BAI BAO KHOA HQC

XAC PINH QUAN HE MU'C NUOC VA LUU LUQNG KHI DAN DONG
THI CONG QUA PAP XAY DUNG DO VA CONG

Mai LAm Tuin'

Tém tit: Khi dan dong thi cong ngudi ta thirong dp dung so do dan dong dong thoi qua nhiéu cong
trinh thdo miede, trong dé cé hinh thire két hop ddp xdy dé va cong dé dan dong. Viéc tinh todn nay
phdi gidi theo phirong phdp tinh ding dan. Bai viét ciia tdc gia sé trinh bay phwong phdp tinh va
xdy dung so do khoi va ldp trinh d@é tinh todn thiyy luc dan dong két hop. Pady sé la céng cu gitip cho
nguoi thiét ké dé dang xdc dinh dwoc cdc thong sé ciia cong trinh dan dong khi tinh todn thiét ké
céng trinh dan dong thi cong.

Tir khéa: dan dong thi cong, dan dong két hop, thily luc dan dong.

1. PAT VAN PE Khi tinh toan thily lyc qua dap xay dung do,

Nguyén tic giai bai todn din dong két hgp tiy theo hinh dang cta cong trinh c6 thé sir
thdo nudc qua dap xiy dung do va cong 1a dua  dung so d tinh thity lyc qua dap tran thuc dung
trén phuong trinh cén bang nudc. Trude ddy do  hodc dap tran dinh rong.
cong cu tinh toan bang mdy tinh chua phat trién, 3
giai quyét bai toan nay thudng sir dung phuong
phép dd giai. Ngay nay voi sy hd tro cia mdy
tinh, bai todn nay phai giai theo phuong phép
ding dan mot cach dé dang (B6 mon Cong nghé >
va Quan ly xay dung, 2017). Bai bdo phéan tich W/%// G
cic ché d6 chay qua cong va dap xay dung dg,
tir d6 1ap so do khéi va tinh toan 4p dung cho
cong trinh thuy di¢n Lai Chau.

Pé thyc hién nghién ctru nay, tic gia s dung
phuong phédp ké thira ¢6 chon loc cdc nghién

Hinh 1. Dap tran dinh rong chay khong ngdp va
chay ngdp (Nguyén Canh Cam va nnk, 1987)

Cic cong thirc tinh toan luu luong ddi voéi

ctru lién quan trong va ngoai nudc, phuong phap dap tran

phan tich so sanh dé phan tich so sanh céc tai _Dap tra:n_thu;:{élung chay khong ngap:
liéu huéng dan tinh thity luc qua dap xay dung Q =mb /2g H, (CT-1)
do va cbng, phan tich cac yéu t can thiét dé lap Dép tran thuc dung chdy ngép:

so dd khéi, so sdnh két qua tinh toan dugc vai Q=ma,h 1;’7_3 Hgf: (CT-2)

két qua thi nghiém mo hinh cong trinh thuy dién Pap tran dinh rong chay khong ngap:

Lai Chau, tir 6 dua ra két luan ctia nghién ctu. _ = Lgdfd

2. TINH TOAN THUY LUC QUA bap &~ ™°v2eH (CT-3)
XAY DUNG DO VA CONG Dap tran dinh rong chay ngap:

2.1. Ly thuyét tinh toan thiy lye qua dip Q = obh,_ 2 g(H, — hng) (CT-4)
xay dung dé va cong N

Tinh toan thuy luc qua dap xay dung dé Trong d6: Q - Luu lugng chay qua dap tran;

b - Bé rong tran; Hy - Ct nudc trude tran c6 ké
dén luu toc téi gan; m - HE so luu lwong cia dép
tran; Oy - H¢ sO chdy ngap dap tran; ¢ - Hé s6

'Khoa Cong trinh, Truong Bai hoc Thiiy lpi
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Iuu toc; hpg - Chiéu sau ngép phia ha luu so voi
dinh tran;
Tinh toén thity lrc qua cong
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Hinh 2. So' do cdc khd nang dién bién dbng
chay qua cong ngam (Bé mén Cong nghé va
Quan Iy xdy dung, 2017)

1-1 chay khong dp (chay ho); 2-2 chdy bdn
dp; 3-3 chay c6 dp, cua ra chay tu do; 4-4 chay
cO dp, cika ra ngap.

Cic cong thirc tinh toan luu luwong ddi voi
cong

Chay ngap khong éap: Nhu tinh luu lugng
chay qua dép tran dinh rdng chay ngap

— o
Q= nghngwfzgiﬁﬁ —by.) (CT-5)

Chay tu do khong 4p: Dung cong thtrc tinh
Iuu lugng chay qua dép tran dinh rong

Q=mb,/2g H)* (CT-6)

Chay ban ap: Dung cong thtrc tinh luu lugng
chay duéi tim chin cira cong

Q= ipmcwag(I-.D :: (CT-7)

Chay c6 ap: Dung cong thiic cong chay c6 dp

Q=0 w28z, (CT-8)

Trong do: Q Luu lwong chay qua cong, b -
Chiéu rong cong, Ho - Cot nuorc trudc cong cé
ké dén luu tdc t6i gan, ¢, - H¢ s6 chay cé ap;
- Dién tich mit ct ngang cong; zo - chénh léch
muc nudc thuong ha luu khi myc nude ha luu
cao hon tim mat cit ctra ra ciia cong hodc chénh
Iéch myc nudc thugng luu so véi tim mat cit
clra ra ciia cong khi muc nude ha luu thap hon
tim cra ra cong c6 ké dén luu tdc t6i gan.

2.2. Xir ly thuat toan trong tinh toan thiy
lwe din dong qua cong

Cic diém chuyén tiép can xir 1y 1a chuyén
tiép chay ngap sang chay khong ngap, chuyén
tiép chay khong dp sang chay c6 ap.

V& mit ban chét thay luc, do thi quan hé luu
lugng va myuc nude qua diém chuyén tiép phai
la lién tyc (khdng cé budc nhdy cuia dd thi),
nhung néu 4p dung cong thirc dé tinh toan thi d6

thi tai diém chuyén tiép s& c6 budc nhay, khong
ding v&i ban chat vat 1y. Do d6 can c6 giai php
dé xtr Iy gan ding diém chuyén tiép nay.

Xir 1y chuyén tiép chiay ngip sang chay
khong ngap

Khi hy > 1,25h cong chay ngap, khi h,<
1,25h; cong chay khong ngdp (Kixélep, 2008)
Trong khi tinh toan can c6 pham vi chuyén tiép
gitra hai trang thai nay (hinh 3).

Trong chuong trinh tinh todn, chon céc trang
thai chay nhu sau:

h, > 1,3hy: chdy ngép.

1,2 hi< hy< 1,3hy: chay chuyén tiép ngap

h, < 1,2hi: chay khong ngap

Hg (m)

—+— Chay ngap

—a— Khong ngép

Q (me/s)

Hinh 3. Twong quan Q~Hy khi chuyén tiép
chay ngap sang chay khong ngap

Khi céng chay & trang thdi chuyén tiép, luu
Iugng va cdt nudc duge tinh ndi suy voi 2 diém
A (Ha, Qa), B (Hp, Qg). Trong d6 Ha, Qa dugc
tinh véi cong thiic chdy khong ngip tGng voi
truong hop h, = 1,2hy; Hp, Qp duogc tinh vdi cong
thirc chdy ngap tng véi truong hop h, = 1,3hy.

Xir 1y chuyén tiép chiay khong ap sang
chay cé ap

Khi Hy < (1,2 + 1,4)Hc céng chay khong ap
(Hc 1a chiéu cao céng), Ivra chon tri $612+14
tuy thudoc vao dd thuidn cua ctra vao. Khi cira
vao khong thuin chon 1,2 va khi ctra vao rat
thuan chon 1,4. Khi Hy > (1,2 + 1,4) Hc cong
chay ban 4p hodc c6 dp, viéc cong chay ban dp
hoidc ¢6 dp phu thudc vao do dai cua cong va cot
nudc thugng ha luu céng (B6 mdn Cong nghé
va Quan ly xay dung, 2017).

Dbi v6i dan dong thi cong, pham vi chay ban
4p cuia cong khong 16n, trong tinh todn c6 thé bo
qua giai doan chay ban 4p, coi céng chay c6 dp
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(B6 mdn Cong nghé
2017).

Gia st chon tri s& 1,25 (hinh 4), khi Hy <
1,25Hc luu lugng chay qua céng dugc tinh véi
chay khong ap (diém D), khi Hy >1,25H¢ luu
luong chay qua cong duoc tinh véi chay c6 dp
(diém F). Nhu vdy c6 su thay ddi 16n vé luu
lugng khi c6t nude Ho > 1,25Hc.

Téc gia dé xuat chon vi tri giao nhau giita
biéu do cong chay khong dp va chay cé dp
(diém E) 1am giéi han tinh chuyén tiép. Cich
tinh nhu sau:

va Quan 1y xiy dung,

Q (m?/s}

Hinh 4. Twong quan Q~Hy khi chuyén tiép chay
khong dp sang chay co dp

Khi Hy < (1,2 + 1,4)Hc tinh theo cdng thic
chdy khong ép.

Khi Hp< Hy< Hg tinh ni suy Q~Hy theo Hp,
Qp, He, Qe

Khi Hyp> Hg tinh theo cong thirc chay c6 4p.

Khi tinh theo ciach nay chua phu hgp voéi ly
thuyét, nhung viéc xtr 1y chuyén tiép nhu vay
lam cho quan hé¢ Q~Hy dugc thay ddi lién tuc,
thuan loi cho tinh todn thtr dan bang chuong
trinh. Bén canh d6, trong doan chuyén tiép
(DE), cot nudc tinh toan s€ 1én hon cot nudc
theo cong thtc tinh chdy c6 ap, nhu vay sé an
toan hon cho cong tac dan dong.

2.3 Tinh toan thiy luc qua dip xay dé va

cong

Sé ligu dau vao:

+ Luu luong dan dong thdd (m3 /s)

+ Bé rong cong B, (m)

+ Chiéu cao céng H. (m)

+ Cao trinh ctra vao céng Ze (M)

+ Chiéu dai cong L (m)

+ Do dée cong i

+ Hé $6 nham céng ne

+Bé rong tran By (m)

+ Cao trinh ngudng tran Z; (m)

+ Do dbc tran iy

+ Chiéu dai tran L, (m)

Cadc buoc tinh todn:

+ Tinh cao trinh ctra ra cia dap xay dung dé
va cong

+ Tinh cdc luu lugng chay qua dap xdy dung
dé va cong Qg 0,1Qu’; 0,2Qu"; ...; Qu™:;
1,1Qu™; 1,2Qu™

+ Ung véi mdi gid tri Q;, thuc hién cic budc sau:

- NoOi suy myuc nudc ha luu (Zn)), tor d6 tinh
d6 sau myuc nudce ha luu so véi ddy cira ra céng,
tran (hne), hoeg)) o

- Tim khoang chay ngap, chuyén ti€p ngép,
khong 4p, chuyén tiép c6 dp, c6 dp ctia cong

- Gia thiét muc nudc thuong luu, kiém tra
trang thdi chay cua cbng, tinh luu lugng chay
qua cong Q.. (Khi luu lugng nhd, céng du din
hét Tuu lugng ma muc nudc thugng luu chua
dang 1én dén cao trinh dinh tran thi luu lugng
qua tran = 0. Khi luu lugng 16n, muc nudc
thuong Iuu cong dang 1én dén cao trinh dinh
tran thi tran bat dau lam viéc).

- Kiém tra loai tran va kiém tra trang théi
chdy ngap hay khong ngép cua tran.

- Tinh luu lugng chdy qua tran Q.

- Tinh thir dan cho dén khi Q. + Q- Qg <
[e] (sai sb cho phép) thi dung lai.

+ Xuét két qua tinh Zyg) ~ Q).

So dé khéi:

Vi cac budc tinh todn nhu trén, 1ap dugc so
d6 khdi tinh thity lyc din dong thi cong két hop
dap xay dung dé va cong nhu hinh 5.
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2.4 Ap dung tinh toan cho cong trinh thiy
dién Lai Chau

Phuong dn dan dong thuc té cia cong trinh
thily dién Lai Chéau khi thiét ké ky thuat 1a dan
dong két hop qua dap xay dyng dé va cbng vao
mia 18 nim 2014 va ciing di tién hanh thi
nghiém mo hinh (Cong ty c6 phan tu van xiy
dung dién 1, 2010). Tuy nhién trong qud trinh
thi cong thyc té di bo qua giai doan nay va thi
cong dap vuot i trong mua kiét tir 15/10/2014 -
20/06/2015. Bai bdo tinh todn cho phuong én
dan dong két hop qua dap xay dung do va cong,
so sdnh véi két qua thi nghiém mo hinh cia

cong trinh thuy dién Lai Chau.
Céc thong so dau vao nhu bang 1.

Bing 1. Thong sé diu vao tinh toan thiy

lwe két hop dap xay dung dé va cong

Q | 12000 /s Luu luqr}g thiét ké dan
dong
Z N NN
i 199 m Cao trinh ctra vao
Zo | 199 m Cao trinh ctrara
THONG SO PAP XAY DO
B 60 m Chiéu rong tran
Z 220 m Cao trinh ngudng tran

Céc hé s6 tinh todn dugc lua chon nhu bang 2.

Bang 2. Cac hé s6 tinh toan thiy lwc dap

x4y dé va cong

Q | 12000 | m¥s Luu lu({ilz\)%l ;hiét ké dan
THONG SO CONG

B 18 m Chiéu rong cong

H 16 m Chiéu cao cong

i 0 Do dbc cbng

n | 0,014 Do nham cbng

L| 335 | m Chiéu dai cong

Két qua tinh todn nhu bang 3

CAC HE SO TINH TOAN

HS | 1,25 Hg¢ s06 kiém tra (1,2-1,4)H¢

m, | 038 HE so lu’u }u’qng dap tran dinh
rdng clia cong

0. 0,80 | Hé s6 luu luong chay c6 4p cbng
Haé s6 luu lugng chay ngap dap

Gne | 095 | 3 dinh rong

m, | 030 He so lu’u l\u’qng dap tran dinh
rong clia tran

@ | 092 | Hésd luu tdc tran

Bang 3. Két qua tinh toan cho truong hop Zsen 1. = +197,0m, ol = 12000 m/s

Trang
thii Ttrl:-‘;g Sai
TT Qi Zy, Zy H, cbng Chéy Q cbng Hian Chﬁy Q tran Q tong IAQI )
cua , . (%)
I cua tran
cong
1 1200 202,72 | 210,72 11,72 Kh.dp | 1.216,1 -9,28 0,0 1.216,1 16,1 1,33
2 2400 205,58 | 217,51 18,51 Kh.dp | 2.412,6 -2,49 0,0 2.412,6 12,6 | 0,52
3 3600 207,70 | 222,07 23,07 | Ch.tiép | 3.392.4 2,07 | Kh.ngp | 2373 3.629,8 29,8 | 0,82
4 4800 209,52 | 224,84 2584 | Ch.tiép | 3.982,7 4,834 | Kh.ngdp | 850,1 4.832,8 32,8 | 0,68
5 6000 211,13 | 228,08 29,08 Cééap | 4.202,7 8,08 | Kh.ngép | 1.832,7 6.035,4 354 | 0,59
6 7200 212,69 | 230,86 31,86 Cééap | 4.349,5 10,86 | Kh.ngdp | 2.853,1 7.202,7 2,7 0,04
7 8400 214,15 | 233,49 34,49 Cédp | 44883 13,49 | Kh.ngp | 3.949,2 8.437,5 37,5 | 0,45
8 9600 215,46 | 235,83 36,83 Codp | 4.606,6 15,83 | Kh.ngdp | 5.023,2 9.629,9 29,9 | 0,31
9 10800 | 216,74 | 238,04 39,04 Cééap | 4.710,6 18,04 | Kh.ngdp | 6.111,3 | 10.822,0 | 22,0 | 0,20
10 12000 | 217,94 | 240,12 41,12 Codp | 4.807,0 20,12 | Kh.nglp | 7.197,9 | 12.004,9 4,9 0,04
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Trang

thai Thang Sai
TT Qi Zhl Ztl HO cbng Chéy Q cong Htr:?m chﬁy Q tran Q tong IAQl S0

clia A (%)

4 cua tran

cong
11 13200 219,05 242,14 43,14 Céap | 4.904,0 22,14 | Kh.ngdp | 8.306,1 13.210,1 10,1 0,08
12 14400 220,16 | 244,09 45,09 Céap | 4.9925 24,09 | Kh.ngdp | 9.429,0 14.421,5 21,5 | 0,15

Két qua tinh todn la phit hop véi két qua thi
nghiém mo hinh thiy dién Lai Chau.

3. KET LUAN VA KIEN NGHI

Viéc tinh toan thuy luc két hop qua dap xay
dung do va cong la phic tap, doi hoi phai tinh
todn thir dan nhiéu. So d6 khdi va chuong trinh
lap dugc gidp nguoi thiét ké c6 thé tinh todn
nhanh chéng thudn tién hon.

Trong qua trinh tinh todn, viéc lua chon cic hé

toan. Can tham khao nhiéu cong trinh da thiét ké,
thi céng dé chon sao cho phit hop véi thuc té.

Két qua tinh todn trén 1a dé tham khao cho tinh
todn thiét ké, n gitip cho chon nhanh céc thong s6
thuy lyc co ban, tir d6 tinh kiém tra lai chi tiét cho
céc thong sd d6. Pi voi cong trinh 16n, can thi
nghiém md hinh dé kiém chung lai cdc thong s6
da tinh todn, ddm bdo cong trinh thi cong an toan,
diing tién d6 va dam bao chat lugng.

s6 Iuu lugng 6 anh huong nhiéu dén két qua tinh
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Abstract:

DETERMINATION OF WATER LEVEL -DISCHARGE RELATIONSHIPFOR FLOW
DIVERSION THROUGH UNDER CONSTRUCTION DAM AND CULVERT

For flow diversion, multiple diversion diagram for a simultaneous discharging through various
structures is often used, including under construction dam and culvert (combined flow). This
calculation must be done by using trial and error method. This paper will present the method and
computation diagrams for combined hydraulic flow calculations. The computer program will be a
tool for designers to determine the parameters of diverting structures.

Keywords: combined flow diversion; flow diversion, hydraulics for diversion.
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