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TiNH TOAN THUY LU'C MANG LAY NUO'C CHI RON

KSCC. VU CONG KHANH

Trung tam Thuy dién — Vién Khoa hoc Thuy lgi

Trong bai “Cong trinh liy nuéc bang mang
Chi Ron” dang trong Pac san Tai nguyén nudc
s& 1/2007 ¢ gi6i thiéu cach xac dinh cot nudc
Hy trén ngudng Chi Ron khi thiéu tai liéu thuy
van, tac 13 chi can c vao luu luong ldy vao
Chi Rén dé xac dinh kich thuéc mang.

Sau day chung t61 xin gidi thi¢u bai toan thuy
luc néu trong quyén : “Thiét ké cong trinh thuy
cong” cua Gido su EA. Zamatin va cac dong su
(NXB Mockba 1952).

Bai toan trén néu cach xac dinh chiéu cao cot
nude H trén ngudng Chi Ron khi biét hai thong
s6 Iuu lugng sau day:

1) Luu luong 14y vao Chi rén.

2) Luu lugng song tai vi tri xay dung dap co
ctra lay nu6c kiéu mang Chi Ron , luu lugng
nay do duoc vao cudi mua kho khi d3 c6 mua
tién man trén luu vue.

Bai toin cu thé nhu sau:

1- Cdc théng sé tinh todn:

- Luu lugng thiét ké 1dy qua mang Chi Rén

Q=15m’/s

- Luu lugng song mua kho phia thuong luu
16 Q = 32 m%/s (do mua tién mén thang 5 dén
thang 6)

- Cao do ngudng tran. 103,0m

- Cao d6 ngudng ha luu Chi Rén 102,75m

- Cao d6 M. nudc sat cong lay nude 102,5m

- Cao d6 day mang sat cong lay nude 100,0m

- Chiéu sau 16p nude ha luu Chi Ron hmax = 2,5m

- Luu tdc cudi Chi Ron Vmax = 2,4m/s

2 — Thiét ké luéi Chi Rén

- Do dbc ctia lusi i=10%

- Chon thanh luéi c6 tiét dién t x h = 50 x
8mm, khoang trong giita cac thanh S = 8mm.

Khi ti s6 s/h = 8/50 < 1/4 thi h¢ s6 luu
luong:

a;=0,60 -0,151=0,60-0,15x 0,10 = 0,585

Do phia trén LCR ¢6 cac khdi da hinh chir T
bdo v¢ nén lam giam hé s6 luu luong tr 10 +
15%, ¢6 nghia la a,= 0,87 nén

a=a;.2,=0,585. 0,87=0,51
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Lay chiéu rong 1am viéc cia LCR b= 1,7m
va khi biét hé sb dién tich thoat nudc qua ludi :
S 8 45
S+t 8+8

Chiéu dai cua LCR c¢6 thé tinh duoc theo :

Q

L=——"—— (1)

u.p.b,/2gH
Trong do:
H= D.E}-]%; GiathistL = 95 m

Cs 2
, =— = —= 3,37 m* /s/m

EIa L grs f g

Q- Q 32-15 s
€y = L - 95 - 1,79m* fsfm

h=047.q>° = 047.3,37"” = 1,06m

=047 . >*= 0,47.1,79"* =0,69 m

Vay:

1,06+ 0,69
2.

Qp — Luu lugng song cudi mua kho, c6 mua

H=081. =0,71m

tiéu man thang 5 thang 6 do thuy vin cip — &
day Qg =32 m’/s - (Q kiét mua kho 14 6 m’/s).
Q- Luu lugng qua ludi chin rac, Q = 15 m’/s
Thay céc gia tri da biét vao (1) ta duoc:
_ 15 ~9,3m~ L, =9,5m
0,5.0,51.1,7.4,434/0,71
Xét t6i mat ludi bi soi da, rac 14p mot phan
(tat nhién phai loai bo khi 1am vé sinh luéi) ta
tang chiéu dai ludi thém phan du phong 18%.
Liwi=9,3x 1,18=11,0m
Lu6i duge lam thanh ting doan Im, c6 truc

quay & phia cudi ludi, dé d& vét rac, cudi, soi.

3 — Thiét ké mdng dudi LCR.

Lay chiéu rong mang B = 2,5m va hdm vao
0,4m & hai bd, muc dich dé khong can tré dén
dong chdy vao mang c6 trang thai bi xoay.

Chia chiéu dai méang lam 5 doan bing

nhau, mdi doan A 1 = 2m va tinh luu luong
vao tung doan; Sau doé lfiy van tdc 16n dé
khong ling dong trong mang va tir d6 xac
dinh mait cat uét ting doan theo:

I/x:bQ_});:Cx\]Rxe _)Jxl/ :CL

&

Qx — Luu lugng cua moi doan mang

Poan 0 + 2m:Q; = % =3,Om3/s

Trong do :

4m:Q4=3x2=6,0m’/s

Poan I0m: Qo =3x5=15 m>/s

J« : PO dbc mit nuéc mdi doan tinh toan.

V4 : Luu tdc tai mat cit tinh toan, tai mat
cét cudi mang Vo= 2,4 m/s cac mat cat phia
thuong luu ¢6 van tdc giam dan.

C, : Hé s6 SéZy, tinh theo cong thirc H —
H. Pavlopski

1
C :lRE ma R =
X n zx

X

n : Hé sd nham, léy n = 0,03 dé khong can
tinh dén ton that cho dong xoay, cubi cing ra:

2

V

J, = =7
33,33.R

Muc nuéc & cudi mang an dinh thap hon
mat dudi cua ludi 0,30m va muc nuée & tiét
dién tiép theo s& cao hon mot tri s6 Al, J,.
Véi cach lam nhu vay thi khi dan muc nuédc
tr cudi mang 1én dau mang thi cao do mait
nudce van thdp hon mit dudi ludi 1a: 17 cm
(mot s6 tai lidu huéng din quy dinh khoang
luu khong nay 6 =10,2 + 0,3 m)

Tinh toan tién hanh tir cudi mang (m/cat
Lio) 1én ddu mang. Két qua tinh toan duong
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mat nuoc va dudng ddy mang trinh bay trong Cit doc mang xem H; — Cudi mang dit
bang 3. vom phang dé van hanh
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Cit doc Chi Ron_ (H3)
Bang 3
Mt cat

TT 0 2 4 6 8 10 | Ghicha

Céc thong so
1 | Qy  (mYs) 0 3 6 9 12 15
2 | Ve (ms) - 2,0 2,1 2,2 2,3 2,4
3 | h m/s <0,20> | 0,60 1,14 1,64 2,09 2,5
4 |o, (m) 1,50 2,85 4,10 5,225 6,25
5|t (m) 3,70 4,78 5,78 6,68 7,50
6 | Ry (m) 0,4054 | 0,5962 0,7093 0,7822 | 0,8333
7 | 0,0120 | 0,0079 0,0069 0,0066 | 0,0066

Al J, (m) z=10,080
8 0,0240 | 0,0158 0,0138 0,0132 | 0,0132

(Al =2m)

Cao d6 mat nude | 102,580 | 102,5560 | 102,5402 | 102,5264 | 102,5132 | 102,50

Caododaymang | 102,380 | 101,956 | 101,002 | 100,8864 | 100,4232 | 100,00

Tt bang trén ta xac dinh duoc: + Cao d6 muc nudc dau méang (0) con cach
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cao d6 day ludi :
102,75 -102,58 = 0,17 m
+ Do doc duong mat nude binh quan
j= 102,58 -102,50 _ 0,080 — 0,008 (8 %o)
10 10
+ Do déc ddy mang binh quan
In 102,381—0100,00 _ 2,38 ~ 0,238 (23.8 %0)

4. Néu cung bai todn trén, khi thiéu tai

liéu luu lwong song mua kho, viéc xdac dinh
kich thwoc mang Chi Ron chi can cw vao luu
lwong ldy vio Chi Ron Q=15 m’/s

Céac diéu kién khac nhu bai toan trén:

- Cao d6 nguong tran 103,00 m
- Cao d¢ ngudng ha luu mang 102,75 m

- Cao d6 muc cudi mang sat cong ldy nudc
102,5 m

- Cao d0 ddy mang sat cong lay nudc
100,0 m

- Chiéu rong long mang B =2,5m

- Chi€u rong ludi chanrac b=1,7m

- Luu téc cudi mang sat cbéng ldy nudc
Vmax = 2,4m/s

Cach giai gibng nhu bai toan di trinh bay
trong bai "cong trinh 14y nuéc bang mang Chi
Ron" ding trong Pic san Tai nguyén nudc sb
1/2007.

Bai toan cho két qua:

- Cot nudc phia trudc cua vao Chi Ron
Hy=0,52m

- Chiéu dai ludi Chi Ron L =25m
- P déc mit nude binh quan J = 0,008
- Do dbc mang binh quan igs, = 0,102

Sau day 1a bang so sanh két qua tinh toan
thiy lyc mang Chi Ron cua hai truong hop:

Trudng hop 1: Biét Quong va Qchiron
Truong hop 2: Chi biét Q Chi Ron

Bang 4
Qo Qchiron
\ Vém
Truong mé [f md f! H Ho B b L Vimax J u
hop § & | (m) (m (m) | (m) | (m) | m/s | %o %
1 32,0 15,0 0,71 - 2,5 1,7 |11 2,4 8 23,8 | 0,510
2 Khong | 15,0 - 0,52 2,5 1,7 |25 2,4 8 10,2 | 0,375

Twr bang 4 rit ra nhan xét:

Truwong hop I: Cot nude trude ngudng vao Chi Ron kha 16n (H = 0,71m) nho co tai

liéu Qqong > do @6 chiéu dai mang kha ngan (L= 11m) tic 1a kinh té hon. Song kho khin ciia

bai toan nay la phai do dac tinh toan thuy van dé xac dinh luu luong song trong mua kho

co x¢€t to1 mua tiéu man — Viéc ndy mat nhiéu thoi gian, ton kém, nhiéu truong hgp khong

lam duogc, dan dén viéc cham tién do thiét ke, thi cong cong trinh.

Truwong hop 2: Chi cdn ctr vao luu luong vao Chi Ron ; ¢dt nudc trén ngudng trén nhd

hon (Hp = 0,52m) nén chiéu dai lu6i sé 16n hon. Song viéc tinh toan s& don gian nho d6

déy nhanh duoc tién d6 thiét ké , thi cong. Mat khac viéc thiét ké léy nudc s€ an toan hon.



