAI PHAP CONG TRINH CHINH TRI

KHU VU'C HQP LUU SONG THAO - PA - LO -

HONG

TREN MO HINH TOAN VA MO HINH VAT LY

Nguyén Quang Hung

Truong Dai hoc Thuy loi

Nguyén Kién Quyét

Truong Pai hoc Cong nghé Giao thong Van tai
Nguyén Ding Glap

Phong TNTP Quéc gia vé dong luc hoc séng bién

Tém tat: Noi dung bdi bdo danh gid hiéu quad cdc gidi phdp bé tri khéng gian cong trinh tri séng
viing hop lieu Thao - Pa va Lé - Hong trén mé hinh todn va mé hinh vt Iy, két qua ngién ciru da
lira chon dwoc gidi phdp hop 1y chinh tri doan séng, phit hop véi diéu kién bién thity luc va dién
bién long dan ciing nhw phuc vy khai théc tong hop doan séng.

Summary: Content of paper is evaluation effect of solutions settlement space river trainning works of
Thao - Da and Lo - Red rivers flow combination area on physical and mathematical models. The
results of study selected reasonable solutions of river section trainning, suitted wih hydraulic boundary
condition and channel proccesing as serviced general exploitation of river section.

1. PAT VAN PE

Ving hop Iuu Thao-Da va Lo-Hong thudce dia
ban 3 tinh, thanh phd 1a Ha Noi, Phu Tho va
Vinh Phuc. Day 1a khu vyc tap trung luu lugng
cua 3 con séng 16n, 1a khu vuc hét sicc quan
trong, nhu mot d1em nut khong ché d01 voi toan
bd dong bang Bic Bo. Moi su bién d01 trong
doan nay déu s& gay anh huong 16n xudng ha du.
Long dan doan song ttr vi tri hop luu Thao-Da
den vi tri hop Iuu Lo-Hong c¢6 su bién d6i manh
vé duong lach sau, dong chinh thuong van dong
bam sat 2 bo, do do ¢ g1u:a hinh thanh céc bai
song rat lon. Cac bai gitra nay khong 6 6n dinh,
ludn bién d6i ca theo phuong ngang va phuong
doc. Sy phat trlen hinh thanh va thay doi cac bai
nay phuc thudc rat 16n vao sy van hanh hé thong
cac hd chua & thuong ngudn. Ngoai ra, do van
hanh ciia hé théng ho chira, dan dén 1ii trén cac
song 1a khac nhau (thuong 1éch pha nhau), lam
cho truc dong lyc cac song thay d6i lién tuc, dan
den dién bién bdi x6i, sat 10 tai vung hop lu'u la
rat phirc tap. Trong d6 chu yeu 1a bién hinh long
dan theo huéng ngang. Nhu viy, vn dé on dinh

Ngay nhan bai: 13/4/2021
Ngay thong qua phan bién: 25/5/2021

long dan dugc ving hop luu Thao — ba va L6 -
Hong phuc vu da muyc tiéu 1a can thiét trong giai
doan hi¢n nay, bo I€ ddy la khu vuc ¢6 tinh chat
quan trong, la diém khong ché d6i voi dong bang
Bic Bo. Noi dung bai bao trinh bay két qua danh
g1a hi¢u qua cac gidi phap cong trinh chinh tri
song ving hop luu Thao —Pa - L6 — Hong bang
nhiing phuong phap hién dai 1a m6 hinh toan va
mo hinh vat ly.

Hinh 1: Ban d6 khu viee nghién ciru

Ngay duyét dang: 15/6/2021
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2. PHUONG PHAP NGHIEN CUU

2.1. Phwong phap mé hinh toan [1], [2], [7],
[81. [9], [10]
2.1.1. Mo hinh toan thuy lyc MIKE 11HD (1D)

Mo hinh toan MIKE 11HD dugc sir dung dé mo
phong, tinh toan cac kich ban van hanh hé théng
hd chira thuong nguén Son La, Hoa Binh,
Tuyén Quang, Thac Ba theo cac Mo hinh li
khac nhau, trich xudt két qua 1am bién luu
luong, myc nudc cho mod hinh todn 2 chiéu va
md hinh vat 1y.

a) Pham vi tinh toan cua mé hinh

+ SOng Thao: T dia phan xa Ban Nguyén, huyén
Lam Thao dén dia phan phuong Bén Got, thanh
phd Viét Tri. Chiéu dai khoang 15km.

+ Song Pa: Tir thugng luu cdu Trung Ha dén
dia phan thudc xa Tan Hong, huyén Ba Vi.
Chiéu dai khoang 12km.

+ 86ng L6: Tir thuong luu cau Viét Tri dén nga
ba Thao Pa (Phuong Bén Got, TP. Viét Tri),
chiéu dai khoang 4,5km.

+ Séng Hong: Tur dia phan xa Tan Hong, huyén
Ba Vi dén dia phan x3 Chau Son. Chiéu dai
khoang 2,2km.

b) Diéu kién bién ciia mé hinh

Piéu kién bién ciia mé hinh

Bién trén da sir dung cac bién tinh toan tai cac vi
tri sau day: Tram Yén Béi trén song Thao; Tram
Ham Yén trén séng Lo; H6 Tuyén Quang trén
song Gam; Ho Son La trén song Pa; Tram Thai
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Nguyén trén song Cau; Tram Cau Son trén song
Thuong; Tram Chil trén song Luc Nam; Tram
Hung Thi trén song B6i. Con tai cac bién khac
khong co s6 liéu do dac luu luong s€ st dung mo
hinh mua - dong chay (NAM) dé tinh toan luu
luong tir s6 liéu mura.

Bién dwéi cia mo hinh 1a qua trinh myc nude theo
thoi gian Z =f(t) tai 9 cira song d6 ra bién ctia luu
vuc séng Hong — Thai Binh. Cira séng Nam
Tri¢u; Cua song Bach Déng — Cim; Cua song
Lach Tray; Cira song Van Uc; Cua song Thai
Binh; Cira séng Tra ly; Cira song Hong; Ctra sdng
Ninh Co; Cua song Day. (xem hinh 2)

¥ LT 18 THOR 30000 HORD - BOMS TIAL BN

Hinh 2: So' dé mang séng mé hinh thuy hyc 1 chiéu

¢) Hiéu chinh va kiém dinh mé hinh

Hiéu chinh va kiém dinh mé hinh véi cac tran li
nam 2000, nhét 14 tran Iii gin day nhét vao thang
7, thang 8 nam 2012. Qua trinh myc nudc higu
chinh tai mét sb tram thudc khu vuc nghién ctru.

a) Trung Ha -1996

b) Son Tay -1996

¢) Thwgng Cat - 1996

UG NUOC TRAM SON TAY = I =1 MUC NUOG TRAM THUONG CAT s et

Hinh 3: Két qua hiéu chinh mé hinh 1D
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a) Hoa Binh, nad m 20712

b) Son Tay, nam 2012
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¢) Thwong cat ndm 2012

Hinh 4: Két qua kiém dinh mé hinh 1D

2.1.2. M6 hinh thuy luc, bun cat hai chiéu MIKE
21 FM, [1], [2], [8], [9], [10]

Mo hinh MIKE 21FM duoc sir dung dé danh
gia chi tiét sy bién doi vé dudng mat nudc
theo chiéu doc, chiéu ngang, phan bb luu tbc
va danh gia hiéu qua ciia cdc phuong an bo tri
tong thé hé théng cong trinh chinh tri cho khu
vuc tir Ngi ba Thao - Pa, Lo — Hong dén Son
Tay.

M0 hinh thuy lyc Mike 21 FM dugc hi¢u chinh
v6i tran 18 ndm 1996 va kiém dinh v6i tran 1
nam 2002 va tran 1i nim 2012 két qua da dat

dugc bd thong s6 dam bao do tin cay dé nghién
cuu.

.......

Hinh 5: Pia hinh va luoi tinh MIKE 21FM

Bang 1: So sanh muwe nwéc tinh toan bang MIKE 21FM va MIKE 11

o MCT MC2 (Thao MC3 MC4
Mat cat (Trung H3) p3) (Bai C6 3) | (Lb-Hong) MES
MIKE 21 FM 17.60 17.44 16.85 16.48 16.04
MIKE 11 17.55 17.62 16.99 16.58 16.00
Chénh Ich 0.05 -0.18 20,14 20,10 0,04

2.2. Phuong phap mo hinh vétly, [1], [3], [6], [7]

Pham vi nghién ctru thi nghiém mé hinh vat ly
(MHVL): Nhanh song Thao: chiéu dai chon d€ mo
phong dai 2.560m; nhanh séng Da: chiéu dai chon
deé mo phdng dai 2.720m; nhanh song L6: chi¢u dai

chon dé mé phong dai 3.360m; chiéu dai tir hop luu
Thao - Pa chay qua ngi ba Lo - Hong dén mat cat
khong ché ctra ra dai 15.200m.

Ty l¢ mo hinh: Mo hinh long song co ty lé ngang
1: 80

A1 =1:320; ty l¢ dung An =

Hinh 6: Mdat bang md hinh vt Iy

- Kiém tra @9 chinh x4c ché tao md hinh: M6
hinh dwoc ché tao dwa trén mdt cdt chudn cé
cao dg +0.00. Sau khi ché tao xong diing mdy
thity binh, mdy toan dac kiém tra cho thdy sai
s6 cao do nam trong pham vi cho phép I+
+3%, Sai s6 mdt bang trong khodng +1cm.

- Kiém dinh dwong mue nuée: Dé dam bao didu
Kién twong ty sirc can can phai dam bao duong mat
nudc trong mo hinh phu hop véi dudng mat nudc
ngoai thuc té. Két qua xtr Iy nham long va bai séng
cho két qua duong muc nudce nhu sau:

TAP CHi KHOA HOC VA CONG NGHE THUY LQ!I SO 66 - 2021 3



| KHOAHOC

(of0] e} \[e]3]2

Béang 2: So sanh muc nwdéc tinh toan gitra MIKE 21FM va MHVL

ey MCT (Trun MC2 (Thao | MC3 (Bai C8 MIC4 (Lo —
Mat cat H3) ’ pa) Do) Ha ng) MC5
MIKE 21 FM 17.60 1744 16.85 16.48 16.04
hinh vat Iy 17.55 17.62 16.99 16.58 16.00
Chénh lach 0.05 2018 20,14 20,10 0,04

- Kiém dinh trang thai chay: Phdn tich sé liéu
do dac thi nghiém cho thdy mo hinh hoat dong
trong khu binh phwong sitc can, dam bdo diéu
kién twong tu.

- Kiém dinh phan bé vdn toc: Tir sb liéu do dac
ngoai thuc té hién truong do dé tai thuc hién
thang 10/2013 v&i cap lwong cac séng Thao
3.288 m’s, song Pa 3.470m®s, song L6
3.055m%/s, muc nuéc khdng ché cua cubi tai
tram sdng Hong 11.40 m. Céc mit cat bo tri trén
md hinh hoan toan triing khép véi cac mit cat
dé tai khao sat, do dac ngoai hién truong.

Két qua thi nghiém hiéu chinh, kiém dinh cho
thiy mo hinh duogc xay dyng thoa man cac diéu
kién, tiéu chuan tuong tu vé dia hinh, thay luc,
ché do dong chay caa md hinh sdng ngoi. Hoan
toan du do tin cay dé tién hanh cong tac thi
nghiém danh gia ché do thuy luc, hiéu qua
phuong an cong trinh chinh tri theo céac kich ban
khac nhau.[1,2].

3. KET QUA NGHIEN CUU VE BO TRi
CONG TRINH CHINH TRI

3.1. Gidi phap cong trinh chinh tri viing hop luu
song Thao — Pa — L6 — Hong, [1], [2], [5], [6]
3.1.1. Dinh hwéng chung

Day la mot khiic cong 16n dién ra nhap luu cua
4 con sdng: Thao - Pa - L - Hong, nén dong
chay rat phuec tap. Vén dé dit ra chinh trj doan
song nay la:

- Bao vé bo chéng sat 16, bao dam an toan cho
ca 2 tuyén dé chinh;

- Thoat 1i thuén loi, khong gay ra dang nudc
cao tran de;

- On dinh mot luéng lach chinh thuan lgi cho
thoat 1 va giao thong thuy, khong tao ra céc
con bii phan tan trong 10ng song.

3.1.2. Péi twong tic dpng va déi tuwong chinh tri
Péi twong chinh tri: Bac 1ong sdng mua nudc

trung; Péi twong tdc déng: Tac dong ca dong
chay va long dan.

3.1.3. Cdc tham sé thiét ké chinh tri

Tham sb thiét ké tuyén chinh tri 1ong s6ng mua
nuéc trung bao gdm: luu luong tao 10ng, muc
nude ung voi luu luong tao 1ong, chiéu rong
tuyén chinh tri va ban kinh cong 6n dinh cua
long dan.

Bé rong tuyén chinh tri theo Altunin, B=878m;
Béan kinh cong tuyén chinh tri theo Altunin,
B=3000m.

3.1.4. Mt bang tuyén chinh tri va bo tri hé
thong cong trinh chinh tri

Co s& vach tuyén: Dya vao thé séng von 6n
dinh va cac nit khong ché, két hop véi bé rong,
ban kinh cong chinh tri dé vach tuyén chinh tri.
Tuyén chinh tr1 dugc phan ra 3 doan:Poan 1:
Ng4 3 Thao — Pa; doan 2: Nga 3 Thao - Pa dén
L6 - Hong; doan 3: Ngd 3 L6 - Hong. Cac loai
hinh cong trinh cin tng dung céc tién bo KH-
CN trong két ciu, két hop m¥ quan, da muc tiéu
trong b tri khong gian. Cac phuong an 1 (PA1)
va phuong 4n 2 (PA2) dugc md phong dua trén
cao trinh va loai hinh ké bao vé theo cac hinh
thirc cong trinh khac nhau.[1,2]

4. PANH GIA HIEU QUA CUA CAC
PHUONG AN QUY HOACH CHINH TRI
4.1. Kich ban nhién ciru

4.1.1. M6 hinh MIKE 11 (1D)

Trén co qsc’y mod hinh thﬁ}f Iuc da du:qq hiéu
chinh, kiém dinh, véi hé thong kich ban gom 24
kich ban da xay dung: I cac nam 1969, 1971,
199669 (mdi nim 8 PA) [1,2].

Cac kich ban 1ii 10% c6 thé duge xem nhu 1a
kich ban 1 thudng xuyén xay ra trén hé théng
séng Hong. Véi céc kich ban 1ii da xay dung,
két qua tinh toan thé hién trong bang 3.

4 TAP CHi KHOA HOC VA CONG NGHE THUY LO!I SO 66 - 2021



| KHOAHOC

|__CONG NGHE __

Bang 3: Tong hop két qua tinh toan diéu tiét lii 10%, [1, 2]

Mwc nuéc ha lvu Lwu lvgng tai cac diém khé ng ché
TT | Tén kich ban (m) (m?3/s)
T.Quang | Ha Noi S.Thao Sba SL6 | S.Hoéng

1 | 10-69-0H 26.78 12.18 4386 14166 7660 25743
2 | 10-71-0H 27.23 12.05 7196 11885 7535 25279
3 | 10-96-0H 26.38 12.60 6322 19352 | 7678 28083
4 | 10-69-H 25.88 10.94 4285 8858 6470 19204
5 [10-71-H 26.09 10.67 7076 8794 6474 17565
6 |10-96-H 2414 11.03 6068 8884 5128 19500

4.1.2. M6 hinh MIKE 21FM (2D)

Ung v6i phuong 4n dia hinh hién trang, phuong
an cong trinh chinh tri theo PA1, PA2, [1] tién
hanh m6 phong, phén tich, danh gia voi cac mo
hinh 1d da dugc lya chon trong bao gdom:

- Truwdong hop 1 500 nam (0,2%):

+T6 hop 11 0,2% tmg v6i m hinh 1ii ndm 1969
cat 1t theo phuong an 1;

+ T6 hop 1 0,2% tmg v6i m6 hinh Ifi ndm 1971
cat It theo phuong an 6;

+ T hop 11 0,2% tmg v6i m hinh 1ii ndm 1996
cat 1t theo phuong an 8.

- Truwdomg hop li 10%:

+T6 hop 1ii 10% tng v6i mo hinh 1ii nim 1969,
1971, 1996

4.1.3. M6 hinh vét Iy (3D)

V61 muc ti€u 1a x4c dinh tinh hop ly cta cac
phuong an b tri khong gian hé théng cong trinh
chinh tri, loai hinh cong trinh chinh tri, cadc tham
s6 cong trinh chinh tri, danh gia sy bién ddi cua
ché do thuy luc, ché do dong chay va dé xuét
giai phap hop 1y dé chinh tri doan séng nghién
clru.

Bing 4: Luu hrong va muc nuée trich xuit tir mé hinh toan
phuc vu thi nghiém MHVL, [1,2]

Ctra vao song | Cira vao séng | Cira vao song Clra cudi
Pa Thao L6 (s. H6nQ)
1T Tén PA Ghi cha
H H H
Q(m*/s) Q(m*/s) Q(m?/s) Q(m?/s)
(cm) (cm) (cm) (cm)
Céc phuwong an la thiet k& 500 nam
PA trung
1 500-69-PA5 15286 | 1886 | 8162 | 1854 | 8420 | 1723 | 31266 | 1707 binh
n
PA trung
2 500-71-PA4 10656 | 1857 | 12031 | 1827 | 10018 | 1707 | 30536 | 1695 binh
n
3 500-96-PA1 18471 | 1920 | 5366 | 1858 | 7976 | 1734 | 31682 | 1723 PA cao
PA trung
4 500-96-PA6 13948 | 1811 | 5310 | 1769 | 7901 | 1652 | 26981 | 1640 binh
in
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5 500-96-PA8 10656 | 1727 | 5401 | 1702 | 7920 | 1594 | 23697 | 1580 PA thap
Cac phuwong an la thwc nam 1996
1996-PA1 13665 | 1759 | 3833 | 1702 | 5520 | 1575 | 22817 | 1561 PA cao
7 1996-PA6 9012 | 1627 | 3752 | 1598 | 5545 | 1481 | 18056 | 1465 PA thap
Céc phwong an li thiét ké 10%, c6 sy tham gia diéu tiét cia 4 hé thweng nguén
Ld 10% co
8 1969-10%-H 8854 | 1638 | 4293 | 1613 | 6472 | 1505 | 19200 | 1489 s 69
0/
Ld 10% co
9 1971-10%-H 8793 | 1622 | 3918 | 1594 | 4951 | 1470 | 17560 | 1455 s 71
O/
Ld 10% co
10 | 1996-10%-H 8880 | 1665 | 6068 | 1655 | 4695 | 1510 | 19490 | 1496 Ry
0,
Cac phuwong an la thiét k& 10%, khdng c6 sw tham gia diéu tiét cia 4 hé thweng nguén
Ld 10%
11 | 1969-10%-0H 14172 | 1792 | 4376 | 1741 | 7647 | 1627 | 25734 | 1614 X .
khéng he, 69
Ld 10%
12 | 1971-10%-0H 11893 | 1768 | 7184 | 1745 | 7102 | 1616 | 25267 | 1603 X .
khéng he, 71
Ld 10%
13 | 1996-10%-0H 15814 | 1845 | 5266 | 1791 | 7546 | 1669 | 28076 | 1657 R .
khéng ho, 96

4.2. M6 phéng mé hinh 2 chiéu (MIKE 21FM)
4.2.1. Nghién ciru anh hwong dén bién doi myc nudc
a) Truong hop cong trinh phuwong dn 1

Hinh 7: Myc nuéc img véi lii 10%
CT PAL
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Hinh 9: Cao trinh muc nuwoc vng voi li Hinh 10: Cao trinh muc nuroc doc khu hop luu
10% cong trinh PA2 ung voi truong hop lii 500 nam cong trinh PA2

4.2.2. Nghién citu dnh hwéng ciia cdc gidgi truong phan bd luu toe ing véi truong hop cong
phdp dén phan bé lwu toc va lwu hwong trinh phuong 4n 1

a) Nghién ctru, phén tich vén tc trung binh va

Hinh 11: Truong phdn bé luu toc dong chdy xung quanh vi tri cdc cong trinh chinh tri

b) Nghién citu, phdn tich vin toc trung binh va trwong phéan bé luu toc vmg véi triong hop cong trinh
phuong an 2

Hinh 12: Luwu huwdng va trweong phdn bé lieu toc vmg véi cong trinh phirong dn 2

4.2.3. Nghién ctvu dnh hwéng ciia cdc phwong  song. Két qua nghién ciru bién hinh 1ong dan
dn chinh tri den bién hinh long song theo cac kich ban tinh toan cho tirng doan dugc

Trong muc nay chi nghién ctru d&nh hudng cua the hi¢n trong cac hinh dudi day.

cong trinh chinh tri PA2 dén dién bién long

TAP CHi KHOA HOC VA CONG NGHE THUY LQ!I SO 66 - 2021 7
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Hinh 13: Két qua bién hinh long séng iing voi lii 10% mé hinh lii 1996

Nhan xét: Nhin vao két qua dién bién 1ong dan
ta thdy cac cong trinh chinh tri da c6 tac dung
dang ké, dat dugc muc dich chinh tri, gay boi
phia sau cac cong trinh mo han, tao ra dong chu
lru bam sat vai bién chinh tri.

4.2.4. Nhan xét chung

Két qua tinh toan bang mé hinh MIKE 21FM
mot 1an nita khang dinh hé théng dé diéu hién
trang trong khu vyc nghién ctru va tinh Phu Tho
hoan toan c6 kha nang dam bao an toan vé muyc
nuée doi véi cac tran 1ii ¢6 tan suat P=0,2% va
dang lii cac nam 1969, 1971, 1996.

Mo phong dién bién long dan cho cac phudng
an tinh toan cho thiy: Hé théng cong trinh chinh
tri theo PA2 da phat huy duoc tac dung rat 16n,
dat duoc muyc dich, yéu cau chinh tri 1a: duy tri
duoc thé song on dinh, ddm bao an toan dé diéu,
tao boi phia sau cong trinh chinh tri, phong
chéng sat 10, On dinh luéng lach va tao duong
chu Iuu tron thuan, bam sat bién chinh tri cho
giao thong thuy.

Kién nghi st dung PA2 d¢ tién hanh thi nghiém
md hinh vat ly nham muc dich hiéu chinh cac
diém chua hoan chinh dé lya chon duoc phuong
an hop 1y, kha thi nhat kién nghi céc cap co
thAm quyén cho nghién ctru thiét ké cac bude
tiép theo, voi myc tiéu dua két qua nghién ciru
ra ngoai thuc

4.3. Mo phéng mo hinh vat ly (3D)

4.3.1. Bién doi mwc nwéc

Sy bién d6i muc nudc trong cac trudng hop thi

nghiém khi c¢6 cong trinh va khong cé cong
trinh hau nhu khong dang ké. Cong trinh chinh
tri duoc thiét ké cho luu luong tao 10ng. Vi vy,
qué trinh thi nghiém véi cac phuong an li déu
khong thé hién duoc tac dong cia cac cong trinh
chinh tri d6i véi sy thay doi ché d6 thuy van
trong khu vuc nghién ctru.

4.3.2. Bién doi lwu toc dong chdy

Két qua do luu tc dong chay dugc thé hién trén
mit bang phan b luu téc trung binh thiy tryc
giita cac truong hop thi nghiém. Tl binh d6 luu
tdc, ta co nhan xét:

O truong hop thi nghiém phirong dn cao lii 500
nam (0,2%) nam 1996:

DPuong muc nude dang cao, do dbc muc nudc
doc song trén nhanh song Thao 1a 0,77.10™.
Trong khi do, do dbc muc nuée doc song trén
nhanh séng Pa 13 0,95.10"*, van téc dong chay
O trén song Da rat 16m, 1én t6i 3,3m/s & thuy truc
3 trén mit cat SD4 va van téc dong chay trén
song Thao 16n nhit vao 2,5m/s ¢ thuy truc s6 2
trén mat cat ST2.

O trude bai Co Do, luu tdc dong chay dat cao nhét
vao khoang 3,2m/s. Tuy nhién, van tbc nhanh
chéng giam khi di vao khu vire mo rong bai C6
P6. Van tdc 10n nhét vao khoang 2,5m/s.

Sau bdi C6 D, luu toc dong chay ting dan, tai
mat cat SHS, thuy truc 3, Iuu toc dat 3m/s. Trén
nhanh song Lo, luu toc binh quan dat 3m/s.

Vi truong hop thi nghiém phuong 4n cao 1
500 nim, duong muc nudc gin twong t
phuong an li thye nam 1996 (phuong an cao).
Luu téc binh quan ¢ hai trudng hop nay gan
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trong duong nhau, biéu dd phan bé luu tdc va
cac hién tugng thuy luc cling tuong tu:

Trén nhanh song Thao, luu tdc cuc dai dat
khoang 1,9m/s. Trén nhanh séng Pa la 1,9m/s

Tai mit cét trude bai Co Po. Luu tde dat cuc dai
vao khoang 3m/s & thuy truc 3 trén mt cit SD7.
Van tdc giam dan ¢ cac mat cat SH1, SH2, SH3.
Van tdc dat cuc dai vao khoang 2,4m/s.

O truong hop thi nghiém phwong dn thap li
nam 1996:

Puong muc nude ha thip. Van tc dat cuc dai
O trén nhanh song Thao vao khoang 1,2m/s.
Trén nhanh séng Pa, van toc 1,5m/s.

Tai mit cét trude bii Co Do, van tde cuc dai dat
3m/s & nhanh song Pa, sau do gidm dan xuong
1,3m/s tai mat cat SH3, thuy tryc 3.

4.3.3. Nhdn xét chung

Hé thong céng trinh tai xd Hong Pa huyén Tam
Nong va xda Phong Van huyén Ba Vi bo tri:

Hé thong ke 6p bo HD1, HD2 nham 6n dinh bai
cho khu vuc xa Hong Pa. Qua thi nghiém trén
mo hinh vat 1y, nhan thdy dong chu luu phia
song Thao 4p sat bo, van tdc 1on gy ra nguy co
X6i 1¢ cao. Bén canh d6, dién bién hang nam cua
bai bdi nay ciing bién dong lién tuc, gy mat 6n
dinh.

Dé 6n dinh duoc su phan b6 luu lugng trén khu
vuc ving nhap luu, nhém nghién ctru bo tri mot
cong trinh huéng dong HD3 nam trén khu vyc
x3 Hong Pa nhim 6n dinh dong chay cho 2
nhénh séng, tao nén sy phan b dong chay déu
trén vung hop luu.

Két quéa thi nghiém mo hinh vat 1y cho thay,
trude khi ¢6 cong trinh huéng dong HD3, dong
chay khu vuc hop luu nay phu thude vao luu
luong dau vao 2 nhanh song. Tuy nhién dong
chay ludn c6 xu huéng léch vé phia séng Da,
giy x0i sdu va x6i 16 dén khu vyc xa Phong Van
huyén Ba Vi, Iuu tc phan b trén song thao bé,
trén song Da 16n hon rat nhiéu.

Sau khi dua cong trinh huéng dong HD3 vao hé
thdng, thi nghiém trén mo hinh vat 1y cho thay
su phan b6 luu luong, van tdc trai déu trén vung
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hop lwu. Luu tdc bén phia song Pa giam xudng,
phia song Thao tang 1én thé hién 15 rét hiéu qua
cua cong trinh. Tuy nhién, trong trudng hop thi
nghiém long x6i, do luu téc phia song Thao
tang lam cho nhanh song Thao bi x6i sau & khu
vuc ke HD3 va gay x0i 16 cho bai gitra khu vuc
hop luu.

Cum mo han khu vuc xa Phong Van huyén Ba
Vi s& gitip giam nguy co x6i 1¢, gy bodi cho khu
vue bo hitu song Pa. Két qua trén mo hinh vat
1y ta thdy sau khi bd tri hé thong cong trinh mé
han tai khu vuc ndy, van tbc dau cac mo han
tang 1én dang ké, tuy nhién, khu vuc chan mo
han ¢ van toc giam han. O trong két qua thi
nghiém mo hinh long dong, khu vuc nay da gay
boi phia chan mo han, dau mo han van bi x6i &
nhe.

Hé thong céng trinh khu vuee bdi Cé Dé:

Khu vyc bai Co D6 trong nhitng nim gan day
thudng xuyén xay ra nhitng su cd sat 15. Dién
hinh 1a sat 16 trong thang 5/2014 tai bai Vu Chu
va Vién Chéu gy anh huong nghiém trong dén
dé diéu va cudc song ctia nguoi dan.

Hé thong cong trinh chinh tri khu vuc bai C6 D6
nham huéng dong chay sang lach trai bai, tao boi
cho khu vyc bo hitu song Hong, 6n dinh cho khu
vue xa C6 D6, Vu Chu va Vién Chau.

Hé théng ké mdm ca va ké 6p bo cho bai C6 Do
nhdm tao sy 6n dinh cho bai, tranh su dich
chuyén, 6n dinh giao thong thuy.

Qua két qua thi nghiém trén mo hinh vat 1y, hé
thong cong trinh da phat huy dugc sy 6n dinh
cho khu vuc bo hiru song Hong va bai Co Do.

Hé thong cong trinh khu viee thanh phé Viét Tri,
tinh Phu Tho:

Toan bd bd ta ap sat khu vyc thanh phé Viét Tri
dugc bd tri hé théng cong trinh dao chiéu hoan
lwu nham hudng dong chay mit (giy x6i 10)
theo phuong chinh tri va dong chay day (gay
bdi) chay xuyén qua cong trinh, mang lai su 6n
dinh bo cho khu vyc thanh phd.

Hé thong cong trinh trén song Lo:

Dong chay bén song Lo co ban kinh cong kha
bé, gay anh huong x61 1& dén bo hiru song Lo.

TAP CHi KHOA HOC VA CONG NGHE THUY LQ!I SO 66 - 2021 9



| KHOAHOC CONG NGHE
Tai day da bo tri hé théng cong trinh mé han
nham giam thiéu sy tac dong dong chay chiu tac
dong cua luc coriolis to1 bo hitu song, gy nguy
co sat 16.

Qua bién d6i nhidu nam, bai bdi khu vuc
phuong Bén Got di vao én dinh, da st dung hé
théng k& dp bo nham ¢b dinh sy dich chuyén
bai, on dinh dong chay giira 2 nhanh song.

Két qua thi nghiém trén mé hinh vat 1y cho thiy
dong chay bén bo hiru song L6 da on dinh,
khong con xuat hién dong chay cudn.

Thi nghiém mo hinh vat 1y da thé hién duoc day
du cac yéu tb thuy dong luc hoc ctia dong chay
trén khu vuc nghién ctru, dong thoi thé hién
dugc nhing hién twong thuy luc, dién bién long
dan phu hop véi thuc té.

5. KET LUAN

Phan tich, d4nh gia ché d¢ thay van, thuy luc &
khu vuc hop luu cac song Thao, Ba, Lo 1a véan dé
can thiét hién nay, nhat 13 lién quan dén van dé
danh gia dién bién x6i 16, boi tu long song dé
phong chdng sat 10, 6n dinh dé diéu va 6n dinh
ludng lach phuc vu giao thong thity. Tir d6 1am co
s& cho viéc dé xuat cac giai phap chinh tri dé giam
thiéu céc tc dong bat loi. Qua phén tich va nghién
ctru ché do thity vin thay luc khu vie nay da dua
ra cac két luan nhu sau:

Mo hinh thuy luc 1 chiéu (1D) d& duoc hiéu chinh
va kiém dinh dat do tin cay, két qua trsch Xudt tir
m6 hinh mét chiéu lam diéu kién bién cho md
hinh toan (2D) va mo hinh vat 1y (3D).

Tinh toan cac kich ban van hanh hé théng hd
chira chdng 1ii dam bao an toan cong trinh va ha
Ivu, cac kich ban tinh toan gf”)m: 24 kich ban 1a

TAI LIEU THAM KHAO

[1]

500 ¢ céac dang 1 1969, 1971 va 1996; 02 kich
ban 10 thuc ndm 1996; 06 kich ban 1t 10% cac
dang 1969, 1971, 1996 véi 02 truong hop tinh
toan 13 c6 ho diéu tiét va khong co hd diéu tiét.
Két qua tinh toan bang mo hinh MIKE 21FM
mdt lan nita khiang dinh hé thdng dé diéu hién
trang trong khu vuc nghién ctru va tinh Pha Tho
hoan toan c6 kha ning dam bao an toan vé muc
nude dbi voi cac tran 1 ¢ tan sudt P=0,2% va
dang Iii cac nam 1969, 1971, 1996.

Mo phong dién bién long dan cho cac phudng
an tinh toan cho thiy: Hé thong cong trinh chinh
tri theo PA2 da phat huy dugc tac dung rat 16n,
dat dugc muc dich, yéu cAu chinh tri 1a: duy tri
duoc thé song 6n dinh, ddm bao an toan dé diéu,
tao boi phia sau cong trinh chinh tri, phong
chdng sat 10, 6n dinh ludng lach va tao dudng
chu luu tron thuan, thuan loi cho thoat 14 va
giao thong van tai thuy.

Sy bién d6i myc nudc trong cac truong hop thi
nghiém khi c6 cong trinh va khéng c6 cbng trinh
hau nhu khong dang ké. Cong trinh chinh tri dugc
thiét ké véi bac long song miia nude trung (dinh
cong trinh (ngang véi muc nuéc & cap luu luong
tao long). Vi vay, qud trinh thi nghiém véi cac
phuong an 1ii déu khong thé hién duoc tac dong
cta cac cdng trinh chinh tri di véi su thay doi ché
do thuy van trong khu vuc nghién ctu.

Qua két qua tinh toan, phan tich danh gia bang
mé hinh MIKE 21FM di kién nghi lya chon
PA2 @ tién hanh thi nghiém MHVL. Két qua
thi nghiém MHVL danh gi4 sy bién d6i ctia ché
do thuy van, thay lyc va hi¢u qua cia phuong
an b tri cong trinh chinh tri da lga chon duogc
phuong an hop 1y nhét 1a PA2.
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cap, lii cuc 16n, 1i do v& dap trén hé thdng song Hong-song Thai Binh. Bao céo két qua thuc
hién dé tai KC.08.13/16-20, Ha Noi, 2020.
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