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XAY DUNG CONG THU'C TINH LUQNG VAN CHUYEN BUIN CAT
SONG HONG VA QUAN HE HINH THAI LONG SONG
GIAI DPOAN 2009-2012
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Phong Thi nghiém trong diém quéc gia vé Pong lyc hoc Séng bién

Tom tat: Bai bdo trinh bay két qua xdy dwng cong thire tinh tong heong vdn chuyén bin cdt song
Hong theo dang cong thir cia Engelund va Hansen, theo sé liéu tir nam 2009 dén 2012. Tir
cong thuc da ldp xac dinh lai quan hé hinh thai long dan trong thoi ky nay.

Summary: This paper presents results of settingof calculation formula of the total volume of
sedim ent transport in the form of the Engelund and Hansen's formula in Red River, based on
data from 2009 to 2012.From this formula has redefined bed river morphology relationships in

this period.

I. PAT VAN PE

Bun cat trong dong chay dong vai tro quan
trong trong viéc hinh thanh hinh thai long
song Vi vdy biét duoc quy ludt van chuyén
bun cat trong dong chay s€ gitp du bao dugc
dién bién long dan trong tuong lai.

Do dac bin cat trong thuc té rat kho khin va
tén kém dic biét i bin cat ddy, O liéu bin cat
do dc & mot O doan song con thiéu nén phai
tinh toan bd sng hoic kéo dai sb liéu Tuy
nhién, viéc tinh toan bun cat theo bét ky cong
thic c6 sin ndo, cu thé 13 cong thuc cia
Engelund-Hansenla cong thtc thong dung, da
duoc sir dung nhiéu trén thé gidi va ¢ Viét Nam
ciing co sai sb kha 16n. P& nang cao do chinh
xé4c trong tinh toan, trudc khi sir dung can xéac
dinh cac hé sb va sé mii trong cong thic nay
cho phu hop voi cac s6 liéu thuc do trén song
Hong giai doan (2009-2012) tai cic tram thiy
van Son Tay, Ha Noi va Thuong Cat.

Cong thirc tinh toan van chuyén bin cit xac
dinh dugc £ lam co s& & xay dung cac quan
hé hinh théi 6n dinh cia doan song trong giai
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doan gin day.

II. CO SO LY LUAN

2.1. Khai niém vin chuyén bun cat

Vin chuyén ciia bun cat 13 vin dé quan trong
trong dién bién long din. M6 hinh toan, mo
hinh vat 1y mé phong hién tugng dién bién
long song va anh hudng cua cac gid phap md
rong hay thu hep long din vé tuyén chinh tri
phai dra trén co so tinh toan hoic cin bang
bin cat. Van chuyén cua bun cat bao gdm bun
cat ddy (s,) va bin cét lo ling (s). Tong luong
van chuyén bin cit qua doan song bang s= s,
+ §,, trong d6 timg thanh phan phai dua vao sd
liéu do dac hodc tinh toan.

a) Van chuyén bun cat day:

Luong van chuyén bin cat day c6 thé dua vé
mat trongcéc dang sau:

- Dang ¢ lién quan &n ung sudt tiép day
song: s,=Af(Ty To) (2-1)

- Dang c6 lién quan dén van tdc dong chay:
sp=Af(Uo- Uer) (2-2)
Trong d6 cac dai lugng c6 chi s6 ¢ va cr tuong
tmg v6i didu kién bit du khoi dong coa bin
cat va A 1a h¢ sb.

Pién hinh theo dang (2-1) 14 cac cong thirc cla
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Shields (1936), Meyer-Peter va Muller (1948)

Dang tinh theo véan toc dong chay (2-2) cd cac
cong thirc cia Velikanép M.A., Lévi LI1...
Trong nhimg cdng thirc tinh van chuyén hin
cat day, cong thirc cua Meyer - Peter va Muller
13 cdng thuc ndi tiéng nhat [2], & dugc sir
dung rong rii trén thé gsi.

b) Van chuyén bun cat tong

Cac cong thirc tinh tong van chuyén bin cat cia
Rottner, Meyer - Peter va Muller, Engelund va
Hansen, Van Rijn, Ackers va White [3]... chu
yéu cé dang quan hé giiia hai thongsd ¥ va 0 co
thé viét mot cach tong quat:

¥=£(0) (2-3)

S
Trong do: W= —tS
gAD;,
chuyén bin cat (khong thirngiyén);
hx1

Thong sd van
(24)

0 = Thong s6 dong tiép (khong thu

50
nguyén).

s, (m’/s/m) 1a tonglugng van chuyén bin cat;

(2-5)

A 1a ty trong tuong ddi (p.p)/p bing 1,65;

p, khdilwong don vi cta vat liéu long (kgm3);
p khéi hrong don vi cia nude (kgm);

C 1ahésd Chezy (m'?s);

Ds, 12 duong kinh trungbinh vat li¢u long song
114 d6 ddc dong chay.

h: d6 sdu trung binh mat cit.

Mot trong nhiing cong thic don gian va
thuong duoc 4p dung nhiéu nhét 1a cdng thirc
Engelund va Hansen (1967). Cong thuc nay
dugc xay dung dua trén co sé 1y thuyét va
thuc nghiém tinh toan téng lrong van chuyén
bun cat (bin cat dy va bun céat lo lung) cua
long song.

2.2. Hinh th4i long séng va m i lién hé voi

van chuyén bin cat

Hinh thai Iong song 1a sin pham cla qué trinh
tuong tac gitta dong nudc va long dan, biéu
hién clia sy tuong tic d6 la su chuyén dng
cia bin cit. Vi vdy, c6 thé biéu dién cac yéu
td chinh anh hudng dén dién bién long dan
bang mot quan hé ham sb sau day:

X=1Q, G D),
trong do:

(2-6)

X - yéu t6 hinh thai coa long dan;

Q - yéu t6 dng nudc &n va qua trinh bién
thién cua no;

G - yéu t6 chuyén dng bin cit va qu trinh
bién thién cia no;

D - diéu kién vé long dan.

Trong mdi quan hé tuong tac gita dong nudc
va long din, néi chung dong nudc thuong
chiém vi tri cha dong, tich cuc. Bun cat 1a yéu
t6 lién hé giita dong nuéc va long din, khi
chuyén dong n6 la mot thanh phan cta dong
chay, khi bdi ling thi n6 1a mot thanh phén cua
long din. Nhung & trang thai dong, van coi
yéutd bun cat la mdt yéutd ddng luc hoc.

Ching ta s& xem xét cac yéu t6 dong nudc va
bin cét cia song Hong va mbi lien quan dén
hinh thai song, thé hién bing kich thudc on
dinh tuong di cia long dan. Vin & nay phu
thudc vao quy ludt van dngtu nhién clia mot
con song. Sau thoi ky 1ong sdng bién déi manh
cac quan hé bun ci va hinh thai song ciing
thay doi, nén can phai tinh toan diéu chinh lai
cho phu hop.

3. XAY DUNG CONG THUC TINH
TONG LUQNG VAN CHUYEN BUN CAT
SONG HO NG GIAI PO AN 2009 - 2012

Dé biét van chuyén bin cit tong trong song thi
ngroi ta phai do bin cat ddy va bin cét lo ling.
Bin cét lo limg ¢6 thé xac dinh chinh xac hon
nhiéu bun cat day, vi co6 cac $ liéu thuc do.
Néng do trung binh d6 sau (c), cta vat ligu, trén
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do sau (h) dugc coi nhu van chuyén vé ha luu
véitde dd dngchay trungbinh (u):
S ~ < uh

Ps

Trong do:

(3-1)

s, = van chuyén bin cit lo limg trén mot don
vi bé rong (m3/m/s);

¢ = ndng dd hin cit lo ling (kgm’) 14 & liéu
thuc do;

p=khdi lwong riéng cta bin cit (kg/m’).

Gia tri s duge ghi ¢ ¢t (5) bang 2.1.

Néu véan chuyén bin cét dy (s,) diroc tinh theo
cong thirc ctia Meyer - Peter va Muller (3-5) sau
d6 odng véi bin cat lo limg () ta o thé xac
dinh duoe tong lugng bin cat (s=s, +s,).Do do
¢6 thé tinh dugc thongsd W theo (3-2).

Bang 1Cong thiic tinh tong bin cét cla
Englund & Hansen 4 ding cho song Hong
c6 dang:

2
_ St _ aieﬂ (3_2)
gADio g
B
C*( hi
Voi: s, = gAD503 —[ j (3-3)
g | AD;,

Trong d: o va B 13 hé sb va sé mi xac dinh
theo s6 liéu thuc do thoi ky 2009-2012.

2
Gid trig S (3-2) duocdit 14 A nén cdng thic
g
(3-2) viét thanh:

v =A6" (3-4)

Tu tai licu duong kinh hat Dy,, d§ sau trung
binh méat céd h, d§ doc i... xac dinh dirgc thong
sO dong ti€p O theo (2-5), két qua tinh toan oot
(8) Bang 2.1.

Théng s6 van chuyén bin cat thuc do ¥ dugc

xac dinh theo (3-2). Trong do6 St 1a tong luong
van chuyén bin cat trong song bing tong clia
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bun c&t lo lung $ cong bun cat day Sb. Trong
doan song nghién ciu o& O héu bin cat lo
limg $. Bin cat day khong co 5 liéu nén phai
tinh toan theo oong thic (3-5) cia Mayer—
Peter va Muller [2]:

15
il =8{u{ hi }—0.047} (3-5)
gADso3 ADs,

[l 6o
”_{c%}

VéC9021810g{12h} (m'%s)  (3-7)
D90

Trongdo:

s,: Luong van chuyén bin cat day trén mot
don vi bé rong (m*/s/m);

C: Hé sdChezy (ml/z/s);
Cy : Hé s6 Chezy tinh theo Cong thirc (3-7);
Dy, Dy tra trén duong cép phéihat cat.

Sau khi xac dinh dugc lugng bin cat day Sb
(3-5), cong voi bin cat lo ling Ss (3-1), xac
dinh lugng bin cét tong cdng St thay vao (3-2)
xéc dinh dugc W.Ké qua tinh toan ghi trong
cot (9) Bang 2.1.

Xdy dmg quan hé tuong quan gita thong sd
vén chuyén bin cat ¥ va thong sé dong tiép 0
tir két qua tinh toan & cot (8) va (9) dugc quan
hé tuong quan nhu hinh 2.1. Trén Hinh 2.1,
nhin thiy v va 0 o q.lan hé chat che, tép
trung, hé sd twong quan R’ = 0,929 d&m bao
do tin cay. Tu doé xac dinh dugce:

¥ =296,4.0 (3-8)

So sanh v6i (3-4) xac dinh dwoc hé sb p=1,22
va A=296 4

1,2

2

Thay vao (3-3) co: A= ac_:

296,4;
g
Ag
Hé sb o duoc x4c dinh: , _%i _ ~C® = 0,906;

n n
Thay hé s5 o va sb mii B vao (3-3) ta c6 cdng
thic tinh tong luong bin cat sdng Hong giai
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doan tir2009 dén 2012 nhu (3-9):

c? hi 1,22
s, = 0,906 \[gAD,," ?(ﬁ]
50

Bing 2.1. Két qua tinh thong s6 dong tiép 0, thong sé bun cat thwedo W(Béng trich)

(3-9)

Nam - Tram | & \&P 3 Sb St Thong s6 | Thong sb

T TV 2| & [ SO s m) MPM) | /s/m) e do) dong 640 | bun cat ¥
(1) Q) 3 | @ (5) 6) () @®) )
1] 2000rc [ 21] 5 | 0.00232 0.00018 0.00250 279.81 116
2| 2009TC | 17] 6 | 0.00263 0.00022 0.00286 320.18 1.34
3] 2000TC |11 ] 8 | 0.00276 0.00024 0.00301 337.15 1.41
4| 2010TC | 24| 8 | 0.00259 0.00016 0.00275 308.11 1.10
51 2010TC | 27| 8 | 0.00505 0.00025 0.00530 593.94 1.44
6| 2010rCc | 28| 8 | 0.00370 0.00024 0.00394 441.98 1.41
7] 2011TC | 18| 5 | 0.00474 0.00020 0.00493 553.04 1.24
8| 2011TC | 19| 5 | 0.00265 0.00024 0.00289 323.64 1.39
9| 2011rc [ 1 [ 8 | 0.00202 0.00014 0.00216 242.35 1.01
10] 2o11re [ 2] 8 | 0.00208 0.00015 0.00223 249.52 1.05
11| 2012T7C |11 ] 7 | 0.00287 0.00016 0.00303 340.06 1.10
12| 20121C [ 17] 7 | 0.00172 0.00010 0.00181 203.37 0.81
13] 202TC | 4 | 8 | 0.00657 0.00031 0.00688 604.23 1.67
14] 20r21c [ 15 8 [ 0.00433 0.00026 0.00459 403.64 1.50
15| 2012TC | 18| 8 | 0.00399 0.00026 0.00425 373.67 1.51
16| 2009HN | 8 | 6 | 0.00303 0.00015 0.00318 279.51 1.06
7] 2009HN | 31| 7 | 0.00432 0.00022 0.00454 398.83 135
18| 2009HN | 10| 8 | 0.00277 0.00012 0.00288 253.30 0.91
19] 20108N | 28| 1 | 0.00173 0.00006 0.00178 136.86 0.61
200 20108N [ 20] 5 | 0.00184 0.00006 0.00190 167.37 0.62
21 2010HN | 7 | 6 | 0.00149 0.00005 0.00154 135.16 0.56
2] 20108N [ 20] 7 | 0.00215 0.00008 0.00222 195.36 0.72
23] o0108N [ 21 7 [ 0.00286 0.00012 0.00298 261.44 0.92
24] 20108N [ 23] 7 | 0.00344 0.00018 0.00362 318.26 119
128 2012ST | 31| 7 | 0.01569 0.00117 0.01636 1431.62 3.90
129 2012ST | 1 | 8 | 0.01634 0.00104 0.01738 1527.34 3.61
1300 2012ST | 2 | 8 | 0.01527 0.00089 0.01616 1420.10 327
131 2012ST | 3 | 8 | 0.01387 0.00083 0.01469 1291.22 311
1320 2012ST | 4 | 8 | 0.01188 0.00064 0.01251 1099.60 | 263
133 2012ST | 5 | 8 | 0.01043 0.00071 0.01114 979.38 283
134 2012ST | 19] 8 | 0.01399 0.00106 0.01505 1322.76 3.67
135 20128T | 24| 8 [ 0.00966 0.00072 0.01038 912.39 2.85
136 2012ST | 26 | 8 | 0.00776 0.00052 0.00827 727.01 230
137 2012ST | 27| 8 | 0.00680 0.00046 0.00726 638.04 213
138 2012ST | 30 | 8 | 0.00563 0.00037 0.00600 527.51 1.87
139 2012ST | 26 | 9 | 0.00607 0.00045 0.00651 572.47 210
1400 2012ST | 28| 9 | 0.00706 0.00042 0.00748 657.52 2.02
141 2012ST | 29| 9 | 0.00686 0.00050 0.00737 647 47 227
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Ghi cht

Cot 5: s, (m3/s/m) 1a rong van chuyén bin cat
lo limg chuyén doi tir nong & bin cat lo limg
thyc do (kgm”);

Cot 6: s, (m’/9m) luong bin cat day tinh toan
theo cong thuc (3-5);

Cot 7: s, (m3/s/m) tong lwong bun cat bing
téngc@t 5+cot 6;

Cot 8 & 9: la thong s6 dong tiép 6tinh theo
cong thiuc (2-5) va thong sd bin cat Wtheo
cong thic (2-4). Cic 0 liéu & tinh 6 va ¥ la
cac sd lidu thuc do tai cac tram thuy van Son
Tay, Ha Noi va Thuong Cat, do khuon khd cia
bang nén khong trinh by,

180000
1600.00
P &
1400,00 *
et * B
F 120000
= .
2 1000.00 -
2 T
=
B 800.00 z
u§n . t*t
= - ®
£ 600,00 - '..':' 3
L ]
400,00 /__,e:
- _
200,00 7 ye 2064
R
.00
0.00 1.00 2.00 3.00 4.00
Thong s6 dong tiép
| ®TVThuong Cat = TVHA NG TV Son Tay |

Hinh 2.1. Quan hé gitin ¥yp va Osong Hong

IV. XAY DUNG QUAN HEHINH THAI
LONG SONG DUA TRIN QUY LUAT
VAN CHUYEN BUN C AT

Trong song ty nhién c6 chia nhiéu bin cat,
long din trong doan sdng s& 6n dinh dya trén
quy luat van chuyén bin cit va hinh théi long
song dat téi mot trang thai can bang twong ddi
duoc thé hién theo nhimg phuong trinh co ban
sau [1],[2]:

Dbi véi dong nude:

3/2 172

v6iQ = BCh” i

Q =Q 41)
(4-2)

| KHOA HOC [EEee\NcHYelFS
DPéi véi bin cat: S =S, (4-3)
S =Bau’(4-4)

u 1 van téc dong chay véi u= C‘cm (4-5)

Trongdo:

Céc gia tri cia cac thong sb ban du c6 chi sb
‘0°, vacac thong so mdicod chi o “1°.

ala hé sd va bla s mi phu thudc vao diéu
kién tunhién cta bun cat.

Qua do dac va tinh toan mot sb truong hop cho
thdy cac gia tri C,, Cp, a, b khong cé sy sai
khac nhiéu Vi vay gia thiét nhu sau:

- Ga thiét C,~C, va D'so= D's;

- G thiét rang a va b khong thay doi tronghai
trang thai can bang.

Két hop cic phuong trinh tir (4-1) d&n (4-5) di
dén cac két qua sau:

(4-6)

(4-7)

Trong cong thuc (44), sé mii b=2p (1a sb mi
trong cong thic Engelund-Hansen). Do voi song
Héng, di x4c dinh drgc B=1.22 nén b= 2p=
2.44. Thay b vao cong thitc (4-6) va (4-7) taco
cac cong thirc vé hinh théi 1ong dan séng Hong:

h B 0,590
e
1

(4-9)

Dua vao cac cong thuc (4-8) va (4-9) ta co thé
du bao dugc d siu trung binh dong chay h va
do ddc i thay doi trong pham vi cuc bd khi thu
hep hoic mé réng long song trong long dan
mot lach.
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V. KET LUAN

Bai bao da trinh bay két qua xdy dungcdong thirc
tinh tong luong van chuyén bin cat song Hong
theo dang cong thic cua Engelund va Hansen
theo sb liéu thuy van thyc do cta cactram trén

TAI LIlU THAM KHAO

song Hong - song Pudng nhiing nim gin diy.
Cong thuctinhtoan bin cat da duge xac dinh,lam
co so xay dung quan hé hinh thai 6n dinh long
dan giai doan (2009-2012), sau giai doan long
song bi thay ddi nhidudo khai thac cat manh.
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