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NGUYEN XUAN CUONG  Cong ty Tu vdn dién

Tém tit: Tinh todn thiy hec dwong tran kiéu déc mede tir trude téi nay van theo phwong phdp
cua dong on dinh. Trong dé tai nay, su thay doi cua cdc ddc trung thuy lyc trén duong tran duwoc

mé ta theo phirong phdp dwong ddc trung ciia dong khong on dinh mét chiéu chay xiét. Chuwong
trinh tinh (dwoc viét bang ngon ngir ldp trinh Visual C*") da dwoc g dung dé tinh cdc ddc trung
thuy lyc trén duong tran kiéu doc nuéc o ho chira Pam Bai (Hoa Binh) va cho nhitng két qua tot.

1- Pit van dé

Cong trinh tran kiéu doc nudc hién dang
duoc st dung rong rai trén cac hé théng cong
trinh thuy lgi & nudc ta, dac biét 1a cac duong
tran thdo 1d & cdc hd chira nudc vira va nho. Ché
d6 thuy luc trén cdc doc nude cta duong tran rat
phirc tap. Sy thay ddi lién tuc ctia muc nude va
luu Iuwgng hd chira trong qué trinh diéu tiét ho,
su dao dong ctia murc nude ha luu dudng tran do
dong chay trén song ¢ ha luu bién doi lam cho
dong chay trén doc luon luon & ché do khong 6n
dinh. Mt khac, do ddc nude cua duong tran cé
d6 dbc 16n nén ngoai chuyén dong khong 6n
dinh do ché do thuy van va qu4 trinh diéu tiét ho
chtra gay ra, trén ddc nudc con sinh ra hién
tugng song lan. Hién tugng nay lam tang kha
nang mét on dinh ciia dong chay va lam thay doi
luu luwgng va muc nudc trén dbc. Két qua la, tai
trong tic dong vao ddy déc nudc thay doi lien
tuc, dong thoi ché do tieu ning & chan dap tran
cling thay doi anh huong dén sy on dinh cia
cong trinh thiy cong.
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Trong tinh todn thiy lyc déc nude tir trudce
dén nay van coi dong chay trén doc nude 1a 6n
dinh. Diéu da 1am két qua tinh todn bi sai s rat
l6n va khong phan anh dugc hién tuong thuy
luc vbn c6 trén dbc nude.

Trong bai bdo ndy, cic tic gia cd gang giai
quyét bai toan thuy lyc trén déc nudc bang
phuong phdp dong chay khong 6n dinh... Day
la bai todn rat quen thudc trong thiy luc hoc
[1,2,3]. Cac tac gid Gng dung bai toan thuy luc
dong khong 6n dinh vao tinh todn thay lyc dong
chay trén ddc nude cua cong trinh tran nude. Dé
c6 thé mo phong duoc dong chay nhu thé, cic
tac gid ung dung phuong phap duong dic trung
cho luéi tinh todn c6 mit cét cd dinh [2].

2- Hg¢ phuong trinh tinh toan

Hé phuong trinh Saint Venant viét cho dong
chay mét chiéu duge mo ta tong quat trong [1, 2,
3]. Vi hé nghiém Q = Q(s, t) va h = h(s, t), trong
d6 Q, h 1a luu lwong va do sau thay doi theo chiéu
dai s va thoi gian t dugc viét lai nhu sau:
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dc trung cho tinh khong lang tru ctia kénh dan.

Giai hé phuong trinh (1) ¢6 nhiéu phuong phip
khiac nhau. Trong bai toan nay, phuong phap
dudng dic trung duoc sir dung dé tim nghiém cua



h¢ (1) bay 1a phuong phip mo ta hién tuong
truyén song rét c¢6 hiéu qua vi mo phong ding
theo ban chét vat 1y cta hién tugng do.

Hé phuong trinh dédc trung cia hé (1) duoc
viét & dang sai phan nhu sau:

- Hg phuong trinh dac trung thuan:

xudt phat tir mit cat bt ky c6 thé khong tring
voi cdc mit cat da chia trude. Vi du, trong mat
phang (A, t) can tinh cdc dic trung thuy luc Q
(s, t) va (h, t) tai nat M (31, j) sau thoi doan At.
Séng thuan va séng nghich trén doan ddc nudc
dai As c6 thé chi xuét phat tir diém A (3i- 2, j-1)
va B (3i- 1, j-1) trén doan NP c6 toa d6 N [3(i-

E: ,J-1] va 1, J-1). Do do can 6sung cac
v+c 1), j-1]va P (3i, j-1). Do d6 cin bd .
AQ - A @) phuong trinh tinh toa d¢ cac nit ludi A, B. Toa
At B(v- c)? = g0o do6 cac nit ludi A, B va cac dac trung thuy luc &
. Hé phuong trinh dic trung nghich: d?} tim d}rqc bang cach Péi SlA,ly tuyén tfn\h tur ?ai
As - - nit N va P [2]. Nhu vay, h¢é phuong trinh tinh
—=Vv-cC todn gdm 8 biéu thirc nhu sau:
2t SA = SMm - A1 At (4)
T?—B(V+c)——gc0(p SB = SM - A4 At (5)
(Qp —Qy)(sp —8,)
(3) QA — QP _ P : N_S P A (6)
— P N
Vé’lézl—]—g ; E: g Q :Q _(QP_QN)(SP_SB) (7)
B B P SP _ SN
Trong thuc té tl:nh an’mk thf{y luc‘ thuong bl?t ho—h (h, —hy)(s, —s,) .
trude vi tri cdc mat cat can tinh va chon trudce AT NP S —s (3
thoi doan tinh toan At . Nhu‘ng vi céc song "N
khong phai lic nao ciing dén duoc mit cit can h. =h. — (h, —hy)(sp —85)
g =D ©)
tinh trong thoi doan At da chon hay xuét phat tir Sp — Sy
cdc mit cat cd dinh da chia trén kénh dan ma lai
Qu =Q, +gAt(x)161 +§17‘2 (hy —hy) (10)
) Q, —Q + eAt(01 g, — 20, ) + Badshy —Bidh,y
- — (11)
" Bs (A, —1,)
Trong d6:

x1=(§+5)ﬂ ; x2=(§—5)ﬂ;
hy=(v+c)MB 5k, =(v—c)MB;

B, = 2(B +B,) BZ:E(BM+BB) ; B,

- 1 — 1
JI:E(JM+JA) ; JZZE(JM+JB)

1
:E(BA+BB)

Hé phuong trinh (4) + (11) ding dé tinh 8 dic trung thiy luc can tim voi cdc dai lwong

A, B, J, 6 phai tinh gan diing dan. Biét cic dic trung thity luc tai cdc mit cit ¢ thoi diém j- 1, tim

duoc 1an luot cac dic trung thuy luc do tai thoi diém jcua tat ca cdc mit cit.

3- Chuwong trinh tinh va ing dung

Thuét todn trén day duoc thyc hién bang ngon ngir Visual C™". Cdc chuong trinh con tinh todn

nhu trén hinh 1
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TINH THUY LUC PUONG TRAN KIEU DOC NUOC

SO LIEU PAU VAO

Nhap so li€u dac trung
doc nudc

Nhaép file s0 liéu luu wgng, myc nude
trong qua trinh dicu tict

Tinh toan thily luc dudng tran kiéu
doc nude

File két qua luu
luwgng, muc nudc,
van tdc tai tung
mit cat theo ting
thoi diém

gian

Vé duong mit nudc
tai mot thoi diém,
qua trinh luu lugng,
myc nudc, van tdc
thay d6i theo thoi

Nhap sé liéu
dac trung mat
cat kénh dan dé
tinh ti€u nang

Tinh ti€u nang sau doc nudc

Chiéu cao tuong va chiéu dai
be tiéu nang

Chiéu sau bé va chiéu dai
bé tiéu nang

Hinh 1- So d6 khoi chuong trinh

St dung chuong trinh ¢6 thé thu dugc cic két
qua:

- Tinh duoc cac dac trung luu lugng Q, do
sau h va luu tde v tai tit ca cdc mit cit da chon
trén doc nudc tai timg thoi diém t.

- V& cdc duong qud trinh thay doi luu
lugng, do sau, luu tdc v theo thdi gian va theo
chiéu dong chay trén dbc nudc.

- Tu cac dac trung thuy lyc ¢ chan dbc, tinh
todn kich thudc cdc thiét bj tiéu ning (bé hoic
tuong).
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Chuong trinh dugc s dung dé tinh todn
duong tran kiéu dbc nude ¢ hd chira Pam Bai
(Hoda Binh). Déc nudc & dudng tran c6 mat cat
chit nhat chiéu rong b = 20m, chiéu dai | =
270m, d6 dbc i = 0,06. Puong tran lam bang
bétong c6 do nham n =0,017.

Thoi doan tinh todn At = 1s, va sau 15 thi
két qua tinh dugc in ra. Ddc nude duoc chia lam
9 doan, As = 30m. Bién trén 1a qua trinh diéu
tiét ho chira trong 21h va qud trinh d6 sau h tai
dau ddc. Cac diéu kién ¢ bien dugc tinh riéng va



nhép vao file dit li€u cua chuong trinh tinh. Cac
két qua tinh toan dugc lay ra tir bang biéu hoac
dd thi. Vi dy, duong qua trinh luu lugng, do sau,

Ve

van toc tai mdt cat dau doc nude (mét cat so 0)
duoc biéu dién trén hinh 2.
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Hinh 2 — Qué trinh myc nudc thay doi theo thoi gian tai mat cit 0
Puong bao mit nude 1on nhat doc theo doc nudc dugc biéu dién trén hinh 3
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Hinh 3 — Puong bao d6 sau 16n nhit

Trén hinh 3 ¢6 v€ thém duong mat nude khi
dong chay 1a n dinh v6i Qumax = 166m’/s. Két
qué tinh todn cho thay:

- Trong cuing mot thoi diém, luu lugng va do
sau dong chay doc theo déc nude thay doi lién
tuc va c6 nhiing thoi diém c6 gid tri 16n hon luu
lwong, d6 sau dong chay tinh theo dong on dinh.
Trong 21 gid diéu tiét hd chira, luu luong 16n
nhit & ddu dbc 166m’/s, & chan dbc luu lugng
nay 1a 189m’/s. V&i d6 sau 16n nhét ¢ diu dbc 1a
1,92m thi do sau ¢ cudi dbc khi tinh theo dong
khong 6n dinh 1a 0,84m, con khi tinh theo dong

6on dinh thi d6 sau nay 14 0,75m.

- Kich thudc bé tieu ning & chan doc nude
16n hon trong diéu kién tinh toin theo dong
chay 6n dinh. Cho rang, dong chay ¢ kénh ha
luu duong tran lam viéc & ché @6 chay déu, tién
hanh tinh todn voi luu lugng dau doc nude 1a
166m*/s thi d6 sau bé tiéu nang khi tinh véi
dong chay khong 6n dinh trén déc nudc 16n hon
do sau bé khi tinh theo dong chay 6n dinh la
20% va chiéu dai bé khi tinh véi dong chay
khong 6n dinh trén doc nudc 16n hon két qua
tinh chiéu dai bé khi coi dong chay tréen doc
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nudc 1a dong 6n dinh 12 9,67%.

-Luu tdc trung binh 16n nhat & chan doc
nude 11,73m/s & gio thir 4 trong 21 gio diéu tiét
cua hd. Trong diéu kién tinh todn theo ché do
chay on dinh thi luu téc trung binh 16n nhat 1a
11,1m/s.Nhu vay, két qua luu toc trung binh tai
chan doéc nudc tinh theo phuong phap dong
khong 6n dinh 16n hon két qua nay tinh theo
phuong phép dong 6n dinh l1a 5,68%.

4- Kétluan

Tinh thity lyc dudng tran kiéu déc nudc bang
phuong phép cia dong khong 6n dinh thay doi
dan cho nhing két qua gan déng véi thuc té hon
so vGi tinh theo dong chiy én dinh. Chuong
trinh tinh todn bang ngon ngit 1ap trinh Visual

Tai liéu tham khao:

C™" theo thuat toan dudng dic trung da mo
phong dugc hién tuwong truyén séng xiét trén
dbc nude. Chuong trinh nay ciing c6 thé ding
cho duong tran kiéu miii phun va cdc dong xiét
khic trén nhimg doan kénh din c6 nhiéu do doc
khac nhau.

Chuong tinh con can dugc mé rong them dé
¢6 thé tinh dugc cdc dic trung thuy luc cua
doan kénh sau dudng tran va ché do ndi tiép
giita chan ddc va kénh ha luu dé ting théem mic
d6 chinh x4c cta két qua tinh.

Cac tac gia xin chan thanh cam on sy huéng
dan nhiét tinh cia GS.TS Hoang Tu An trong
sudt qud trinh nghién ctru!

[1], Nguyén Canh Cam va nhitng nguoi khdc , Thuy luc, Nha xudt ban PH & THCN
[2], Nguyén Canh Cam, Thiy luc dong chay hd, Nha xuat ban Nong Nghiép,1998
[3], Bo mon Thiy cong, gido trinh Thuy cong, Nha xuat ban Nong Nghiép,1989

Summary
CALCULATION OF THE HYDRAULIC CHARACTERISTICS OF CHUTE SPILLWAY

Up to now,vsteady non uniform flow method is used to calculate hydraulic characteristics of
chute spillway. On this theme, the changing of hydraulic characteristics on spillway is calculated by
the characteristic graph method, a method used for unsteady and one — dimensional high velocity
flow. This program designed with the using of Visual C™ is used to calculate hydraulic
characteristics of chute spillway in Dam Bai water reservoir (in Hoa Binh province) and its results

are very good.

Nguoi phdn bién: PGS.TS. Nguyén Chién
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