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Céng ty Hoa Chéat Xay Dwng Phuwong Nam
Gi6i thiéu mot so phuong phap du bao x6i dudi cau

Du bdo x6i chung va x6i cuc b trinh bay & 84.3; 84.4 va 84.5 dua theo Hudng dan
"Phan tich x6i duéi cau" [7]. Mic du con nhitng diém can phai ti€p tuc nghién citu, nhung
cho dén nay cac phuong trinh du bdo x6i trong Huéng dan nay van dang duogc ap dung
rong rai trong thiét k€ cau vuot song & nhiéu nudc trén thé gii. Tuy nhién du bdo x6i
duéi cau 1a mot trong nhitng van dé€ kha phiic tap, da va dang duoc rat nhiéu co quan ti€p
tuc nghién ctru, mong mudn xay dung nén nhitng phuong phap phan tich duva trén co s&
khoa hoc thong nhit va cho két qua sat hon véi thuc té€. Phan dudi day xin gidi thiéu
nhiing phuong trinh phan tich x6i chung va x4i cuc bo dudi cau da cong bo trong mot s6
tai liéu dé€ khi can, ban doc c6 thé tim hiéu 4p dung, xdc dinh thém két qua.

1. Cong thirc tinh x6i chung

Quan séat dong chay trén cac song cho thdy mot thuc t€ la: toc do chay ctua song
thién nhién thudng 16n hon nhiéu so véi téc do cho phép khong x6i clia céc loai dit cau
tao long song, nhung long song van khong bi x6i sau thém. Vi du téc do cho phép khong
x0i cua cat chi khoang tir 0,2 dén 0,6 m/s, trong khi d6 t6¢ do nudc chay trén dday song co
célu tao la cét thuong tir 1,3 dén 1,6 m/s va 16n hon nhung 1ong song van khong bi x4i.

Trén nhitng doan song cé cau vugt cling ¢6 hién tugng tuong tu. Dong chay dudi
cau sau khi x6i c6 t6c do chay 16n hon t6c do khong x6i cho phép cua dét ciu tao 1ong
song, nhung ddy song dudi ciu chi bi x6i d€n mot mic do nhét dinh.

Hién tuong trén da dugc K¥ su cAu ndi tiéng nguoi Nga, Gido su H.A. Belleliutsky
nhan xét vao nam 1875: mdi con song duoc ddc trung bang toc do nudc chdy, voi téc do
do long song khong bi xoi hay boi. D6i v6i doan song c6 cau, toc do dé la toc do nudc
chay sau x6i dudi cau. N6 khong cé quan hé truc ti€p véi kich thudc cta hat dét cdu tao
long song vi con phu thudc vao rat nhiéu yéu t6 khac nhu do doc long song, lugng phu sa
va kich thuéc hat ctia né v.v...

Hién tugng t6c do dong nudc dudi cau 16n hon téc do cho phép khong x6i khong
phai 12 nguyén nhan gay x6i ¢ dong cha, va su bién dang long song duéi cdu chi ¢ thé
giai thich bing sy mat can bang luong phi sa, dd duoc nha bac hoc Eksner ngudi Ao gidi
thiéu trong Phuong trinh can bang phi sa nam 1926 dé tinh toan bién dang phu sa doc
song [1].

Trong s6 nhiéu phuong phédp tinh x6i chung da st dung, & day ching to6i chi lua
chon va gi6i thiéu phuong phap cua Gido su O.V. Andreev. Ly do ma ching t6i chon
phuong phédp nay 1a vi Gido su O.V. Andreev dd phdn biét ro hai nguyén nhdn khdc nhau
gdy ra x6i chung J long séng cia phan dong chu va long song cua phdn bdi song dudi
cdu; trén co sd d6 dua ra cac phuong trinh du bdo x6i chung phtt hop cho moéi trudng hop.

Theo Gido su O.V. Andreev, & phan bai song dudi ciu lic tu nhién dong nudc
khong mang phu sa. Vi toc do chay nho hon van toc cho phép khong x6i cua 16p dat cau
tao bai song nén x6i chi bat ddu khi toc do nude chdy dudi cau 16n hon téc do cho phép
khong x6i cua 16p dat cau tao bai song (V. > V), va x6i s€ ngung khi téc do nudc chay
giam xudng bang toc do cho phép khong x6i clia 16p dat. Khdc han véi diéu kién chay &
bai song, & 1ong song ngay trong diéu kién tu nhién, téc do nudc chay da 16n hon toc do
cho phép khong x6i ctia 16p dia chat cdu tao nén long song, va do d6 16p dat trén cung cta
clia n6 ludn luon & trang thdi chuyén dong, nhung 1ong song khong bi x6i sau vi ¢6 sut can
bang luong phui sa doc song (theo phuong trinh can bang phi sa doc song ctia Eksner).

Phan duéi day trinh bay noi dung phuong phap phan tich x6i chung dudi cau cua
Gido su O.V. Andreev.
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a. Phuong phdp tinh x6i chung theo nguyén ly cin bang gioi han luong phi sa
doi vdi dong chu va nhiing phdan dong chdy c6 vdn chuyén phi sa.
Cong thic xac dinh chiéu sau nudc chay sau x6i nhu sau.

by =hy, (Qun/ Qch)8/9 (B / B'ch)2/3 (1)
trong do:
Qo Q' Tru lwong nuGe chay trude va sau khi lam cau tai dong chu;
h.; h'y,: chiéu sau nuée chay tai dong chu trude (lic tu nhién) va sau khi x6i.

Né&u goi hé s6 tang luu luwong tai dong chu so véi ldc tu nhién B, = Q'y, / Qg thi
Cong thuc 1 c6 dang:

h'ch =hg, (Bch) 89 (B / B'ch)2/3 ()

Trong tinh toan thuc t& ¢ thé gap hai trudng hop.

e Néu trong thiét k& c6 dao rong dong chu hay dam bao sau khi x6i dong chu
phét trién rong ra toan cau (chiéu sau sau khi x6i & bdi song 16n hon chiéu sau long chi
ldc tu nhién h'y > h,) thi thay:

Bch = B = Q / (Qch + ch)
vaB, =L, (1-2)
vao cong thiic 2 dé tinh toan. Trong d6:
B: hé s6 tang luu lugng toan bo, hay hé s6 tang luu lugng trung binh tai mat cat
duéi cau;
Q: luu luong tinh todn toan by, m?/s;
Q. Que: luu lugng nude chay qua dong cht va bai song dudi cau ldc tu nhién,
m’/s;
L.: khiu do ciu ké ca tru, m;
A: h¢ so thu hep do tru cau chodn vao dong chdy, A = by, / 13
by,: chiéu rong tru cau, m;
1, chiéu dai nhip cau, m.

e Néu sau khi ngling x6i, dong chli van gilt nguyén va khong dung bién phap dao

rong long chu thi B, = B, va B, s€ dugc xac dinh theo cong thic cua Gido su, Tién si
Nguyén Xuan Truc gidi thiéu trong tai liéu [1].

b. Phuong phdp tinh xo6i chung ¢ phan bdi song dudi cdu va o cdc song khong
mang phu sa (khi toc dé nuéc chdy nho hon toc do cho phép khong xo6i: V<V,,.)

Cau tao dia chat & bai song thudng gém nhiéu 16p. Lép trén ciing phan 16n 1a dat
dinh va ¢6 ciy cd moc; sau hon la 16p cat, soi, phu sa cau tag long song; dudi nira 1a tang
dat co ban. Theo Gido su O.V. Andreev, x6i chung & bai song dudi cau duoc ti€n hanh
theo trinh tu sau.

e Kiém tra xem dong song sau khi 1am cdu bi thu hep c6 xay ra hién tugng x6i
hay khong. Diéu kién dé c6 xoi la:
Néu 16p dat trén cuing c6 cay c¢6 moc:
Bb > (1 - 7\,) (Voc / Vbc)
Neéu 16p dat trén cung khong ¢ cay c¢o6 moc:
Bb > (1 - }\') (Vox / Vbc)
Trong do:
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Vs Vox: toc d0 cho phép khong x6i cta 16p dat c6 cay co moc va khong c6 cay co
moc (xem Bang 1 va 2), m/s;

V,.: toc do phan bai song dudi cau lic tu nhién, m/s;

By: hé s tang luu luong & phan bai song dudi ciu so véi ldc tu nhién, xac dinh theo
cong thic cta Gido su, Tién si Nguyén Xuan Truc gidi thiéu trong tai liéu [1].

e Tinh chiéu sau nudc & bai song sau khi x6i

> Néu dia chat bai song dong nhat cung duong kinh hat, chi€u sau sau khi x6i &
bai song h'y dugc x4c dinh theo cong thic sau.

h'y = thbec /1(1- M)V 4]

Trong d6: hy 12 chiéu sau & bai song trudc khi x6i; V,, ¢6 thé x4c dinh theo bang 1 va 2.

Bdng 1
Van toc day cho phép khong x6i cua dat khong dinh V, (m/s)
(trong cong thiic tinh tri s6'vén téc cho phép khong x6i V, = (V,,/ d"°)h'"°)
Loai dat da | Co hat Puong kinh hat (mm) V,, (m/s) V,/d"
Nho 0,05-0,25 0,02 0,65
Cat Vira 0,25 -1,00 0,02 0,65
Lén 1,00 - 2,50 0,02 -0,25 0,65 - 0,70
Nho 2,50 - 5,00 0,25-0,35 0,70 - 0,85
Soi Vira 5-10 0,35-0,50 0,85-1,1
Lén 10-15 0,50 - 0,60 1,1-1,2
Nho 15-25 0,60 - 0,80 1,2-1,5
Cuoi Vira 25-40 0,80 - 1,00 1,5 -1,7
Lén 40 - 75 1,00 - 1,35 1,7-2,1
Nho 75 -100 1,35-1,50 2,1-235
Cuoi 16n Vira 100 - 150 1,50 - 1,95 2,35-2,6
Lén 150 - 200 1,95 -2,25 2,6 -2,95
Nho 200 - 300 2,25-275 2,95 -3,35
b4 tang Via 300 - 400 2,75 - 3,15 3,35-3,70
Lén > 400 >3,15 > 3,70
Bang 2
Van téc trung binh cho phép khong xéi cua dat dinh V
o Do nén Ty trong Chiéu sau nuée (m)
Loai dat chit (T/m) 0,4 1 | 2 | > 3
V., (m/s)
Chat it 1,2 0,35 0,40 0,45 0,50
Sét. 4 sét Chat vira 1,2-1,5 0,70 0,85 0,95 1,10
’ Chat 1,65 -2,05 1,00 1,20 1,40 1,50
Rat chat 2,05-2,15 1,40 1,70 1,90 2,10
Chat vira 1,2 -1,65 0,60 0,70 0,80 0,85
bat bot Chat 1,65 - 2,05 0,80 1,00 1,20 1,30
Rat chat 2,05-2,15 1,10 1,30 1,50 1,70

> Néu cdu tao dia chét 1ong song gém nhiéu 16p, ¢ thé x4c dinh chiéu sau nudc
sau khi x6i bang phuong phéap d6 giai (hinh 1). Phuong phap do giai dugc ti€n hanh theo

trinh tu sau.
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- V& duong luu luong nguyén t6 cho phép khong x6i thay déi theo chiéu sau x6i
phat trién q,, = f(h,) tuy thudc loai dat theo cac bi€u thic:
DG6i v6i dat dinh: Qo= hV,,
D6i vé6i dat khong dinh: Qox = (Vg / d0)h,76
Trong dé, ty s (V,, / d") dugc 14y theo bang 1, V, 12 van téc ddy cho phép khong

- V& duong luu luong nguyén td thuc té tai bai song q, .= f(h,) theo cong thic:

Qe = DBy Vi / (1 - 1)

- Dua vao giao diém cta dudng q,, = f(h;) va dudng g, = f(h,), xdc dinh duoc
chiéu sau x6i 6 bai song.

Hinh 1. So d6 xéc dinh chiéu
sau sau x6i chung h', & bai song
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2. Cong thirc tinh x0i cuc bo

Néu viéc nghién ctru du doan x6i chung trong nhitng nam gan day c6 nhitng tién
bo rat 16n, cadc nha khoa hoc da co ban thong nhat dugec vé mo hinh 1y luan tinh todn x6i
chung trong céc tai liéu huéng dan phuong phdp xdc dinh khiu do ciu va x6i trong khu
vuc cau thi viéc phan tich x6i cuc bo tai tru cau hién van 1a van dé chua dugc nghién ciu
thoa ddng. Tinh x6i cuc bo va bién phap chong lai né dang tré thanh dé tai dugc nhiéu
nha khoa hoc & trong va ngoai nudc quan tam. Hién tugng x6i cuc bo tai tru cau duoc giai
thich theo cdc nguyén nhan khac nhau, két qua ciing khac nhau tuwong d6i nhiéu [1]. Tat
cé céc phuong phdp tinh toan x6i cuc bo hién nay c¢6 chung nhitng nhuoc diém co ban 1a
thi€u mo hinh i luan théng nhat va viing chéc, dua vao thuc nghiém hoac két hop giai tich
va thuc nghiém dé xay dung cdc tham s6 tinh todn trong cong thifc, v cuéi clng 1a thiéu
s0 liéu do x6i thuc t& dé kiém tra do tin cay cua ching. Dué6i day gi6i thiéu mot s6 cong
thiic tinh x61 cuc bo.

a. Cong thitc tinh x6i cuc bé tru cdu ciia Truong Pai hoc Xdy dung Ha Noi

Nam 1982 Gido su, Tién si Nguyén Xuan Truc va Ky su Nguyén Hitu Khai cua
Truong Pai hoc Xay dung Ha Noi da gidi thiéu cong thiic xac dinh tri s6 x6i cuc bo 16n
nhat tai tru cau can cit vao két qua xo6i thuc t€ & mot s6 cau dang khai thac nhu sau.

- Khi toc d6 dong chay dén tru nho hon téc do khong xdi cua dat cau tao long
song V <V, (hay gap & céc tru cau xay dung trén phan bai song hay trén cac kénh dao):

th — 0,97de0’83h0’17(V/V0X)1’04
- Khi V 2 V_, (d6i vé6i cac tru & dong chu):
hy, = 0,52K b75h*2(V/V,, )16
trong do:
h,,: chiéu sau x6i cuc bo 16n nhat tai tru ciu, m;

K,: hé s6 xét dén anh hudng cta hinh dang tru cau, dugc 18y bang 0,1K¢;
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K:: hé s6 hinh dang cua laratslaxev xdc dinh theo Phu luc 5;
h: chiéu sau nudc chay tai tru cau trude khi c6 x6i cuc bo, m;
V: téc do nudc chay tai tru cau trudc khi cé x6i cuc bo, m/s;

V.. toc do cho phép khong x6i clia 16p dat tai vi tri x6i phéat trién t6i, m/s; xac
dinh theo Bang 1 va 2;

b: chiéu rong tinh todn cta tru, m.
b. Cong thitc tinh x6i cuc bo tru va mo cdau cua Phé gido su - Tién si Tran Dinh
Nghién
e Xo6i cuc bo tru cau

Sau qua trinh nghién ctu co ché x6i cuc bo d6i véi tru tron hodc tru tron dau, Pho
gido su - Tién si Tran Dinh Nghién & Truong Pai hoc Giao thong van tai Ha Noi da xay
dung cong thitc 1y thuyét, dong thoi ki€n nghi cong thic thuc hanh tinh x6i cuc bd & tru
cau doi véi ca hai loai x6i nuée duc va x6i nude trong [2] nhu sau.

he, = Kyfhh, (V/V,)"KoKy
trong do:
h,, va h,: chiéu sau x6i cuc bo va chiéu sau x6i chung tai vi trf tru, m;
h: chiéu sau dong chay, m;
K, va Kg: hé so xét t6i anh hudng ctia huéng dong chay va hinh dang tru;
K=1.24,n=0,77khi V<V vakhi V>V nhung V/V,, < 1 (x6i nudc trong);
K=1,11;n=1khi V>V nhung V/V,, > 1 (x6i nu6c duc).
V: van t6c dong chay dén tru, m/s;

V., toc do ngling x6i phu thudc vao dong nudc 1a trong hay duc, m/s, duoc xdc
dinh theo cong thiic:

Vi, = 3/gon (h/d)**

trong do:
®: do tho thuy luc cta hat ddy song c6 duong kinh ds,, m/s;
d: duong kinh ds, cua hat day song, m;
g =9,81 m/s* 1a gia toc roi tu do,
V, =3,64/hd 12 t6c do khong x6i chia hat dat, m/s.
e Xo6i cuc bo mo cau

Trong dé tai nghién ctu gan day nhat [11]; [12], Phé gido su - Tién si Tran Dinh
Nghién trén co s& két qua thi nghiém d6i véi x6i 16n nhat tuong tng véi toc do dong chay
V xdp xi va bang t6c do khdi dong cua hat V., va céc két qua khi V > V_ cua cdc tac gia
khac do6i véi mot s6 dang mo (hinh 2), da sir dung cac ham tuong quan c¢6 dang khac nhau
gifta chiéu sau x6i cuc bo 16n nhat h, véi dién tich choan dong chay L _h,, clia mé dé phan
tich s liéu thi nghiém va dua ra cac cong thic danh gia x6i cuc bd mo cau doi véi ca hai
truong hop x6i nuée trong va x61 nude duc nhu sau.
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Hinh 2: So d6 m6, dong chay va viing x6i d6i véi mo tron dau
> M0 thang ditng vuong dau:
h. = 1,38h,,(L,,/ hy,)"%
> MG thang ding tron dau:
h. = 1,18h,,(L,,/ hy)**
» Mo tuong canh:
- KhiL,/h, =0,75 + 20.4:
h. = 1,03h,,(L,,/ hy)*>
- KhiL/hy = 19,6+ 69:
h, = 0,078h,(L,./ hy) + 4,26
» Mo c6 1/4n6n :
h, = 0,25h(L,./ hy) + 0,64
trong do:
h.: chiéu sau x6i cuc bo 16n nhat tai mo ciu, m;
hy,: chiéu sau dong chay thuong luu mo trude lic x6i cuc bo, m;

L,.: chiéu dai m6 va nén duong dau ciu nho ra giao véi dong chay tng véi muc
nudc tinh toan, m.

c. Mot sé cong thirc tinh nhanh x6i cuc bo tru cau don gidn

Vé6i muc dich thiét thuc, sau day ching toi gidi thiéu mot s6 cong thic tinh chiéu
sau x6i cuc bo da cong bo & tai liéu [10]. St dung cac cong thiic nay gidp du bao nhanh
x6i cuc bo tru cau va két qua tim duoc c6 thé dung 1am tri s6 tham khéao.

e Xo6i cuc bo & tru ¢6 dang hinh tru
> X6i cuc bo trong dit khong dinh

Bang 3 sau day gidi thiéu mot s6 cong thiic tinh x6i cuc bd tru ciu ap dung trong
dat khong dinh.
Bang 3
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Cong thirc tinh chiéu sau x6i cuc bo tru cau ap dung trong dat khong dinh

Tén cong thiic Cong thiic Goi y diéu kién ap dung
Shen I h,, = 1,170 b Nudc trong, ddy song 1a cét
Shen 11 h,, = 1,590, b Dong chay mang bun cat, ddy song la cét, Fr > 0,5
Laursen h =111y b* Dong chay mang bun cat, ddy song 1a cét, Fr < 0,5
Dong chay mang bun cét, ddy song la cat véi:
Blench h,, = 1,8.%7 b -y, 0,001 < Dy, < 0,004
vaFr<0,3

Trong cac cong thuc trén:

h,,: chiéu sau ho x46i cuc bo, m;

b: chiéu rong tru, m;

U,: t6c do dong chay dén tru, m/s;

Y,: chiéu sau dong chay thuong Iuu tru, m;

Fr="U,/ (gy,)" 1a hé so6 Froude, trong d6 gia toc roi tw do g = 9,81 m/s”.
> X6i cuc bo tru cau trong dat dinh

D6i vé6i dat dinh, c6 thé sir dung mot s6 cong thiic don gian dé ddnh gia x6i cuc bo
tru cau dua trén co s chiéu rong tru nhu trong bang 4.

Bang 4
Cong thiic tinh chiéu sau x6i cuc bé tru cau ap dung trong dat dinh
Hinh dang tru trén mat bang Do nghiéng mat tru h,,, (m)
Tron Thang ding 1,5b
Chit nhat Thang diing 2,0b
Hinh hat dau Théng ding 1,2b
Chit nhat v6i cdc mili nita hinh tron | Thang diing 1,5b
Mat nghiéng vao phia trong, hudng
Chi nhat v6i cdc mii nira hinh tron  |1én dinh tru mot géc 16n hon 20° so 1,0b
v6i phuong thing ding
Chit nhat v6i cdc mili nira hinh tron | Mat nghiéng ra phia ngoai, huéng 1én
dinh tru mot géc 16n hon 20° so véi 2,0b
phuong thiang ding

e Xoi cuc bo 6 tru cau khong c¢6 dang hinh tru

Danh gid x6i cuc bo & tru khong c6é dang hinh tru c6 thé duoc thuc hién bang cich
dua thém cac y€u t6 hiéu chinh phu hgp vao cong thic tinh x6i cuc b d6i véi tru hinh tru
da trinh bay & trén.

Céac tru khong c6 dang hinh tru c6 thé dugc thi€t k€ huéng miii sic hon vé phia
dong chay dén so véi cac tru ¢6 dang hinh tru. N6 s& c¢6 hiéu qua 1am giam chiéu dai cua
xody moéng ngua va do vay giam chiéu sau x6i. D6i véi cédc tru ¢6 mii ti, két qua dao
nguoc da dugc ching minh. C4c yéu t6 dé hiéu chinh d6i v6i cac tru khong c6 dang hinh
tru duoc dua ra trong bang 5 va duoc thé hién & hé so f,.

Bdng 5
Yéu to6 hinh dang tru f,
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Hinh dang tru trén mat bang Chiéu dai/ chiéu rong Hé so f,
Tron 1,0 1,0
2,0 0,91
3,0 0,76
Hinh hat dau 4,0 0,67
0,73
7,0 0,41
Miii parabol 0,80
Miii tam giac géc 60° 0,75
Miii tam gidc géc 90° 1,25
L 2,0 0,91
Miii elip 3.0 0.83
.. 4,0 0,86
Miii cung nhon 0.92
e 2,0 1,11
Miii chit nhat 40 1,40
6,0 1,11

Yéu t6 xét dén huéng xién clia dong chay dén dugc thé hién & hé s6 f; theo hinh 3.

Nhu vay déi véi tru cAu khong ¢6 dang hinh tru, chiéu sau x6i cuc bo hyy,, dugc
tinh theo cong thiic:

hepkner. = Nepfofs
Trong d6, h,,: chiéu sau x6i cuc bo & tru cau ¢6 dang hinh tru duogc tinh nhu da trinh bay
O trén.
e X0i cuc bo 6 tru gdm cdc nhém coc
Cac tru cau phan 16n duoc dat trén cac nhom coc. Mi coc thuong & dudi duong x6i
chung va néi chung c6 kich thudc trén mat bang 16n hon tru. Phan tich x6i cuc bo cho
truong hop nay tot nhat 1a thuc hién theo 8 4.5, truong hop dac biét thi hai.

r
Mulliplying lactors lor )
angle ol aliack o

14
Hinh 3: Hé s6 hiéu chinh d6i véi sk

géc xién cua dong chay so véi &
phuong doc tru. F‘{’« / -

1
Il L A

0 30 60 90
Ghi chii: Trong tai liéu [1], Gido su, Tién st Nguyén Xudn Truc con gidi thiéu mot so’ cong
thitc tinh x6i cuc bo cua:

-M.M. Zuravlev va Latusencov;

- 1. A. laratslasev; va

- Cdc cong thiic theo Tiéu chudn BCN 62-69 ciia Lién xo6 trudc ddy.
Ban doc c6 thé tim hiéu, lua chon dé sit dung.

PHU LUC 4-2
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Phan tich thuy luc cau vuot song trén mo hinh HEC-RAS
1. Giéi thiéu
Mo hinh phan tich song (River Analysis System - RAS) do Trung tam Thuy van
cong trinh (Hydrologic Engineering Center - HEC), sau day goi la M6 hinh HEC-RAS

cua Cuc K§¥ thuat cong trinh Quan doi My thiét k€ dung dé phan tich thuy luc cdc cong
trinh xay dung c6 lién quan t6i dong chay song ngoi nhu cau; cong; duong tran...

Mo hinh HEC-RAS Ia hé théng phadn mém téng hop, dugc thiét k& dé st dung
trong moi trudng nhiéu chiic nang c6 anh hudng 1an nhau.

Céac mo-dun trong M6 hinh HEC-RAS déu duoc xay dung dua trén nhiing co s& 1y
thuyét c6 lién quan téi nhitng kha nang tinh toan khac nhau. Nhung trong tat ca cac mo-
dun déu c6 st dung chung hai phuong trinh co ban 1a phuong trinh nang lugng va phuong
trinh dong luong.

D6i v6i cong trinh cau vuot dong nude, dé phuc vu du bdo x6i chung do ciu thu
hep dong chay va x6i cuc bo tai chan tru va mé cau, trong Mo hinh HEC-RAS con st
dung cdc phuong trinh nira thuc nghiém. Dudi day chiing toi xin gidi thiéu tom tat cdc
phuong trinh dung trong M6 hinh HEC-RAS c6 lién quan t6i viéc tinh todn xay dung
duong mat nude & doan sdong ¢ cau va phan tich x6i dudi cau.

2. Co s6 1y thuyét phan tich thuy luc doan song ¢6 cau trong M6 hinh HEC-RAS
a. Cdc phuong trinh phdn tich duong mdt nudc

Vé 1y thuyét, dudng mat nudc trong Mo hinh HEC-RAS dugc tinh todn tir mat cét
nay dén mat cat khac (hinh 1) bing viéc giai Phuong trinh nang luong theo trinh tu tinh
1ap (phuong phdp budc nhay tiéu chuan). Phuong trinh nang luong dugc viét nhu sau:

@ O

a _
Y, +Z,+ 22 =Y, +Z + 2 +h, aNA - ——__  Duongningluong h,
20 ¥ 21
() %) v
Mat nuéc .
29
£ Y —
trong do: ?
Y,, Y,: chiéu sau nudc & cic Y,

<. L. H
mat cat; G A= P Déy song
Z, A= B

Z,,Z,: cao d6 long chu;
Z,

V., V,: toc do trung binh; ' Mat chuén

o, O,: hé so sua chira toc do; . o
o Hinh 1: So do céc yéu to
g: gia toc trong truong; .
, ; . trong phuong trinh nang lugng
h,: ton that cot nuéc nang

luong gitra hai mat cat, bao gom
ton that ma st va tén that thu hep
hoac mé rong ctia dong chay.

Phuong trinh niang luong chi dp dung dugc trong céc di€u kién dong chay cé su
bién d6i dan dan, tir ché do dong chdy dudi t6i han sang trén t6i han hodc tir trén t6i han
xuong duéi t6i han ¢6 su thay déi cham. Khi dudng mat nudc vuot qua dong chdy tdi han,
c6 su thay déi dot ngot nhu & nhitng noi ¢6 nuée nhdy thuy luc, dong chay thap duédi ciu
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va & cdc khu nhap luu (ngd ba song) thi vé nguyén tic, phuong trinh nang lugng coi nhu
khong 4p dung duoc nita. Lic d6 HEC-RAS sé sir dung phuong trinh dong luong dé tinh
toan. Phuong trinh dong luong xuat phat tir dinh luat 2 Niuton theo phuong dong chay cé
dang:

>F,=m.a (2)
trong dé:
>F,: tong cac luc theo phuong x;
m: khoi luong nudc;
a: gia toc chuyén dong clia khoi nudc.

Tur phuong trinh (2) ¢6 thé biéu dién su thay déi dong luong cia mot khoi nudc
gidi han boi hai mat cit ngang song (1) va (2) trong mot don vi thoi gian bing phuong
trinh sau:

P,-P, + W, - F = Q.p.AV, 3)
trong do:
P,; P,: ap luc thuy tinh & mat cat;
W,: trong luc ctia khéi nudc theo phuong x;
F;: luc do ma sét trong tir mat cit 2 dén mat cat 1;
Q: luu lugng nudc;
p: trong luong riéng cua nudc;

AV,: bién thién van toc tir mat cat 2 dén mat cat 1.

Puong mat nuéc qua cau dugc
tinh todn dua trén co s& can bang dong
nang tir mat cat 2 t6i mat cat 3 theo ba
budc tuong tng vdi ba doan: tir mat cét 2
t6i mat cat ha luu cdu HC; tir mat cat HC
t6i mat cat thuong luu cau TC, va tir mat
cat TC t6i mat cat 3 (hinh 2).

Ngoai hai phuong trinh co ban (1)
va (3) néu trén, dé phan tich dudng mat
nudc & doan song c6 cu, trong M6 hinh Hinh 2: Mt cét thuong, ha luu cau
HEC-RAS con stt dung mot phuong trinh
thuc nghiém - Phuong trinh Yarnell nam 1934. Tuy khong nhay cam nhiéu véi khau do
cau vé cac dac di€ém bé rong thoat nudc, hinh dang mé nhung phuong trinh nay lai rat
nhay cam vé anh hudng ctua bé rong chodan dong chay cua tru. Vi vay n6 rat thich hop khi
duoc dung dé xem xét anh hudng ciia tru ciu t6i dudng mit nude & khu vuc cau.

b. Cdc phuong trinh phdn tich xoi dudi cau

Phan tich x6i dudi cau trong Mo hinh HEC-RAS vé co ban dugc thuc hién theo cac
phuong trinh da giGi thiéu & § 4.4 va § 4.5 ciia Chuong IV. Trir phan x6i tu nhién (ngudi
tinh phai tu phan tich, téng hop dua ra két luan dua vao tai liéu diéu tra dién bién long
song thuc t&€ qua nhiéu nam), con lai x6i chung (x6i thu hep) do cau thu hep dong chay va
x6i cuc bo tai chan tru vA mo cau déu c6 thé thuc hién dugc trén Mo hinh HEC-RAS. Két
qua du bdo x6i cudi cung tai céc tru cau 1a su phan tich téng hop cac tri s6 x6i do.

3. Str dung M6 hinh HEC-RAS trong phan tich thuy luc cau vuot song
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a. Yéu cdu so'liéu

C4c tai lieu cht yéu phuc vu phan tich thuy luc cau vuot song trén M6 hinh HEC-
RAS bao gom:

e Tai liéu dia hinh, dia mao

Ngoai tai liéu dia hinh thong thudng can ¢6 nhu ban do ty 1& cac loai (1/250 000;
1/100 000; 1/50 000 v.v...), binh d6 khu vuc c4u, mat cat tim cdu, cAn phai dua vao Mo
hinh mot s6 mat cat uét trén doan song. Cdc mat cit nay dugc bo tri & ca hai phia thugng
va ha luu cdu. Dua vao két qua diéu tra hién trudng, nguoi st dung dénh gid va khai bao
cdc hé s6 nham (n); céc thong s6 vé hé thong dé diéu; cong trinh chodn nudc (néu cd)
v.v... vao chuong trinh.

e Dong chay

Céc dac trung ban ddu cua dong chay 6n dinh phai duoc dua vao HEC-RAS dé tinh
toan duong mét nuéc bao gom: ché do chdy, diéu kién bién va luu luong tinh todn. (Mo-
dun "Dong chdy khong on dinh" ldn ddu tién da duoc dua vao trong HEC-RAS 3.0, thdng
1 nam 2001).

Phan dudi day gi6i thiéu tom tit cdc dic trung ban dau ctia dong chay 6n dinh.
» Ch€ do chay

Cé6 ba ch& do chay la chay ém, chay xiét va chay phan giGi. Trong d6, diéu kién

chung thuong xay ra nhat la cac truong hop chay ém (iing voi Fr < 1).
» Diéu kién bién

C6 ba loai yéu cau diéu kién bién tuong ting vdi ba ch€ do chay néu trén la:

- D6i v6i ché do dong chdy ém, diéu kién bién chi phai dua vao & cdc diém muit
ha Iuu ctia hé thong song.

- Doi v6i ch€ do dong chay xiét, yéu cau chi phai dua diéu kién bién vao & cac
diém muit thuong luu ctia hé thong song.

- Dai v6i ché do dong chay phan gidi, yéu cau phai dua diéu kién bién vao tét ca
céc diém dau va cudi ctia hé thong song.

Nguoi dung phai lua chon khai bdo mot trong cac yéu ciu vé di€u kién bién noéi
trén vao chuong trinh. C6 4 dang di€u kién bién sin c¢6 cho nguoi dung lua chon tuy theo
nguon tai liéu cé thé c6 1a: muc nude da biét; chiéu sau téi han; chiéu sdu binh thuong
hoac duong quan hé muc nudc voi luu luong.

» Luu luong tinh todn

Luu lugng tinh todn dugc dua vao timg mit cit ngang dé phan tich dudng mit
nudc. [t nhat phai c6 mot diéu kién dong chiy dé dua vao cho mdi doan song. Khi mot gid
tri luu lugng duge dua vao & diém miit thuong luu clia doan séng nao, thi né duoc coi nhu
khong déi (Q = hing s6) cho toan doan song d6 cho dén khi c6 dong chay khac bd sung
vao. Luu luong tinh todn do nguoi st dung dua vao chuong trinh qua cac phuong phap
phan tich tir s6 liéu thuc do, tir diéu kién mua trén luu vuc hay cac phuong phap da biét
khdc. Trong mo-dun dong chay 6n dinh, HEC-RAS khong bao ham viéc tinh luu lugng tir
dién tich gia tang cho mdi doan song.

e Tai liéu dia chat va hinh dang md, tru cau

Tai liéu dia chat va hinh dang md, tru dé dua vao chuong trinh phuc vu tinh x6i
dudi cu la: duong kinh hat vat liéu day tng v6i ham lugng luy tich 50% va 90% (Ds, va
Dy,) cua duong cong luy tich thanh phan hat va cac yéu t6 hinh hoc ctia mo, tru.
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a. Phdn tich thuy luc

e Xdc dinh cac thong s6 md rong va thu hep dong chay khu vuc cau

Sau khi da khai bdo céc tai liéu dia hinh, di€u kién dong chay va di€u kién hinh
hoc clia cdu, chuong trinh dugc thuc hién dé cung cdp cho ngudi tinh mot s6 thong so
thuy luc (chiéu sau dong chay, s6 Froude v.v...). Thong qua cac phuong trinh héi quy,
nguoi st dung sé xac dinh bon thong s6 dac trung ctia moé hinh 1a: chiéu dai doan song va
hé s6 thu hep (L, va C,), chiéu dai doan song va hé s6 md rong (L, va C,) sao cho phit hgp
nhat v6i diéu kién thuc t€ trén co s& nhitng tiéu chuin so sdnh.

e Hiéu chinh mo hinh va phan tich thuy luc

Cic thong s6 dic trung x4c dinh duoc tir buée trén duge 1an luot khai bao dé mo
hinh hod mo6 hinh pht hgp hon so véi mo hinh lan dau. Sau d6 cac chiic nang phan tich
thuy luc s€ chinh thitc dugc thuc hién theo yéu ciu cua ngudi st dung.

e Phan tich x6i dudi cau
Trén co s& két qua phan tich thuy luc va tai liéu dia chat day song da khai bao,

chuong trinh s& cho phép phan tich x6i dudi cdu. Nguoi st dung c6 thé yéu cau xdc dinh
tri O x6i sau nhat hoac tri s6 x6i tng véi diéu kién thuc t€ timg ma, tru.

e In xuit két qua

K&t qua tinh todn xong c6 thé in xuat bao gébm: mang ludi song, cac mat cit ngang,
tric doc, dudng mat nudc trudc va sau khi 1am cau, dudng ddy song dudi cdu sau x6i...,
céc két qua tinh todn thuy luc du6i dang so d6 va bang bi€u. Mot s6 hinh anh dudi day
giGi thiéu két qua phan tich thuy luc va x6i dudi mot cau vuot song.
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E =70
& 285
o 280
a
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250 T T T T T
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Hinh 3a: Hinh anh ph6i canh doan song  Hinh 3b: Mait cét thuong, ha luu va su
c6 cau thu hep dong chay trudc va sau cau

Hinh 3: Mo hinh doan song va ciu
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Nho nhitng chiic nang lién hoan ma M6 hinh HEC-RAS ¢6 thé dugc sir dung dé phéan
tich thuy luc cho cdc giai doan thiét k& cAu vuot song. Nhitng diém uu viét cia M6 hinh
HEC-RAS 1a & ché:

- Nho quan sét tryc tiép hinh anh va bang bi€u trén man hinh ma ngudi sit dung c6
thé nhan biét dugc nhitng diém khong phit hop (hinh dang, cao do céc diém khong ché mit
cat ngang/ doc; su di chuyén lién tuc ctia cdc b6 dong; céc dic trung thuy luc...) va c6 bién
phap stra chita mo6 hinh cho hop 1y, phu hgp nhét véi thuc té.

- Cac yéu t6 thuy luc duge xem xét day da, lién tuc trén mot doan song du dai,
khong bi bé hep trong pham vi mot mét cit nén tranh duoc nhitng anh hudng cuc bd anh
hudng t6i duong mat nude va dac biét 1a dén két qua phan tich x6i dudi cau.

- Kha nang phan tich lién hoan tir qda trinh phan tich thuy luc dén x6i dudi cau tao
diéu kién rat thuan loi cho nguoi st dung.

- Trén co so so lieu diu vao ddy da, Mo hinh HEC-RAS c6 thé gitip Chu nhiém do
an gia dinh nhiéu phuong 4n ciu vuot song, phan tich va xac dinh dugc cac yéu t6 thiy luc co
ban nhu duong mat nude trude va sau khi lam cau, phan bd van téc dong chay, kha nang x6i
16 duéi céu... clia tiing phuong 4n. C4c két qua dé giip Chi nhiém dé 4n c6 thém co s& dé lua
chon phuong dn t6i vu trude khi di vao céc van dé thiét k€ chi tiét.

T nam 1998 M6 hinh HEC-RAS dia dugc sir dung trong nhiéu du dn cong trinh giao
thong néi chung va du dn cau vugt song ndi riéng & Viét Nam. Thuc t€ da cho thay, HEC-
RAS 12 phan mém (*) c6 nhiéu tién ich, phtt hop dé phan tich thuy luc trong thiét k& cau vuot
song.

(*) DBén cudi thang 12 nam 2005, phdn mém HEC-RAS da duoc ndng cdp thanh phién ban HEC-
RAS 3.1.3. Ban doc c6 thé truy nhdp tim hiéu, lién hé khai thdc va sit dung theo dia chi sau.

http://www.hec.usace.army.mil/software/hec-ras/hecras-whatsnew.html
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PHU LUC 4-3

Vi du phan tich x6i dudi cau
1. Tailiéu
Cau C bac qua song S duoc bo tri theo so d6 nhip (40 x 10 + 45 + 80 + 120 + 80 + 45 + 40 x
4) m. Cau c6 phuong doc dat chéo véi phuong dong chay mot goc o = 15° va nam tru (T, T,,,

T, T,; va T,,) xay dung trong 10ng song, cac tru va mo khac déu dugc dat trén can. Cac dit kién
dé phan tich x6i duéi ciu bao gom:

- Luu luong lii thiét ké: Quax19 = 4000 m*/s
- Do déc mat nudce: S, = 0,0000143
- Muc nudce phan tich x6i (¥): H= 1,00 m

(*) Mot cdach gdan ding, thuong diung muc nudc cao cé tan sudt thiét ké tuong ving voi luu
luong lii cing tdn sudt dé’ du bdo xdi. Truong hop khu vicc cdu cé dnh hudng ciia thuy triéu hodc
nudc dénh tix song khdc, cé khi luu lugng i thiét ké lai xdy ra ¢ muc nudc thdp hon muc nudc
cao ¢6 cung tdn sudt. Vi vdy, can phdn tich lua chon myc nudc cao tuong ving voi luu luong lii
thiét ké'(bdt loi) dé phan tich x6i dudi cdu.

- Chiéu sau trung binh dong chay ¢ thugng luu cau:

y, = 14,00 m

- Chiéu sau hién tai & doan bi thu hep trudc khi x6i:
yo = 14,20 m

- Chiéu rong long song (Gng véi muc nude tinh x6i):
Tai mat cat thugng luu ciu: W, = 350 m
Tai mat cat bi thu hep duGi cau (**): W, = 329,50 m

(**) Chiéu rong long song da trir di chiéu rong cdc tru chodn vao dong chdy.

- Doan song bic cau tuong doi thang va dn dinh, khong c6 bai, ddy song kha bing
phang, long song duéi ciu 1a c4t min ¢6 dudng kinh hat nhu sau:

Dy, = 0,025 mm
D84 = 0,075 mm
Dy, = 0,095 mm

- Toc do dong chay (**):

(*#%) Cdc ddc trung toc dé dong chdy (binh qudn mdt cdt va binh qudn thuy truc) do tinh
phdn phoi luu lwong lii thiét ké theo mdt cdt ot thuy luc dudi cdu (ké cd két qud xdc dinh duogc
qua mo hinh thuy luc cdc loai) ma cé. Trong vi du nay khéng trinh bay cdch xdc dinh cdc ddc
trung toc do dong chay.

T6c do dong chay trung binh trén toan mat cat: V= 0,96 m/s
Toc do dong chay trung binh trude tru T, (****):  V,, = 0,55 m/s

(¥*#%) T, la tru duoc chon dé minh hoa phadn tich x6i cuc bo tru cdu.

- Can ct bo trf chung ctia cdu va tru, xdc dinh duoc tru T,, ¢6 kich thudc va diéu kién
sau.

Tru gém hai cot tron (theo chiéu dong chay), dudng kinh than cot:
D= 2 m
Bé tru (mii coc) hinh chit nhat, cé:
Chiéu day: t= 3,00 m
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Chiéu rong: B= 6,50 m
Chiéu dai: L= 22,50 m
S6 coc khoan nhoi dudi bé (theo mat chinh dién cau):
n, = 2
S6 coc khoan nhoi dudi bé (theo phuong dong chay):
n, = 6
Duong kinh coc khoan nhoi: O = 1,50 m
Chiéu sau dong chay trudc tru: Y = 7 m

2. Phan tich x6i duéi cau
a. XOoitu nhién

Thong tin tr cdc co quan quan 1y dudong song va diéu tra hién trudng cho thay khong c6
su x6i boi nghiém trong nao xay ra trén khu vuc doan song bac cau. Hai bo song va long song
kha 6n dinh. Vay c6 thé bo qua chiéu sau x6i tu nhién.

b. Xoichung

Doan song khong ¢6 bai, nén Iuu lugng & doan thuong luu cau va luu luong & doan long
din bi thu hep do ciu 12 nhu nhau: Q, = Q, = 4000 m?/s.

Téc do t6i han cua hat cat V, duoc tinh theo cong thic 4-8:
V. =6,19y"Dy,"” = 6,19 x 14"° x 0,000025"* = 0,28 m/s

C6 V/V =0,28/0,96 = 0,29, vay xay ra x6i nudc duc. Sir dung cong thic 4-4 dé phan tich
x0i chung dudi cau:

Yo = }’1[Qz/Q1]6/7[Vv1/vvz]k1
y, = 14[4000/4000] %71350/329,50] !
¥, = 14,60 (m)

Trong d6 hé s6 k, dugc xac dinh nhu sau: C6 U. = (gy,S)* = (9,81 x 14 x 0,0000143)*’
= 0,044 (m/s); v6i Dy, = 0,025 mm, theo biéu do hinh 4-4 xac dinh duoc ® = 0,001 m/s va ty so
U. /o = 44 > 2; theo bang 4-4 c6 hé s6 k, = 0,69.

Vay chiéu sau trung binh x6i chung duéi cu la:
Veen = Yo — Yo = 14,60 m — 14,20 m
Ve = 0,40 m
c. Xoicuc bo
e Xo6i cuc bo tru cau
Xo6i cuc bo tai tru T, duoc phan tich véi 3 gia dinh:
- Xéi chung chua dé 16 dinh bé tru;
- Xéi chung da dé 10 bé tru, dudng x6i chung & duéi dinh bé 0,50 m; va
- X6i chung da dé 16 nhém coc.
» Truong hop x6i chung chita dé' 1o dinh bé tru

Vi gia dinh ndy, chi xét x6i cuc b doi véi than tru. Ding cong thitc 4-9 d€ tinh chiéu
sau ho x6i cuc bo.

chb = 2’0 I(1 K2 K3 K4 aO.65 y10.35 Fr10.43
Xac dinh cac hé s6:

He¢ s6 K, = 1, tru tron
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Hé s6 K,:
L=2x2,00=4m; a=2m
Duing cong thiic 4-10 v6i gée chéo a = 15° x4c dinh duge K, = 1,29
Heé s6 K, = 1,1 véi tinh trang ddy song tuong doi biang phing
Hé s6 K, = 1 vi Dy, = 0,025 mm < 60 mm
He¢ s6 Fr,:
Fr, =V, /(gy,)"’ = 0,55: (9,81 x 7)*° = 0,066

Thay céc gid tri vao biéu thiic tinh x6i cuc bo tim dugc chiéu sau hé x6i cuc bo la:

Ve = 20K, K, K K, 2™y, Fr,*®
Voo = 20x 1x 1,29 x 1,1 x 1 x 2°° x 7% x 0,066"*
Yieb = 2’75 (m)

»  Truong hop x6i chung da 1o bé tru, duong xéi chung ¢ dudi dinh bé 0,50 m

Vi gia dinh nay, phai xét x6i cuc bo ddi véi bé tru. Dung cong thiic 4-9 d€ tinh chiéu sau
hé x6i cuc bo.

Xac dinh cac hé s6:

Heso K, =1
Hé s6 K,
L=22,50m a=6,50m

Duing cong thitc 4-10 v6i géc chéo a = 15° x4c dinh duoe K, = 1,50
Hé s6 K, = 1,1 vé6i tinh trang ddy song twong d6i bang phang
Hé s6 K, = 1 vi Dy, = 0,025 mm < 60 mm
He¢ s6 Fry:

Cian ct diéu kién gia dinh, d6i chi€u véi hinh 4-6 biét y, = 0,50 m

C6 Dg, = 0,075 mm, hay k, = 0,000075 m, v6i V,, = 0,55 m/s, theo cong thic 4-12 xac
dinh duogc: V;= 0,45 m/s

C6 y,= 0,50 m; V,= 0,45 m/s, tim duoc:
Fr,=V,/(gy)" = 0,45 : (9,81 x 0,50)*° = 0,20

Thay céc gid tri vira tim vao cong thitc 4-9 (trong d6 dung y; va Fr; thay cho y, va Fr,), x4c
dinh dugc chiéu sau ho x6i cuc bo 1a:

v = 20K KKK, 2065 yf0.35 Frf0‘43
Ve =20x I x 1,50x 1,1 x 1 x 6,50%% x 0,50%% x 0,20°%
Yo = 4,38 (m)

» Truong hop x6i chung da dé’ 1o nhém coc

Vé6i gia dinh nay, phai xem xét x6i cuc bo d6i v6i nhém coc da bi x6i chung dé 16 ra
trong dong chdy. Van dung cong thiic 4-9 dé tinh chiéu sau ho x6i cuc bo.

Xac dinh cac hé so:
Heé s6 K, = 1, tru tron
Hé s6 K,

L=6x1,5m=9m
a=2x150m=3,00m

Duing cong thiic 4-10 véi géc chéo a = 15° xac dinh duge K, = 1,43
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Hé s6 K, = 1,1 vé6i tinh trang ddy song tuong d6i bang phang

Hé s6 K, =1 vi Dy, = 0,025 mm < 60 mm

He s6 Fr, =V, /(gy)* = 0,55 : (9,81 x 7)*° = 0,066

Thay céc gid tri vao biéu thic tinh x6i cuc bo, tim dugc chiéu sau hd x6i cuc bo 1a:

Yo = 20K, K, K, K, 2™y ¥ Fr /0%
Ve =2,0x 1 x 1,43 x 1,1 x 1 x 3% x 7% x 0,066°*
Yien = 3,95 (m)

Nhdn xét: Trong ba gid dinh trén, khd ndng xéi cuc bo tai tru doi vai truong hop bé tru 1o
ra la sdu nhdt. Vi vdy cé thé chon chiéu sau ho'xéi y,., = 4,38 m lam két qud dé thiét ké'tru T ,.

e Xoi cuc bo md cau
Hai m& cdu déu duoc dat trén can nén khong can xem xét tGi x6i mo.
d. Tong hop x6i

e Chiéu sau x6i téng cOng tai tru cau
Chiéu sau x6i téng cong tai tru T,, 1a:

2}]xéi = Yth. + YXch. + YXCb. = 0’00 + 0’40 + 4’38
2y, = 4,78 (m)

Chiéu sau dong nudc sau x6i cuc bo sé 1a:
h,, =7,00+4,78 =11,78 (m)
e Chiéu rong miéng ho x6i

Chiéu rong dinh hé x6i W (m) duoc xdc dinh theo cong thitc gan ding da giGi thiéu trong
84.5; muc 4.5.1.c.

W =20y,

Véi y, = 4,78 m 1a chiéu sau x06i, theo cong thic trén xac dinh dugc chiéu rong miéng ho
x06i vé moi phia tai chan tru T,, ¢6 kha nang dat tGi W = 9,56 m. Theo so d6 két cau nhip cua bo
tri chung c4u, chiéu rong nay khong 1am anh hudng t6i su 6n dinh cia cac tru lién ké.

e Thé hién x6i lén mat cit doc tim cdu

Sau khi da c6 két qua phan tich x6i duéi cau nhu trén, ¢6 thé mo ta dinh luong hinh &nh
x6i lén mat cit doc tim ciu theo cdc tri s6: chiéu sau x6i bao gém x6i tu nhién (néu co), x6i
chung, x6i cuc bo; chiéu rong miéng hd x6i.

PHU LUC 4-4
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Vi du tinh do dénh nudc phia thuong luu cau
1. Tai liéu
Cau M biac qua doan song T ¢6 so d6 nhip (33+42+63+42+33) = 213 m.
O diéu kién tu nhién, doan song c6: luu luong 1ii thiét k& Q,,, 14, = 2480 m’/s; muc nuéc
tinh todn tuong tng H. ;= 2,45 m; dién tich thodt nuéc A, = 1195 m?* do déc mat nuée I, =

0,0001; chiéu rong toan bo mat cat ngang song dudi cau B = 384 m, trong d6 bai trdi rong 139 m,
long cht rong 104 m va bai phai rong 141 m.
Phan phai luu luong 10 thiét k€ trén toan mat cit ngang song dudi ciu xdc dinh dugc: trong

pham vi cu, & diéu kién tu nhién c6 luu lugng Q,,, , = 2438 m’/s chdy qua dién tich mat cat uét
A, =1024 m*.

ciu o

clu o
Téng dién tich chodn nuéc cha céc try Gng v6i myc nuéc tinh todn: LA, = 35 m”.
Yeéu cdu: xac dinh cdc dic trung do dénh nuée phia thugng luu cau.

2. Tinh toan

a. Do dénh nudc lon nhdt phia thuong luu cdu

Do dénh nude 16n nhat thugng luu cau duge x4c dinh theo cong thic 4-19 két hop cong
thiic 4-20 nhu sau.

Ahd. max. — I<(\/cﬁu2 - Vcﬁuo 2) / 2g (1)
Xac dinh hé s6 K qua Cong thic 4-21 duéi day.
K=1+(V,/ V) a/(Fr/i)” 2)

Toc do trung binh ctia dong chay trén toan mat cat thuc V, khi chua ¢6 cau:
V,=2480: 1195
V,=2,08 (m/s)

Toc do trung binh dong chay trén phan mat cat thuc trong pham vi cdu V
chay chua bi thu hep:

Vo = 2438 : 1024
Vino = 2,38 (m/s)

Chiéu rong ngap tran tinh todn L
Lygsy =384 :2
Ly = 192 (m)

Xac dinh hé s6 Froude theo Cong thiic 4-22 nhu sau.
Fr=V?/gL, . =2,08/981x192=0,0023
Fr=0,0023

Xac dinh hé s6 a = f(Fr/i,; Q/Q..): Co  Fr/i, = 0,0023 / 0,0001 = 23 va Q/Q
Qoo i/ Quino = 2480 /2438 = 1,02; theo bang 4-11 tra dugc: a = 0,73.

khi dong

ciu o

cdu o

ngf}p:

ngap

cduo —

Thay céac gia tri da tim dugc vao (2), xac dinh hé s6 K:
K=1+(2,08:2,38)"x 0,73 : (0,0023 : 0,0001)*
K=1,116

T6c do trung binh dong chay dudi cau V,,, khi dong chay da bi cau thu hep:
Vi =2480: (1024 - 35) = 2,51 (m/s)

Thay céc gi4 tri da tim dugc vao (1), xac dinh do dénh nuéc cao nhat phia thugng luu cau:
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Ahy . = 1,116 x (2,512-2,38%) /2 x 9,81
Ah, .. = 0,04 (m)

b. Khodng cdch tir cau dén noi cé dé dénh nudc lon nhdt

d. max.

d. max.

Khoang cach x, tir cAu dén noi ¢6 do dénh nuGe 16n nhat phia thugng luu dugc xac dinh
theo cong thic 4-23 nhu sau.

ngip (FT /1) 3)
Thay céc gid tri da tim vao (3), x4c dinh dugc:
x,=0,73 x 192 x (0,0023 /0,0001)*°
X, =672 (m)

¢. Do dénh nudc lon nhdt 0 mdi doc duong dan lén cdu

x,=axL

Do dénh nudc 16n nhat Ahy, & méi doc duong dan 1én ciu duoc xdc dinh theo cong thiic
4-24 nhu sau.

AhTL = ARy, max. + Xolo + Vo?/ g (4)
Thay cédc gid tri da tim vao (4), xac dinh duoc:

Ahy =0,04 + 672 x 0,0001 + 2,08 : 9,81

Ahy =0,55 (m)
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; PHU LUC 4-5
HE SO HINH DANG TRU CAU K¢
- e - . R
Thé ty] Ke ' Chidu réng try tinh todn
' ol T . Khi tinh nudc chiy thing géc véi try :
. c -
ao 0 ’ 0,2 0,4 0,6 0:8 1,0 B! = B + (BM — B)E
0° 8,5 9.9 11,5 12,1 Khi. nudc chay xié&n géc : C
10° | 87 | 101 | 11,8 | 12,1 1) By = (L - By)sinao + B, néu g < 03
- : - C C
1 20 9,0 [ 10,3 | 11,7 | 12,2 s B, =B+ (BMm —B);, néup>03
.30° | 10,3 | 11,3 | 121 + 27 B = Lsina + B,cosa
i : , C .
40° | 11,3 | 12,6 ‘ B, =B+ (Bm - B
s N SR E R - o . R ) . B R ] H - N
Chi.y : Khi tinh midc chdy xién goc véi- hudng cua tru thi néu’ B < 1 cAn phai xic dinh tri s8 Bt theo
cong thilc B, = By(sina — cosa) e ) . '
Khi, tinh nudc chay thing géc vdi try :
- o . CE .
7 » B, = B + (BH - By
- 12,4 Khi nudc chay xien géc
2 - B, = Lsimx + Bycosa
, c .
' BD=B‘+('BH—B)E
Xem chi'y cuia loai 1
Khi nide chay thing géc véi try
i . B, = B° e :
«® 1 0 10° 20° 30° | 40° h
3 Kz | 85 8.9 90 | 102 | 11,3 | Khi nudc chiy xién.goc vdi try.
B, = (L - B)sinx + B :
o ) ’ . 1 7; 0ot r..f“w
¢ 7 ) = e n e e g )
Xem chi § cua loai 1 - PR
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PHU LUC 4-5 (tiép theo)

Chi#u rong tru tinh todn

Theé twr] Kg
Khi nudc chay thing goc vai try :
B, = B
Khi- nudc chdy xién goc véi try -
12,4 ) B, = Lsina + Bcosa .
4 .
> Xem chi y cua loai 1
. Khi nudc chay. thing géc vdi truc :
B, = B o o -
a® 1200 90° 60° Khi nudc chiy xién géc vii try : |
B, = (L - B)si + B
Kg 1227 [ 100 73 ¢ = (L.~ Bjsina :
10,0 B=4d
-/
* g I Bt
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Loai tru Kg " _Chidu rong try tinh todn
c’ Khi nudc chdy thing géc véi try : -
ke =t(5. o) B,=B |
ocm .0 2 4 s | 15 - | Khi nudc chdy xien goc véi try :
“ ' , | 7 |B =(-B)sinz+B
o® | 85 | 75 | 676 | 598 | sa | 7o
5 10°.| 87 7.7 68 | .61 55
. 20°- 1 9,0 78 | 71 6.2 5,6
T30° | 105 |86 | 75 | 63 | 57 .
T | 12 | 92 | 19 | &7 | 59
8 . R K =55 81 =B
A . , o
U
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Thir te|

Chi2u rgng try tinh tofn

. b = 90°
\ 0 0,2 0,4 0,6 0,8 1,0
o 7 3 ”
0° 1100 | 10,9 | 11,9 | 12,2
.9 Iy 10° | 102 | li,l 12,1 l '’ 'Xem quy dinh d6i vdi loai 1
B O 4 20° | 10,6 | 11,4
e 4 7 _ _
';{?_, 2 30 12,1 ‘
L 400 ) -
A [ ) B )
= Khi nudc chly thing. géc véi tru
2 =90 . . . C N
C/H : ' "I By =B + (BmMm — B)—
- N 6 (-62-| 084 | 06 | 08 | Lo Yo (B " Pa
i a® : - Khi nudc chdy xién géc véi tru
: 4 e :
0° 1100 | 109 | 11,9 } 122 " néu <03
10° 1.10,2-.0 11,1 | 12,07 §- e : B, = (L - By)sina + B,
20%- { 10,6 | 2144 - ol - B, =B+ (Bu - B
p FPPNCITE " i : i K
307 1201 7 - e = e
: 40° - - B } nél;;> 0,3 )
10 — oL P B, = Lsina + B,cosa
. T ’ I . . C
= — B, = B+ (Bm — Byy
C/H L . : 3 S e 8
N o1 02 4 04 |:06 |-08.] 150 . L
a NG R T . oy -
0° 7,3 9,1 11,2 12,0
N 10° | 75 | 94 | 115 | 122 | . o O
20° | 76 | 98 | 1o | . e
30° | 88 | 11,2 ' .
40° | 97 ST

lidte o sfiatddnt i sia, . i
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CHUONG V - TINH TOAN THUY LUC CONG TRINH CAU TRONG
TRUONG HOP PAC BIET

§ 5.1. Tinh khau do nhiéu cau trén 1 song

Khi tuyén duong qua doan song c6 bii rong ma trén bai co rat nhiéu dong
nhanh, phai can ctt vao diéu kién cu thé clia doan song d6 dé chon phuong 4n thiét
ké& nhiéu cau trén 1 song hoic 1 cau trén 1 song.

Thuong thudng khi 1ong song va luu lugng nudce 1 twong d6i 6n dinh, ty s6
phan phoi luu luong gitta dong chinh, dong nhdnh va dong trén bai song thay doi
rt it, thi c6 thé bac nhiéu cdu trén 1 song. Trudng hop dong chinh c¢6 xu thé
chuyén dich ngang néu nhu luu t6¢ khong I16n 1am, luong ham cét trong nudc 1 it,
ma long song twong d6i sau khi ding bién phdp chinh tri dé 6n dinh vi tri long
song, khong ché ty s6 phan phoi luu lugng gitta dong chinh, dong nhdnh va bai
song, thi cling ¢6 thé dung phuong 4n nhiéu cdu trén 1 song. Nhung & doan song
ma long thay déi bat thudng, bai va con cét chuyén dich manh khong theo quy luat
nao, khong duoc ding phuong an nhiéu ciu trén 1 song ma phai bg tri hé thong
cong trinh chinh tri dé c6 dinh vi trf 1ong song va dung phuong 4n 1 cAu.

Néu bd tri cu cong phu trén bai song phai dung bién phdp phong ho, bat
dong chinh phét trién theo huéng da dinh dé bao dam an toan cho nén dudng va
cau cong phu.

Trén 1 song hop nhiéu cdu 1dm mot khong han bao gio cling tot, viec d6
khong nhitng 1am thay ddi trang thai thién nhién ctia dong nudc ma con c6 thé c6
nhugc diém nhu yéu cdu khéi lugng 16n cong trinh chinh tri, 1am tic cdc dong
nhanh anh hudng dén viéc tudi tiéu phuc vu nong nghiép, nang cao muc nudc
dénh trudc cau va dudong diu cau, tham chi con 1am ngap lang mac déng rudng
hodc uy hiép dé diéu v.v...

Boi vay, dé chon phuong dn 1am nhiéu c4u hay 1 cu trén 1 song can c6 so
sdnh vé€ kinh t€ - ky thuat.

5.1.1. Nhiing diém can chu y khi tinh khau dé nhiéu cAu trén 1 song

- Vi trf cAu phai dat & noi ma dong chinh va dong nhanh bai song & chod
tuong doi sau, c6 gang phan bo cdc cdu cho déu va giita cdc ciu phai c6 khoang
céch thich hop.

- Can ctf vao mit cat ngang song tai vi tri cAu va mat cat phu & thuong ha
luu, 14y duong phan nudc thién nhién ¢ ché dia hinh nho cao 1én giita 2 ciu lam
diém phan gidi luu luong. Néu dudng phan nudc thién nhién khong 16 rang, cé thé
vach mot duong thich hop giita hai cau 1am duong phan nude nhan tao, dua vao dé
ma phan phoi tinh Iuu luong cho céc cau.
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- Do ¢6 chénh léch trong cac cach phan phdéi luu luong cho céc cau, can
tang luu luong thi€t k€& cdc cau cho chiing d€ mdi cau déu thich hop véi diéu kién
phan phai bat 1oi nhét.

X4c dinh hé so6 tang luu lugng thuong dung phuong phép sau:

Phuong phdp 1: Can cit vao mat cat ngang song tai vi trf cAn do ngdy gan
day nhit theo muc nudc thiét k€&, tinh luu lugng thoat qua cac cau Q,,, va tim duoc
ty s6 phan phdi luu lugng cho cdc ciu bang cong thiic:

Qn
P =—
2.
1

Phuong phdp 2: Tinh ty s6 phan phoi luu lugng thiét k& cho cdc cau dua vao

muc nudc thi€t k€ va mat cat ngang phu & thuong luu vi tri ciu:
p, = —3n g,

n

Q.

1

%

Phuong phdp 3: Tinh ti s6 phan phdi luu Iuong 16n nhat cho cac cau theo tai
liéu thuc do nhiéu nam tai mat cat ngang phu & thuong luu vi tri ciu:

Qn
2.Qn

V6i két qua tinh dugc theo cac cach phan phdi néi trén, chon ra ty s6 16n
nhat cho timg ciu va dem cong lai, ta dugc hé s6 ting cudng téng luu luong tinh
toan.

%

P, =

Trong thi du & bang dudi ta dugc hé s6 ting cuong luu luong bang 1,17; do
dé6 luu luong thiét k& sé thanh Q,= 1,17. Q,q,

Tuy nhién muc nudc thiét k&€ van ding muc nuéc tuong ting luu lugng thiét
k€& trudc luc tang cudng.

Ty s6 phan phéi luu lugng cho cac cau Téng
Phuong ph/ap phan (%) cong %
phoi
Ciu 1 Cau 2 Cau 3 Cau4

Phuong phap 1 P, 32 18 42 8 100

Phuong phap 2 P, 30 25 35 10 100

Phuong phip 3 P, 36 18 32 14 100
Dung hé s6 tang cuong 36 25 42 14 117
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- Vi tri cAu phdi c6 hét stic dat thang géc v6i huéng nuée 1ii. Chiéu cao &
dénh ctia cdc cau déu phai 1ay bang nhau.

- Luu t6c thi€t k€ clia céc cu trén bai c6 quan hé t6i ¢ dénh trudc cau. DE
muc nudc ¢ thuong ha luu duong khoi chénh 1éch qua dang ma anh hudng t6i tinh
on dinh clia nén dudng bai song, thi t6t nhat 12 khong cho & dénh qud 0,9m. Néu
luu t6c & nhip cAu trén bai song tuong Gng v46i mitc dénh cao nhat thiét k& vuot luu
toc khong x6i cho phép cua dat ¢ bai song, can so sanh cac phuong an cho x6i véi
phuong an khong cho x6i (phong x6i) dudi cau. Do trén bai song pht sa tir thugng
luu troi vé it nén thudng do sau x6i dudi cac cau 6 bai song rat 16n nén doi véi cau
khau do nho t6t nhat 1a ding bién phap gia c6 duéi cau.

- Trong moi truong hgp, cac cau déu phai bo tri ke dan nudc.

5.1.2. Tinh khau do cAu

Khi thiét k&€ nhiéu cu trén 1 song, thuong gip 2 truong hop: (1) cho x4i dia
chat long song dudi cac cau; (2) & long chinh cho phép x6i dia chat dudi ciu, con &
bai song khong cho phép x6i dudi ciu. Sau day la nhitng phuong phép tinh:

a. Long song cua cdu lon va cdu trung déu cho phép xoi

- Dung cong thiic (5-1) v& dudng cong quan hé giita chiéu cao & dénh cia
cac cu va dién tich lam viéc dudi cau.

i SR

N: hé s6, xdc dinh riéng cho mdi cau theo bang 4-10;

(5-1)
trong do:

Q,, : luu lugng thiét k& phan phai cho ting cau nhat dinh, m?/s;

o,, : dién tich 1am viéc dudi cdu ung v6i muc nude thiet k&, m?;

Q,, : dién tich mat cat ngang dong song & trang thdi thién nhién tng véi luu
luong thiét k& & cau d6, m>.

- Trong nhém duong cong AZ = f (w,,), can ci vao tri s6 & dénh cao nhit
AZ, xac dinh AZ theo bién ban ky két véi cac nganh hitu quan hoac theo di€u kién
cho phép ngap & phia thuong Iuu cdu va chiéu cao vai dudng, so bo chon ra kich
thu6c khau do céc cau, sau do tinh x6i dudi cau tim dugc dién tich sau x6i clia cc
cau W’ .. Tra lai trén dudng cong AZ = f (®,,) dugc tri s6 AZ tuong tng. Lay tri s6
AZ,, (nhd nhat trong nhitng tri s6 & dénh cua cdc ciu) lam tri s6 chung, ®’,, cla
céc cau twong ung véi AZ,,, 1am dién tich cudi cing, dung dé xé4c dinh kich thudc
cudi ciing khau do cau.

min
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- Xéc dinh dugc khau do cdu véi diéu kién 1a chiéu cao & dénh cla cic
ciu phai déu bang nhau, thi luu luong thuc t€ qua cdc cdu sé theo ti s6 phan phoi
da dinh lic trudc. Vay dung cong thiic (5-1) dé c6 duong cong AZ = f (Q,,) cua céc
cau va da biét tong so luu lugng trén cdc dudng cong quan hé trén dé ta tim duoc
dé dang luu luong phan phoéi cudi ciing va tri s6 nuéc dénh cudi cung cho céc céu.

b. Long song cua cdu lén va cau trung cho phép xoi hodc khong cho
phép xoi

- Van theo phuong phap trén, vé cac duong cong AZ=f (w,,) trudc khi x6i
clia cac ciu. Theo tri s6 & dénh da dung, tra trén do6 thi dugc dién tich lam viéc
twong ing clia céc cau va so bo chon ra kich thudc khau do cac cau.

- CAu 16n va cu trung cho phép xai thi 1an lugt tinh x6i dé tim ®’,, va AZ
tuong tng cua cac ciu roi chon AZ,;, 1am tri s6 dung chung, tir d6 tra trén duong
cong quan hé AZ = f(w,,) tim dién tich lam viéc can thiét cua cac cau va xac dinh
lai khau do cua chiing.

- V@& dudng cong quan hé giita chiéu cao ¢ dénh va luu lugng thoét qua
cac cau, lan lugt tim hai tri s6 phan phoi luu lugng trude khi x6i va sau khi x6i.

- Daoi véi cau khong cho phép x6i khi xac dinh luu toc thiét k& xay 14t
phai dung luu téc dudi cau tng véi luu lugng phan phoi cho cau d6 lic chua xai.

Vi du:
Tai liéu goc: Trén vi tri X ¢6 thiét k€ 2 cau .

Mot cdu & long song, mot cAu & bai song, nudc chdy thang géc ciu trén bii song
phai xay lat, hai cAu déu c6 k& hudng nude vdéi kich thude day di. Tai liéu tinh todn cta 2
cau sau khi da phan phéi luu luong thiét ké va tang cuong nhu bang sau:

AZ(m)

S WS oA ciu long son
cau bai song £ &

= (D(mZ)
Hinh 5 - 1

http://vietnam12h.com



vietnaml2h.com

Céng ty Hoa Chéat Xay Dwng Phuwong Nam

Tai liéu tinh toan Cau bai song Cau long song
Luu luong phan phéi, m’/s 190 910
Heé s6 tang cuong. 1,1 1,1
Luu lugng thiét k& sau khi tang cuong Q,,,

e g cuong Q 210 1000
m’/s
Dién tich mat cét 1ong song thién nhién Q,

, 700 1400
m
Heé s6 1 0,1 0,1
Loai dat Dung da phién lat Cat to 1an cuoi

khan sOi

Chiéu sau binh quan trudc x6i H, m 2,5 5,50
Chiéu cao & dénh quy dinh 16n nhit AZ, m 0,30 0,30

Theo cong thiic (5-1) 1ap duong cong AZ =f(®,,) cta hai cau, hinh 5-1.

» Tinh ciu & bai song

Q,/Q =210/700 = 0,30 ; (Q,/Q)* = 0,09, dong thoi gia thiét tinh chiéu cao & dénh
Az clia cdc khau do cau nhu bang sau:

Hang muc Dam bé tong cot thép chir T

tinh toan 2x16m | 3x16m | 4x16m | 5x16m | 6x16m | 7x16m | 8x16m
o, (m?) 66 103 141 178 215 256 294
Q, /o, (m/s) 3,18 2,04 1,49 1,18 0,98 0,82 0,72
(Qu/©,) 10,10 4,16 2,22 1,39 0,96 0,67 0,52
AZ(m) 1,00 1,00 0,21 0,13 0,09 0,06 0,04

» Tinh cau & long song

2
Qn 2000 4175, [@n] _os
Q1400 O
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Hang muc Dam bé tong cot thép chir T
tinhtoan | ¢ 16m | 7x16m | 8x16m | 9x16m | 10x16m | 1lxl16m | 12x16m
o, (m?) 455 536 620 705 786 874 954
Q. /o, 2,20 1,87 1,61 1,42 1,27 1,14 1,05
(Qu/0,)° 4,85 3,5 2,59 2,02 1,61 1,30 1,10
AZ(m) 0,43 0,30 0,21 0,15 0,11 0,08 0,06

Khi ting v6i AZ =0,30m c4u & bai song can c6 dién tich 1am viéc 1a ,, = 120m?;

cau & long song o, = 536m” (twong duong v6i dam beé tong cot thép chit T 7 x16m).
» Tim dién tich o, sau khi x6i ctia cau & long song va AZ tuong Gng

Dung cong thic chuong IV dé tinh x6i, dong thoi coi dat cau nay Ia loai tho
nhudng tuong doi chit dé xét. Tinh x6i khi nudc dénh theo 50% tri s6 x6i tinh todn toan
bo. Sau khi xét x6i 50% r6i, dién tich thoat nudc clia cdu long song ®’, = 612m°. Tra
hinh vé& 5-1 dugc Az = 0,21m tuong tGng, cAu bai song khi & muc nuéc dénh do, dién tich
lam viéc ting lén o’ = 141m>. Do d6 quyét dinh ciu long song dung ddm bé tong cot
thép chit T 7x 16m; cau bai song vi khong xét tGi x6i 16, cho nén can ding dam bé tong
cot thép cht T 4x16m.

» Dung cong thic 5-1 lap duong cong AZ =f(Q,,) cua hai cau.

- Trudc tién vé& dudng cong quan hé H = f (Q,V, Q) clia mat cét thién nhién long
song va bai song trude khi 1am cdu (tdc dudng cong quan hé chiéu sau nudc binh quan,
luu lugng, luu toc, mat cat thodt nuée)

N H(m)
- Lan lugt tim céc s0 liéu quan Long H = f(V)
hé giita tri s6 nudc dénh va luu luong cia {ong H = f(W)

Bai H = f(

i H = f(W)
Bii B/ f(V)

cau bai song va cau long song (trudc va
sau lic x6i) — xem bang trang sau.

V& @6 thi quan hé nhu hinh 5 - 3.

- Trong hinh vé& 5 - 3 ldy tong Q)
luu luong bing 1210m3/s lam tiéu chudn Vi)
tra duogc luu lugng phan phdi sau x6i: Hinh 5 -2

CAu 1dng song: Q,, = 1030m’/s;

Cau bai song: Q,, = 180m’/s;
Khi d6 nu6c dénh: AZ =0,18m.

Khi tim dudng x6i 16n nhat & cau long song thi 14y chiéu sau x6i chung ctia cau dé
laH, =6,8m va lay Q,, = 1030m?/s dé tinh x6i cuc bo 16i xdc dinh hgp 1y chiéu sau chon
mong, dong thoi tra trén hinh 5-3 dugc tri s6 phan phan phdi luu luong trude x6i nhu sau:
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Cau long song Q,, = 930m’/s, cdu bai song Q,, = 280m’/s. Chiéu cao nudc dénh Az = 0,28
< 0,30m.

AZ@
—

v
A le) V' 8§ V‘ﬂg)/

Q (m3/s)

Hinh 5-3

CAu trén bai song dung dAm bé tong cot thép chit T 4 x16m (khong x6i)

Nude sau | Luu W, Q/W. | QW) | Q/Q | (Q/Q) AZ

binh quan | lugng Q,, (m%) (m/s) (m/s) (m)

H (m) (m?/s)
15 87 0,931 0,931 0,867 0,193 0,037 0,08
2,0 113,8 1,22 1,22 1,488 0,248 0,062 0,14
3,0 293 167 1,755 3,08 0,349 0,122 0,30
3,5 388 193 2,01 4,04 0,396 0,157 0,39

Cau & long song dung dam bé tong cot thép chit T 7 x16m (trude lic xo61)

Nude sau | Luu W, QW | (Q/W)' | QJQ | (Q Q) AZ

binh luong Q,, (m?) (m/s) (m/s) (m/s) (m)

quan (m’/s)

H (m)
4,0 572 398 1,44 2,074 0,561 0,314 0,176
4,5 707 448 1,577 2,485 0,615 0,378 0,211
5,0 850 493 1,730 2,998 0,667 0,444 0,255
6,0 1172 585 2,006 4,025 0,766 0,587 0,344
6,5 1346 634 2,120 4,494 0,811 0,657 0,384

Cau & 1ong song dung dam bé tong cot thép chit T 7 x16m (sau khi x6i)
Nudc sau Luu Chiéu sau W’m Q. /W', | (Q./W,.) (Q,/Q)* AZ

binh lugng Q,, | Hp(m) (m2) (m/s) (m)
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quan H (m’/s)

(m)

4,0 572 4,47 450 1,27 1,613 0,314 0,13
4,5 707 5,18 516 1,37 1,877 0,378 0,15
5,0 850 5,93 590 1,44 2,076 0,444 0,163
5,5 1000 6,63 660 1,515 2,20 0,510 0,178
6,0 1172 7,45 741 1,58 2,50 0,587 0,191
6,5 1346 8,22 818 1,64 2,706 0,657 0,205

Dung Q,, = 280m’/s lam luu luong thiét k& xay 14t & cdu bdi song, tra hinh 5-3
dugc luu toc tuong ung V,, =1,7m/s. Vi luu t6c nay 16n hon Iuu téc khong x6i cho phép
clia dat thuc t€, cho nén gia c¢6 bang lat khan 1 16p d4 hoc.

§ 5.2. Tinh kh4u do cau trén song rong chay tran lan

Khi khao sat thiét k€ thuong thuong gap phai song rong chay tran lan. Doi
v6i song nay viéc tinh luu luong, khau do va x6i khong duoc ding cdc phuong
phép tinh nhu s6ng thong thudng da dé cap trong chuong IV, ma phai dung phuong
phap dac biét dé xir 1y, néu khong s& phat sinh sai s6 16n. Can ct vao tinh chat
song rong chay tran khac nhau, c6 thé phan lam 3 loai:

- Song bai rong ving dong bang;

- Song chay tran lan ving trudc nui;

- Song & ving ho ao, dam 14y noi dia.

Sau day s& 1an luot gidi thiéu phuong phap thiét k& khau do cdu cua ba loai
do.

5.2.1. Song bai rong vung dong bang

a. Ddc trung thuy van hinh thdi

Song bai rong ving déng bang ndi chung déu 1a song bai rat 16n, 1ong song
twong d6i hep va chi chi€ém mot phan rat nho trong toan bo pham vi chiéu rong
ngap tran, do doc lai tuong do6i nho (I <1%o), ldc binh thuong nude chi chay trong
long song uon khic, khi 1ii nude tran ra ngoai long song, Iuu tdc bai song rat nho,
tham chi cé ché nudc khong chay, luu tc 1ong song so véi bai song 16n hon nhiéu
1an, con luu luong 10ng song nhd hon luu luwong bai song rat nhiéu.

b. Xdc dinh do nham va do doc bdi song

Khi tinh luu luong, luu t6c & song bai rong ving dong bing theo phuong
phap hinh théi can dac biét chd y t6i viéc chon do nhdm & bai song. Vi ddo nham
bai song c6 anh hudng rat 16n, néu chon khong thich hop thi viéc tinh muc nudc,
luu toc, luu lugng va xéac dinh khau do cdu sé bi sai nhiéu.
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Khi cén cit vao dia mao dé xac dinh do nhdm & bai song can chd ¥ t6i su
thay doi vé dia hinh va dia mao & thuong, ha luu mat cét hinh thdi xem ¢6 anh
huong dén su thanh thodt cia dong nudc hay khong?

Theo cong thic Sédi - Maning tinh luu t6c bai song can phai di€u tra hién
truong hodc doi chi€u véi luu toc thuc dia. Khi diéu tra thdy trén bai song ¢ mot
s6 chd bat dau sinh ra x6i, chiing t6 ring luu toc da xap xi va c6 chd vuot qué luu
toc cho phép khong x6i cua bai song. Néu bai song khong c6 cay coi phu kin cé
thé xac dinh luu toc cho phép khong x6i theo cong thiic, hodc tra bang. Néu bai
song c6 cdy c¢6i moc um tum thi luu t6c 16n nhét trén bai c¢6 thé dat t6i 1,5 —
2,0m/s. Néu luu toc tinh todn ¢6 mau thudn véi luu toc diéu tra hodc luu toc thuc
do thi phai chinh lai hé s6 nham trong tinh todan cho thong nhat.

Ngoai ra do doc mat nudc & bai song trong truong hop chung thi giong do
doc mat nudc & long song. Nhung & chd song uon khidc doi khi i trén bai song sé
hinh thanh dong chay thang, do doc mat nudc bii song tinh theo cong thiic sau:

(5-2)

trong do:

L, I,: do doc long song va do doc bai song;

Lp: cu ly long song theo huéng chay cong, m;

L,: chiéu dai bai song theo huéng chdy thang, m.

c. Tinh khdu do cdu

Déi v6i song bai rong viing dong bang vi Iuu toc 1ong song so véi bai song
qué 16n, néu 14y luu t6c 1ong song 1am luu toc thiét k€ thi khau do s& nhod qua. Do
d6 kién nghi dung hai phuong phdp sau day dé x4c dinh khau do cau.

e Phuong phdp 1: Can cit hé s6 bop hep luu luong dinh khau do cau

Xac dinh hé s6 bop hep luu luong theo cong thic sau:
Qp

Fo = Qu ﬂ(l_ /1)

(5-3)
Gia thi€t hé s6 bop hep luu lugng cho phép giong hé sé x6i cho phép P thi
c6 thé cin ctt vao biéu tra hé s6 x6i cho phép dé xac dinh tri s6 B,, sau d6 dung
cong thic sau dé tinh Iuu luong thoat qua khau do ciu trong diéu kién thién nhién:
Qp

QM ) /Boﬂ(l_ /1)

(5-4)
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Khi xdc dinh khau do cdu truéc hét phai xdc dinh vi tri cdu, sau d6 bat dau
tlr tim cau luy tich dan dan luu lugng bd phan ra hai bén cau, t6i khi luy tich luu
luong bing Q,, thi lic d6 chiéu rong mit nuée tim duoc chinh la khau do thoat
nudc can tim

e Phuong phap O.V. Andreev

Khi thiét k&€ cau qua song ving dong bang, O.V. Andreev chia thanh 3
truong hop:

Truong hop 1:

Cau chi qua phan 1ong song, cong thiic tinh khau do cau nhu sau:
B 1 4/3
L=— | =
1—2,[rp]

L: tong chiéu dai khau do thoat nudc, m;

(5-5)

trong do:

B: chiéu rong long song thién nhién, m;
P: hé s6 x6i tra bang chuong IV;

= Qen/ Qp;
Q. Ivu luong long song ¢ trang thdi thién nhién, m¥/s;
) Q,: luu lugng long song sau khi lam cdu, m?/s; & trudng hop 1 va 3 thi Q,
bang luu luong thiét k& toan bo cau Q,;
A: hé 56 thu hep do tru cau chi€ém , A = by, /1

b,,: chiéu rong tru cau, m;

tru*
Linip: chiéu dai ctia nhip cau, m.

Theo cong thic (5-5) tim duoc tri s6 L bang hodc nho hon chiéu rong 1ong
song, c6 nghia 1a hé s6 x6i P > 1/[t(1-1)**] thi chiéu dai khau do cau L < B. Nhung
& song ving dong bing, néi chung khau do cau khong dugc nhod hon chiéu rong
long song, do d6 truong hop 1 rat it gap trong ung dung thuc t€. Néu tri s6 L tinh
todn 16n hon chiéu rong long song, thi khong thuoc truong hop 1, ma phai xu 1y
theo 2 truong hop sau day:

Truong hop 2:

Ciu qua ca long va bai song, ma long song khong bi md rong. Trudc hét
tinh hé s6 tang luu luong long song cho phép theo cong thic sau:

Buy = P (1-1)™
(5-6)
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Roi theo cong thic (5-7), (5-8) tinh hé s6 tang luu luong tuong Gng cia mat
cat va bai song nhu sau:

Bb = [Bch2+(Bch2'I)F(n’x’a)]o’so

(5-7)
_p L[ _
ﬂch /Bb Z'[ ,B J

(5-8)
trong do:
P: hé s6 x6i long song tra bang (chuong 1V);
a.f(x)@yz——l)
u®+af (X)

f(x) = 1/(142x), néu trong tinh toan gia thi€t sau khi lam cau mot vai nam
mdéi xay dung ke di€u chinh thi x sé triét tiéu va f(x) = 1;

f(n,a,x):

N= Vu/Vi.: ti s0 gitta toc d0 nudc chay tai dong chu chia cho toc do tai
phan bai song dudi cau ldc tu nhién;

x = L,/l,: ti sO giita chiéu dai ke dieu chinh dong nudc nlta doan vé phia
thuong Iuu chia cho chiéu dai doan song tir noi dong chay bat ddu thu hep t6i cau;

10 = Bo - Lc

B,: chiéu rong clia song vé mua 1, m;

L.: khau do ciu c6 ké ca tru ciu, m;

2
Vg

g.l.L,

a

I: d6 doc long song tu nhién;
g: gia toc trong trudng, 14y bang 9,81m/s%;
B: hé so6 tang luu luong toan bo:

Q

=7
Qch + ch
Q: luu lugng toan by, m¥/s;
Q. Que: phén luu luong nudc chay qua dong chu va phan bai song dudi cau
ltic tu nhién, m?/s;

_ Q_Qch

= L.—-B
BO_BCh( c ch)

ch

T: ti s6 gifta luu lwong dong chu chia cho luu luong toan bo, © = Q,,/ Q.
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Phuong phdp xac dinh khau do cdu giong nhu trudng hop 1 noi trén.

Chiéu sau x6i chung ¢ bai song néu nhd hon chiéu sau nude binh quan &
long song trude khi lam cau, tic 1a 1ong song sau khi lam cau khong bi mé rong,
ldc d6 tinh khau do cau theo trudng hop 2. Néu chiéu sau x6i chung 16n hon chiéu
sau nudc binh quan & long song trude khi lam cau, tic 1a long song sau khi lam
cau da bi mé rong, thi phai xtr 1y theo truong hop 3.

Truong hop 3:

- Neéu bai song dudi ciu sau khi bi x6i déu bién thanh long song thi
phuong phap xac dinh khau do cdu giong nhu trudng hop 1. Theo cong thic (5-5)
tinh téng chiéu dai khau do cdu, B trong cong thic nay doi thanh chiéu rong long
song sau khi m6 rong.

- N&u bai song dudi cau sau khi x6i c¢6 1 bo phan bién thanh long song,
trudc hét dua vao trudng hop 2 so bo quyét dinh khau do va tinh chiéu sau x6i céc
duong thuy truc bai song, xac dinh pham vi mé rong long song, sau do tinh hé s
tang luu luong cho phép & long song theo cong thiic sau:

B

7

(5-10)
trong do:
B,.: chiéu rong long song dudi cau sau khi mé rong, m;

Can ct vao cong thitic tim hé s6 tang luu lugng cho phép & long song, roi
dua vao cong thic (5-7) va cong thic (5-8) xdc dinh lai hé so tang luu lugng toan
mat cit va khau do (phuong phép giong truong hop 2). Khi khiu do ciu tim duoc
va khau do dinh Iic dau chénh nhau qud 5% phai xdc dinh lai pham vi md rong
1ong song va tinh todn lai theo trinh tu néi trén, t6i khi nao khau do tim duoc véi
khau do ban dau chénh nhau khoang 5% mdi thoi.

Do6i v6i song bai rong viing dong bang, sau khi xdc dinh khau do cdu bing
phuong phép hé s6 tang luu lugng néi trén, van phai kiém toan muc nudc. Chénh
léch 16n nhat ¢ thugng ha luu nén dudng khong nén qua 0,90m. Vi nén dudng bai
song thuong 1am bang dat thAm nuéc, d€ bao dam nén dudng an toan, do doc thuy
luc thdm thau phai < 1/10.

MNTL
(Ah/s) < 1/10 AV

Ah

Hinh 5 -4
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Xéc dinh muc nuGe chénh nhau gitta 2 phia nén dudng theo cong thiic sau:

Ah = AZ+i(L,-a)+i5(b+d)+iL, <0,90m S -
11)

trong do:

AZ: chiéu cao nu6c dénh trude cdu, cach tinh theo chuong IV, m;

ip: d0 doc dong nudc ven theo nén dudng phia thugng luu, i, ~ i;

is: d0 doc thién nhién dong nudc;

iy do doc dong nudc ven theo nén dudng phia ha luu, khi khong c6 ke iy, =
0,515

L,: khoang cach tir cao do vai dudng can thiét tim dugc dén mép truéc mo
cau gan nhat, m;

a: hinh chi€u k& hudng dong phia thuong luu trén tim nén dudng, m;

b: hinh chiéu ke huéng dong phia thugng luu trén duong phap tuyén cia tim
nén dudng, m;

d: hinh chiéu k& huéng dong phia ha luu trén dudng phdp tuyén cta tim nén
dudng, m.

O song bai rong ving déng bing trong trudng hop thong thudng déu phai

bo tri ke huéng dong dé tranh anh hudng dong nudc chay ngang va giam bét x6i
chan nén duong.

5.2.2. Song chay tran lan vung trudc nii

a. Ddc trung thuy vdan hinh thdi long song

Dong song vung nui chay luon luon cudn theo lugng phu sa rat 16n, khi t6i
khu vuc trude ndi khong bi thung liing song gidi han nude chay khuéch tan, do doc
giam dan, luu toc nho di, lugng phu sa cudn theo dong nudc tich lai rat nhiéu tao
thanh quat boi & gitta cao, 2 bén thap, sau khi nudc lii thoat qua clra ndi sé chay tu
do tao nén dong nudc chay tran ving trudc nui.

Dong nudc chay tran trude nii vi nam sat clra ndi nén do doc 16n, bé mat
thuong 1a tiAng boi tich cudi hay soi ¢6 1an dat va cat. Phia cudi quat boi bang
phang hon, luu téc rat nhd, mat dat 13 16p cét boi tich, khi 1ii nudc chay tran lan
ngap rat rong. Truong hop thong thuong long song & khu vuc chay tran trudc nui
déu c6 xu huéng boi cao dan dan, dac biét 1a sau nhiing 14n 1d bun da 16n long
song boi cao 1én r6 rét. Luu luong cua ving chay tran phia trude ndi rat 16n & sat
clra ndi, sau d6 do cdc yéu t6 tham thau, khuéch tdn, truyén 1d v.v... thi luu lugng
chay vé phia ha luu cang nho dan, tham tri c¢6 hién tugng dong chay bi dit quang.

b. Bo'tri cau va cong trinh diéu tiét
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0 viung chay tran lan phia trude nii, do 1ong song khong ngling boi cao, luu
lugng Iuon ludn thay d6i nén chon vi tri ciu 1a van dé rit phic tap. Néu bo tri vi tri
ciu & gilra quat boi doi dién véi ctra nii thi do quat boi & giita cao, hai bén thap,
nudGe sé don vao chd triing nén viéc thodt nudc qua cu rat it tic dung va nudc dong
& chd triing khong tiéu dugc. Néu vi tri cdu dat & cho thdp vé hai phia quat boi,
dong chii thudng thudng x6i thang vao nén dudng, anh hudng t6i an toan clia tuyén
duong. Do d6 t6t nhat nén tranh khu vuc quat boi. Néu do diéu kién bét budc phai
dat vi tri cau trén quat boi tich thi cin cé cong trinh kién c6, khong cho luu luong
thay doi va long chu di chuyén. Khi b6 tri cdu ¢ gan cira nii thi vi tri cAu phai doi
dién véi clra ndi dong thoi dung ke b6 dong ndi lién tir clra nui t6i cau va kéo dai
thém mot doan xudng ha luu dé tranh dong nudc bi khuéch tan sau khi chdy qua
cau, 1am cho phi sa béi & canh khau do cau. Chiéu cao k& b6 dong ngoai viéc can
ctt vao muc nudc thiét k& binh thudng con can phai cin cit vao tai liéu diéu tra dé
xét tGi tinh hinh boi ctia long song sau nay.

Do doc can biang chuyén cét 1ong song sau khi ngiing boéi tich, c6 thé dung
do doc cua doan khong bi boi tich gan d6. Khi khao sat thiét k€ phai dua vao tai
lieu diéu tra duoc, xdc dinh do doc can bang chuyén céat dong song va dudng mit
nuGc, dong thoi can thém mot do cao an toan thich dang dé xé4c dinh cao do dinh
dap. Kich thudc mat cét ke thit nudc c6 thé tham khéo s6 liéu lién quan & chuong
VII hoic cdc tai liu khac dé thiét ké&; mat ke ti€p xtic v6i nudc can xét t6i x61 mat
doc va 16 chan ke, can ct luu toc 16n nhd ma tién hanh thiét k& phong ho.

Khi cdu cach ctra nii tuong doi xa, néu dung bién phap lam ke bé dong noi
t6i clra nui thi 16 rang khong hop 1y vé k§ thuat va kinh t€ thi c6 thé dung phuong
4n nhiéu ciu qua c4c chi luu chinh. Lic nay tuyén dudong phai thing géc véi quat
béi, tic 12 tuyén dudng phai song song v6i dudng déng mic c6 géc chuyén huéng
bing géc khuéch tin dong nudc (xem hinh 5-5). Vi tri tuyén duong nhu vay rat
tién cho viéc xur 1y van dé diéu tiét dong nudc dong thdi lam cho chd triing khong
bi boi tich.

Ke diéu tiét

Hinh 5-5
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O giita vi trf ciu c6 thé b6 tri ke hudng dong bit kin kiéu chit nhan (L), K&
huéng dong 2 bén can kéo dai ra ngoai dudng tran ngap thiét k&, chiéu cao va mat
cat k& huéng dong xem phén cong trinh diéu tiét chuong VII. Trong pham vi quat
boi khong dugc phép dao, dong thoi con phai du tinh dugc kha niang boi cao sau
nay.

Doi v6i viéc thiét k€ tinh khong dudi cau, cao do vai duong, cao do dinh ke
huéng dong hoac ke chin nudc déu phai du trit chiéu cao béi tich can thiét. Do doc
ddy song dudi ciu phai bao dam khdp véi thuong, ha luu dé thoat phu sa duoc dé
dang.

c¢. Tinh luu luong

O khu vuc chay tran trude nii trong trudng hop thong thudong déu khong c6
tram thuy van (Tram thay van thuong b6 tri & doan song phia thugng luu ctra nii,
hodc & doan song phia ha luu chd cdc dong nhanh hop lai). Mt khac & khu vuc
chay tran lan do dong song khong theo quy luat nao, muc nudc tinh toan hé s6
nham, do doc v.v... déu rat khé dinh dugce chinh xdc nén dung phuong phéap hinh
thdi tinh luu lugng nudc tran sé rat khé khan.

Mu6n tim luu Iugng tuong doi chinh xac c6 thé diing bién phép sau day: Tai
hai vi tri & clra ndi va doan song & ha luu phai thu thap tai liéu luu luong thuc do
nhiéu nam dong thdi cua cdc tram thuy van hodc luu lugng tinh todn bang phuong
phap hinh thdi, chim duong cong quan hé luu luong tuong tng & hai chd (xem
dudng cong OCF hinh 5-6). N6i chung sau khi i thodt qua ctra nii, dinh 1i truyén
xu6ng phia dudi bi nhiéu t6n that nhu triét gidm do nuéc tich, thaim thau vao long
song, muong tuGi vao dong rudng v.v... néu khong c6 chi nhanh 16n dé vao thi Iuu
luong & ha luu so vé6i luu luong & thuong luu thuong nhd hon. Nhitng nam it nudc,
luu Iugng & ha luu nhd hon nhiéu 1an so
v6i luu lwong & thuong luu. Con nam  Q, A
nhiéu nudc thi luu luong dan dan tién t6i F
bang nhau. Sau d6 can cit vao luu luong E
16n nhat lich sir thu thap dugc & cira ndi, c
xdc dinh luu luong 16n nhat tai vi tri cAu A B
theo phuong phap tri€t giam 14 (tham Hinh 5-6
khao chuong III).

Pem luu lugng nay cham trén A a5
hinh 5- 6 dugc diém A, diém ndy & gifta :
duong 45° va duong cong OCF; AB/AC
biéu thi ty s6 ton that luu luong & clra nui
dén vi tri c4u v6i ton that luu lugng giita vi tri cAu dén mat cat ha luu. Néu AB/AC
tim duoc trén d6 thi khac nhiéu so vdi tinh hinh thuc t€ clia ton that luu luong gitta
thuong va ha luu vi trf cu, c6 thé diéu chinh vi tri diém A cho hop 1y.

QHL

v

Cudi cung giita dudng cong OCF va dudng thiang 45° v& dudng cong ndi suy
OAD qua diém A. Tic 1a dudng cong quan hé giita Iuu luong & vi tri cdu véi Iuu
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luong & clra ndi. Nhu vay luu luong thiét k€ & vi tri cdu ¢6 thé theo luu lugng cling
tan sudt & cura nui, tra trén duong cong OAF.

Khi vi trf cau cdch clra nii rat gan, giita khau do cau va cira nii noi bing ke
b6 dong thi luu lugng vi tri cau ¢6 thé truc tiép dung luu luong & clra ndi. Khi vi tri
cau cdch ctlra ndi twong d6i xa va bo tri nhiéu khau do cau, trudc tién theo phuong
phap trén tim tong luu lugng tinh gop cdc ciu, 161 dua vao cong thitc sau tinh luu
luong moi cau:

Ci(RiIi)O’S K

% S R

(5-12)
trong do:
Q,: tong luu lugng thiét ke tinh gop cdc cdu, m?/s;
Q;: luu lugng thiét k&€ mdi ciu, mY/s;

K: hé s6 tang cudng khi xét t6i tri s6 phan phdi luu lugng khong 6n dinh
(phuong phdp xdc dinh xem U5.1);

W,, G, R, I;: 1a dién tich thoat nudc, hé s6 Sédi, ban kinh thuy luc va do doc
mit nudc clia cac cdu. Viéc xac dinh céc yéu t6 thuy Iuc ndy c6 thé dua vao mat
cat hinh thdi thang géc véi luu huéng va muc nudc i lich stt diéu tra duoc dé tinh
toan.

Giita 2 cdu c6 thé cin ci vao chd dia hinh 16i 16m trén mat cit 1am dudng
phan giGi luu luong. Khi diéu tra muc nudc 1i lich st can chid y trén méat nudc ¢
do vong hoac do doc ngang, do d6 phai tién hanh diéu tra trén timg dong nhanh,
khong nén chi 18y muc nude 1i diéu tra tai 1 vi tri lam muc nuéc chung cho toan
mat cat.

d. Tinh khdu do

Trudc khi tinh khdu do phai can ctt vao luu lugng thiét ké clia cac ciu tim
duoc theo cong thic Sedi - Maning tinh ra muc nudc thi€t k€. Khi dung ke bé dong
no6i lién khau do ciu va cira nii, chiéu rong 1ong song giita khau do cau va ke that
nude khong duge bép hep va can dung cau tuong d6i rong. Néu vi tri cau cach clra
ndi twong d6i xa ma ding phuong dn béc nhiéu cdu c6 thé theo phuong phdp tinh
khau do nhiéu cdu trén 1 song & 85.1 dé xéc dinh khau do. Khi tinh cén chi y: Néu
tuyén dudng khong thang géc véi luu huéng cidc dong nhanh truc hét phai dua
vao mait cat phu & thuong luu thang géc v6i luu huéng dé tinh duoc khiu do can
thiét, sau d6 xét chay xién ma xac dinh khau do tai vi tri cAu. Pong thoi tir muc
nudc tinh toan & mat cat thuong luu, tim ra muc nudc thiét k€ dudi cac cau theo do
doc long song.

5.2.3. Song 6 ving ho ao, dam lay noi dia

a. Miéu td ddc trung
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Khu vuc triing nuéc nong c6 lau say... moc um tum goi la ving dam lay.
Khu vuc triing gitta ¢ viing nudc sau, khong ¢6 ¢ moc goi la ao ho. Xung quanh
ao ho thuong c6 rat nhi€u dong nhanh chay vao. N6i chung nude chita trong ho ao
khong chay ra ngoai, nhung ¢6 mot s6 ho ao khi muc nude 1 dang cao t6i mitc nao
d6 thi chay vao ho ao thdp hon canh d6 hoac tran ra song 16n.

Song nodi dia khi chay qua ving nui thi cé long song sau r6 rang, téi ving
bang phang, 1dng song rong nong va uén khic, khi Il nuéc chdy tran lan, do doc
thoai, luu toc va luu luong so v6i ving nii giam di, nhung khi dong nuéc chay vao
khu vuc ao ho long song mat di, mat nudc rat rong, do doc rat nho, luu toc, luu
luong cling nho hon.

b. Xdc dinh muc nudc thiét ké

Néu khong c6 tai liéu quan tric thuy van, c6 thé tham khao cong thic (2 —
45).

¢. Xdc dinh luu luong thiét ké

Khu vuc h6 ao dam lay thuong khong c¢6 nguoi 6, tai liéu cta tram thuy van
thi€u, di€u tra muc nudc 1i lich st lai rat kho khan. Do bai song rong nén néu muc
nudc chi sai mot chit thi s& anh hudng rat nhi€u dén luu luong. Dudi day gidi thiéu
mot s6 phuong phap tinh, khi tng dung nén déi chiéu 1an nhau.

e Phuong phép hinh thai:

Tién hanh khao sét hinh th4i tai chd clra ndi phia thuong luu dé€ xadc dinh luu
luong 16n nhat lich str. Dua vao tri s6 C,, C, chia ving d6 tinh d6i thanh luu luong
theo tan suat thiét k€ roi ding phuong phdp trié€t giam truyén I (xem chuong III),
tinh ra luu luong & chd song d6 vao ho.

Néu diéu kién cho phép, do mat cat hinh thai canh bd hé va tinh luu luong
dé doi chiéu.

e Phuong phap tinh theo cong thic D.L.Xokolopxki

Sau khi diéu tra va tinh duoc luu lugng 16n nhét lich sir ctra nii roi xac dinh
hé s6 dong chay theo cong thuic:

_ Qf
o=
0,278(H, — H

oJF-fs

(5-13)

Y nghia céc ky hiéu di néu trong cong thitc D.L.Xokolopxki chuong II. Tir
hé s6 dong chdy cua lii lich st néi trén c6 thé tinh déi thanh hé s6 dong chay tin
suat 1d thi€t ké theo cong thiic sau:

a =a—-

(5-14)
trong do:
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: hé s6 dong chay khu vuc tuong tng véi tan suat i thiét k€, tra bang 2 -

oy
11;

R

. hé s6 dong chay khu vuc tuong Gng véi tan sudt i lich sir ,tra bang 2 -
11.

Can ct vao hé s6 dong chay o’ tinh luu luong tng véi tan suat thiét k€ chd
clra nui theo cong thic D.L.Xokolopxki.

Ciing ¢6 thé tinh luu lugng & canh hé ao theo cong thic D.L.Xokolopxki
nhung khi xdc dinh tri s6 o ding thoi gian tap trung nude t bang cong thitc sau:

t= 16,67(ij + L

1 2

(5-15)
trong do:

L;, L,: chiéu dai luu vuc tir dinh phan thuy t6i ctra ndi va tir ctra nii tGi mép

V,, V,: luu t6c binh quan tir dinh phan thuy téi ctra ndi va tir clra nii téi mép
ho, m/s;

Két qua tim dugc bing nhitng phuong phép trén phai so sanh 14n nhau dé
quyét dinh tri s6 luu lugng chay vao hé ao sir dung cho thiét k€ .

e Néu tuyén duong di qua gitra ho, phai xét tGi tac dung triét giam 1d chita
& ho, luu lugng & vi tri cdu tinh theo cong thitc sau:

Qy=Q,-1n(Q,+Q.+Q,)
(5-16)
trong do:
Q,: luu lugng & vi tri cdu, m’/s;
Q,: luu lugng chay vao h6, m’/s;

n: ti s6 gitta dién tich chita nuéc & hod vé phia thuong luu ciu véi dién tich
chita nudc toan bo ho;

Q.: luu luong ctia cdc song khac cuing chay vao hé (thong thudng co thé xét
diéu kién bat lgi nhat tic 1a gia dinh cdc song khac khong chay vé dong thoi Q, =
0);

Q,: luu luong & ho tran ra khi I, m¥/s.

d. Tinh khdu do

Trudc khi tinh khdu do can cén ci vao luu lugng, hé s6 nhdm, mat cit va do
doc long song theo cong thiic Sédi - Maning tinh muc nuéc binh thuong. Nhung
khi nuéc 10 vé, muc nudc sin co trong hé c6 thé dang cao t6i mic nudc i, nén
dong nudc & trang thai chay vat.
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Diéu kién bat 1oi nhat dé tinh khau do van thudng xay ra & trudng hop muc
nudc binh thudng.

Lay muc nudc binh thuong lam muc nudc tinh toan thi cac budc xac dinh
kh4u do nhu sau:

Thong thuong trong tinh toan cau 16n va cau trung, khong xét téi triét giam
lvu luong do tich nuée trude cdu gay nén, con dong song noi dia, tong thé tich
dong chay twong d6i nho, ma thé tich chia nuéc hé twong déi 16n, vi vay khi tinh
khau do can phai xét t6i triét giam luu lugng do tich nudc trude cau.

e Tinh muc nudc chita va luu luong thoat dudi cau nhu sau:

Qe =@ |- ()

(5-17)
trong do:
Qc: luu lugng thoat qua ciu sau khi diéu tiét, m?/s;
Q,: luu lugng thiét k&, m’/s;
W: tong thé tich dong chay (xem muc §2.4 chuong II);
W,.: thé tich 16p nudc phia trén muc nuéc binh thudng & thuong Iuu cAu,

m
Tinh d6 thi quan hé Q. = f(H) nhu bang sau:
Muc nudc trude A, W W./W 1-W, /W Q.
cau H (m) (m) (10° m®) (m’/s)
e Cong thiic tinh chiéu cao nudc dénh cho phép nhu sau:
A, <09 -iy (L, - a) - is (b+d) -i, L,
(5-18)
trong do:

iy= @ .i5: d0 doc dong nudc ven theo nén dudng phia thuong luu ciu:

¢: hé so tra theo bang 5 -2 ;

is: d0 doc dong nudce thién nhién;

i,: do doc dong nudc ven theo nén duong phia ha luu i, =0,5is;

L,: cu li tir cao do vai duong can thiét dén mép trudc mo cau gan nhat, m;
a: hinh chiéu k& hudng dong, phia thuong Iuu trén truc nén dudng, m;

b: hinh chi€u ké huéng dong, phia thuong luu trén dudng phap tuyén cua
truc nén duong, m;
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d: hinh chiéu k& huéng dong, phia ha Iuu trén duong phap tuyén cua truc

nén dudng;
h,: chiéu sau binh quan doan bai song dudi cau trong dicu kién thién nhién,
m;
Bdng 5-2
Bang tra hé so ¢
h,/(h, + A) 1,00 0,90 0,80 0,70 0,60 0,50 0,40 0,30
¢ 0,50 0,35 0,24 0,15 0,09 0,05 0,02 0,01
H A
() AZ(m) Q. = f(H)
Q(m’/s)
Hinh 5-7
e Tinh khiu do can thiét theo cong thiic sau:
Hb:__jg__
WNch, P
(5-19)
trong do:

w: hé so that hep dong chdy do tru cu, tra bang chuong IV;

L.,: tong chiéu dai khau do tinh todn cau, m;

Q: xdc dinh luu lugng thoat nudc dudi cau trén hinh (5-7) dua theo tri s6 A,
cho phép, m/s;

h,,: chiéu sau nuéc binh quan dudi cau, m;

V: luu téc binh quan 1ong song trong di€u kién tu nhién, m/s.

0,5
v =| A2 +V7
0,15

c

(5-20)
V,: luu t6¢ binh quan toan mat cat song trude khi 1am cau, m/s;
P: hé s6 x6i cho phép tra theo bang 4 - 2.
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§ 5.3. Thiét ké khau do cau qua dong bun da

5.3.1. Miéu ta dac trung

Dong bun da la dong 1ii nuGe 6ng chay tir khe ndi ra ¢c6 mang theo bun, cat,
cudi d4 v.v...Theo dung trong bun d4 y, 16n nho c6 thé phan 1am dong bun cét déo
(y.>1,6) va dung bun nhao (y,<1,5). Dong bun cét déo c6 troi theo da tang 1an dat
sét két lai thanh mot khai, thudng phat sinh chay timg dot, khi ngimng di chuyén tu
lai khong khuyéch tan. Dong bun nhao cudn troi bun cat 1an cuoi soi 16n va chay
roi khi diéu kién 10ng song khong tot, thudng x4y ra hién tuong cat dd 1am tic va
boi tich.

O thung liing song ving ndi c6 dong bun d4, khi dong 1d bun dd chay qua
ctra nii, do do doc long song nho dan, luu tdc giam di, bun da bi cudn trong dong
chay sé lang xu6ng nhiéu, tao thanh mot khu vuc bdi tich hinh quat, & gifta cao, hai
bén thap.

Huéng chay cht yéu cua dong bun da néi chung la thuan theo ctlra nui tir
gifta chd cao ddy dan xu6ng ha luu, dic trung cht yé€u clia n6 1a xu huéng phat
trién boi cao va md rong. O khu vuc khi hau kho, luong mua tap trung, quat boi c6
thé phat trién déu hang nam hay phét trién cidch quing.

Long lach trén quat boi phat trién hang nam thi luon déi dong, khi nu6c nho
c6 thé c6 hién twong bao sau dan, khi 1ii lai phat trién thanh mot quat béi méi, trén
mat dat khong c6 ¢o moc, phan nhiéu 1a da dam siac canh hodc da tang; trén mat
quat boi phat trién cidch quang, trong nhu ¢6 dinh, vanh dai rd, ¢6 c¢6 moc hoic
trong trot, nha ctra dinh cu, 1dong lach da bao thanh méng triing tuong doi on dinh,
nhung gap tran mua rao tap trung c6 thé phat trién dot bién. D6i véi quat boéi phat
trién hang nam dé phan biét, nhung d6i v6i quat boi phat trién cach quing, do
thuong coi nhe nén dé nham 1an véi thung liing song giita ni.

Khi khao st ngoai nghiép, doi véi loai liing song nay can diéu tra k§y, thu
thap ddy du tai liéu thuy van, dia chat va tai liéu vé su phd hoai cua dong bun da
v.v... phan tich k§ quy luat phét trién theo lich sir dé chon phuong 4n cidu va quyét
dinh khau do duoc chinh x4c.

5.3.2. Nguyén tic bo tri vi tri cau

Chon chinh xac vi tri cau vugt qua dong bun da, cé y nghia quan trong doi
vGi viéc st dung thuong xuyén cong trinh sau nay va bao dam van doanh an toan,
do d6 can hét stic than trong. Thong thuong tuyén duong nén tranh di qua khu vuc
c6 dong bun déo
nghiém trong. sudn ndi céia Iuu vye o6 ban ag

Nguyén tae ~~—0 —— 1 S
bo tri cau nhu sau: ‘.‘!

) =SS
e \Neu . /-\
tuyén duong di qua — NS W ——

SON R //

ﬂnﬁcﬁamuvwckhongcobunda
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khu vuc dong bun d4, dé bao dam nén dudng va cira song an toan, cin ting thém
kinh phi vé bao dudng cong trinh, déng thoi phai xét t6i cac phuong dn tuyén khac
di vong ra ngoai pham vi dong bun d4, qua so sdnh vé kinh t€ va ky thuat dé lua
chon cho thich hgp. Khi chon phuong 4n di vong tranh sang bén kia nhu hinh (5 -
8), can chu y quat boi c6 thé ép chat dong nudc song 16n, 1am cho dong chi sit bo
doé, gay x6i nén dudng va ciu cong, cho nén tan lugng ton cao tuyén dudng bén
phia doc niii, dat & doan 6n dinh hoic trén 16p da.

e Khi vuot qua quat boi hodc giai boi, & khu vuc bun da troi, can lua chon
sao cho tuyén dudng & ven theo dudng dong mic khi vuot qua moéi khe ndi (hinh
5-9). Nhu vay c¢6 khi diing cdu mot nhip vi & d6 long song co dinh, c6 thé tranh
dugc nguy hiém do thay déi dong, x6i 16 nén dudng, hodc nén dudng bi cit da vii
lap va bi bién dang. Néu dinh tuyén nhu trén cé kho khan, can phai chon bang qua
doan bun cét chay thong thoat. Khi luu t6c dong bun rat 16n can tan dung kha nang
dich vé phia ha luu, ving ¢6 Iuu t6c yéu dé giam bét x6i 16 nén dudng ddu cau.
Néu dong nudc ¢ 14n nhiéu phu sa phai chon doan tuong d6i doc, dé bao dam phu
sa thoat qua dé dang khong gay nég boi tich 16n.

Hinh 5 -9: Tuyén vugt qua thung liing song bun da

e Tuyén dudng bang qua quat bdi hoac dai bdi, can phai bdo dam nén
duong c6 du do cao, khong duoc dao. Vi xu thé dong chu cua dong 1i bun da luon
luon thuan theo hudng ctra ni tir dinh quat boi chay xudng, do d6 can phai bo tri
ciu & ché dong chi 16n nhat doi dién véi clra ndi, dong thoi ciing phai bd tri cau
coéng & nhitng chd triing gitta dai quat boi dé thodt nudc tich hodc nudc trén mat
dat.

Khong nén dich vi tri cau tir dong chi, chd bun déa tréi manh sang phia
triing, vi sau khi cai dong bun dd dén chd triing toc do boi tich vAn manh sé tao
thanh mat quat b6i méi 1am tac cau. Khi tuyén vuot qua lién tuc nhiéu dong nhanh,
nguyén tac 1a phai bo tri tiig cau riéng, bat dac di mdéi phai hop nhat cic dong
nhénh lai. Trong truong hop diéu kién dia hinh, dia mao, dong chay v.v... thuan loi,
c6 thé bit kin mot s6 dong nhanh, nhung can phai xay dung cong trinh huéng dong
va phai tang cuong phong ho cic cong trinh huéng dong.
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e Khi chon vi tri cAn phai can ci vao tai liéu di€u tra va két hop vdi tinh
hinh cu thé dé€ dong thoi bo tri cong trinh huéng dong cho hop 1y, con doi v6i cau
va nén dudng, phai c¢6 bién phap phong ho thich hop. Khi long song twong doi doc,
luu toc rat 16n néi chung khong dugc dung k& huéng dong qua dai, vi k¢ hudng
dong 16n, dai dé bi ro gay nguy hiém, bao dudng khong tién.

Khi déc doc long song, twong ddi thoai, trong dong nudc ¢6 1an it cat va tap
chit ma Iuu lugng lai 16n, mudn cho dong nudc khoi chay tran rong khap quat boi,
gay nguy hi€ém cho nén dudng thi c6 thé lam ldong song nhan tao, bit nudc chay
vao nhip cau, dong thoi phai chi y kéo dai ra mot doan nhat dinh & ctra ra (hinh 5-
10) dé dé phong bi m& rong dot nhién gay hién tuong béi 14p 1am  tic cau. Long
song nhan tao phai thang hoic cong din din, dé tién cho dong bun di chay déu
vao nhip cau.

J/ | i a) —>

M vreon

.__\\\\ d
ﬂ o _»\'@ZZZ
AN AV R

Hinh5-10: Long song khong ché bang dé Hinh5-11:Lién két gitta mo cau va long song

5.3.3. Xac dinh luu luong va khau do

a. Tinh luu luong
Duéi day gi6i thiéu phuong phép thuong dung hién nay:

e Phuong phép 1:
L 1+ pll-e)
Qo =90 00— )
(5-21)
trong do:
Q,g: luu luong dong bun da, m?/s;

Qs: luu lwong mua rao, m'/s;
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&: do hong cuia vat bai tich khi kho;

Yo ty trong vat bdi tich, can cit vao di€u tra thuc dia ma xac dinh;

p: ty 1&¢ % trong luong vat boi tich lo limg dong bun da p = 53A1°%

A: hé s6 biéu thi mic do x6i 16 sudn doc clia dong bun dé, doi vdi ta luy
khé x6i mon (nhu cé co tot, dad hoac da soi song rat tot) dung 0, 6; ta luy trung

binh c¢6 thé bi x6i dung 1,0; ta luy dé bi x6i ( hat rit nho roi rac 10 ra ngoai) dung

1:4;
I: d6 doc binh quan suon doc ctia dong bun da, %o.
e Phuong phép 2:
Qu=Q( +¢)+q
(5-22)
trong do:
@: hé s dong bun da: @= Ve =1
Yn ~7c
v.: dung trong dong bun d4, t/m?, ¢6 thé tinh theo cong thic sau:
X 1 : .
ye = D0 2H T hoae yo =14 X, 4 A, X,
Xy +1
(5-23)

vy: dung trong vat boi tich, t/m?;

Xy ty s6 gitta thé tich nu6c trong vdi thé tich vat cuon theo dong 1 bun, do
hoéi nhan dan dia phuong, hoac 14y mau ngay thuc dia;

X'y ty sO gifta thé tich vat cuon theo dong 1ii bun d4 véi thé tich dong bun
d4, do héi nhan dan dia phuong, hoidc 14y mau ngay thuc dia;

q: luu luong tang thém, & trudng hop cé ¢ tac va thi€u tai liéu thuc do, ¢6
thé 1dy bing 30% luu luong mua rao.

e Phuong phép 3:

de= Via-W pa ( 5-
24)
mR 2/3|l/2
o
(5-25)

trong do:
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e -9
a: heé so stc can: a= (J/H?’—cj +1
Yu —7c
(5-26)

m: tri 6 nham xét tGi dac trung tinh hinh dong bun da, dua theo két qua
thong ké ctia Vién thi€t k€ I Trung Quoc 1dy m = 15,3;

W,q: dién tich mat cat thoat nuGe & long song ctia dong bun d4;
Vit dung trong vat béi tich, t/m’.

e Phuong phap 4:

Quq :Qaeoﬁ[y_c—lJ (5 -

Vb
27)
trong do:

e=2,72;
Yp: dung trong dong nudc thong thuong;

Cong thtc tinh theo cic phuong phap néi trén khong thich hop cho truong
hgp dong bun déo. Phuong phap 1 dung tinh luu Iugng bun da c6 dién tich tu nudc
nho, phuong phap 2 thuong ap dung cho song vira; phuong phap 3 va 4 ap dung
cho song tuong doi 16n.

b. Xdc dinh khdu do

Vi dong bun da khi chay cé cuon theo mot luong 16n da tang bun cat, luu
toc can bang dong luc 16n hon luu téc dong nude binh thudng, cho nén dé gay tdc
hai nhiéu dén nén dudng, ciu cong. Khi x4dc dinh khdu do cau, dién tich cong téac
du6i cau phai day di dé bao dam cho cac vat bi cuén theo viing nuée thodt qua ciu
dugc dé dang.

Can chd y nhiing diém sau:

e O khu vuc bin d4 troi bo tri cdu t6t hon 1a c6ng, khdu do cdu khong nén
bép hep, néi chung phai bang chiéu rong 1ong song thién nhién tng véi muc nude
thiét k& & chd cira vao, dong thoi nén chon khau do cdu 1 nhip.

e Dudi ciu can bao dam tinh khong day du. Khi khao sét phai diéu tra ky
quy luat bién déi vé boi tich va bao mon ctia long song, tinh khong dudi ciu phai
xét t6i chiéu cao béi tich binh quan nhiéu nam va chiéu cao c6 thé béi tich nhiéu
nhat mdi 14n, chon tri s6 16n nhat trong d6 dé tim muc nudc thiét k&, Day dam cao
hon muc nudc nay trén 1m. V€ chi€u sdu chon méng, ngoai phan bi x6i ra con phai
xét tGi do sau bi bao mon 16n nhat mbi 14n.

e Khi vuot qua quat boi, khong duoc phép dao dudi cau.
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e Do6i v6i khau do cdu c6 dong bun nhio, luu toc binh quan dudi ciu khi
c6 1a, chd ctra ra, ctra vao khong duoc nhd qua tri s6 sau day (can ci vao dé nghi
cua G.U.Samop)

V4 = 3,83d '*h'/°
Vyq: luru téc binh quan t6i han, m/s;

(5 -28)

d: dudng kinh binh quan ctia nhém hat phu sa bi chuyén dich, m; trong vat
hén hgp cua dat boi, khi 1 nho ding nhém hat twong d6i nho, con i 16n ding
nhom hat 16n.

h: chiéu sau nuée binh quan khi 1 nho va i 16n, m.

e Khiu do cdu qua dong bun da chay r6i, cong thiic tinh x6i chung va luu
toc can bang dong luc nhu sau:

hsx= [OLh 5/3/(0,68 dO,ZSBW)]l/Hx (5 _
29)
Vcb = 0,68(1 0.28 B\Ifhix (5 -
30)

trong do:
h: chiéu sau nudc sau khi x6i, m;

y: hé s6 ting cudng luu tdc cin bang dong luc xdc dinh theo dung trong v,
ctuia dong bun d4, tra bang (5-3);

V: luu t6c can bang dong luc xuyén qua céc 16p dat;

h, h;, d, B, x, a da trinh bay trong cong thic tinh x6i chung theo Litstovan
(chuong IV).

Bdng 5-3
Bang tra hé so v
Y. 1,05 1,10 1,15 1,20 1,25 1,30 1,35 1,40
1 1,06 1,13 1,20 1,27 1,34 1,42 1,50 1,60

e Khiu do ciu vuot qua ving bun déo nén lam mot nhip, khong nén bop
hep va cén bo tri mé cau va 1/4 nén & ngoai pham vi ving bun da.

§ 5.4. Thiét ké khau do cau ¢ khu vuc ho chita nude

Muc dich chi yéu xay ho chita nuée 1a nham khoéng ché€ nhan tao va loi
dung long song, trit nude lai khi mua nhiéu, dén mua can s& phan phoi st dung so
nude du trit d6. Xay dung ho chia nudc 1a bién phap khai thac tai nguyén thién
nhién cua nudc ta hién nay va la mot bién phap phong chong 1a. Vi ho chda nude
c6 y nghia rat 16n vé mat kinh t&, nén khi xay dung ho6 chita, dudng x4 cin co su
diéu chinh cuc bo. Khi tuyén duong di qua thuong luu dong song, dong song da
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xay ho chita nude roi thi ho chita s€ giit tit ca, hoac mot phan nudec mua lai, diéu
do6 rét c6 1oi cho viéc thodt 1ii clia cdu cong. Néu tiéu chuan thiét k€ hd chita nudc
qua thap hoac chit lugng thi cong qua kém, s€ uy hi€p cau cong.

Can phai ti€n hanh nghién ctru, phan tich cdc mat trén co sd toan b 1gi ich
chung vé kinh t&€ — x4 hoi dé xur ly van dé thiét k& ciu cong & khu vuc ho chita
nudc.

5.4.1. Khai niém chung vé ho chita nuédc

\V/ dinh dan

Than dan ’_ > MN GC
™S | > MNDRT Va _
Vi
Cane thoat mirde MN chét
Lz
=
Hinh 5 - 12

a. Yéu to co bdn trong ho chita nudc: xem hinh 5-12.
e (Cong trinh thoat nuéc

Cong trinh thoat nudc 1a két cau dé thoat mot khoi luong nuée trong ho ra,
rat nhiéu trudong hgp khong dung 16i chay tu nhién. Cong trinh thodt nudc nay c6
thé 12 loai cho dong nudc chay c6 4p, nhu: 6ng nudc trong than dap hodc 6ng nude
vong quanh than dap v.v... hoac la loai cho nuGc chay tu do, nhu duong tran 1d
v.v... Luu lugng thodt qua cong trinh, chi yéu quyét dinh boi dién tich mat cat
ngang cua dap (khi dap c6 ctlra thi dua vao kich thudc dong ma) va dau nuée. Pau
nuée 1a do chénh léch giita muc nudc trong hdé cao hon muc nuéc & khau do thoat
nudc. Trudng hgp cira ra ctia khau do thodt nudc bi ngap, luu lugng thodt nuée con
quyét dinh boi muc nude ha luu. Khi khai thac ho chia, tat ca luu lugng thoat ra &
tiing thoi gian phai thich tng v6i dudng bi€u dién 1¢i dung nudc, vi thé nhitng cong
trinh ndy phai 1am ctra dap dé khong ché nhan tao.

e Muc nudc chét va dung tich chét

- Muc nudc tuong Gng véi cao do ddy cong thoat nudc trong ho, goi la
muc nudc chét (MNC) hay muc nuée chét 1a muc nude thap nhit ma nguoi ta chi
cho phép thdo nudc & ho t6i mic dé.

- Dung tich chét (V) ctia hé 1a dung tich ké tir ddy hé dén cao trinh muc
nudc chét.

e Muc nude dang binh thuong, dung tich hitu ich
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- Muc nuéc dang binh thuong (MNDBT) la muc nude cao nhat trong ho
chita nudc, ding dé tinh todn cac cong trinh thuy 1oi ddu mai c6 tinh dén mifc an
toan binh thudng theo tiéu chuén k§ thuat. Muc nudc dang binh thudng 1a thong s6
quan trong nhét, n6 dinh ra cac chi tiéu lam viéc ctia ho chida ciing nhu dinh ra
kich thudc ctia cac cong trinh, mic do ngap va von dau tu vao viéc xay dung cong
trinh dau maoi va ho chira nude.

- Phan dung tich hé chita ndm trong pham vi tir muc nudc chét dén muc
nude dang binh thuong goi 1a dung tich hitu ich cta ho chia (V).

Dung tich hitu ich duoc dung dé diéu tiét dong chay, bing cach thdo nuéc
theo chu ky va sau d6 chira nudc vao ho.

e Muc nudc gia cuong va dung tich gia cuong:

- Muc nuéc gia cuong (MNGC) 1a muc nuéc cao hon muc nuéc binh
thuong cho phép ho chia giit lai trong thoi ky thdo nudc 1d cia nhitng nam dac biét
nhiéu nudc (diéu kién khai thac dac biét bat thuong).

- Dung tich gia cudng, hay con goi la dung tich du trit (Vg ), 1a dung tich
trong pham vi tit MNDBT dén MNGC, dung tich nay dung dé giam (cét) nhitng luu
luong 1t 16n.

b. Tiéu chudn thiét ké ho chita nuéc

Theo quy pham hién hanh ctia Viét Nam - Cong trinh thuy loi cac quy dinh
chu yéu vé thiét k& (TCVN 5060-90) nhu cic bang sau day:

Bdng 5 - 4
Phan cap cong trinh thuy lgi (TCVN 5060-90)
bap vat liéu dia phuong bap BT va BTCT, da xay, két cdu dudi Cap
nuéc cua nha may thuy dién, au thuyén, | cong
cong trinh nang tau, tudong chian dat va | trinh
nhiing cong trinh BT va BTCT khac tham
gia vao viéc tao tuyén ap luc
Dang dat nén
ba Cit séi dat bat sét bao ba Cit soi, dat | Dat sét bao
sét tang & hoa nuéc & sét tang & hoa nuéc &
trang thai trang thai trang thai trang thai
cling va nlra déo cling va nlra déo
cung cing
Chiéu cao cong trinh (m)
>100 >75 >50 >100 >50 >25 I
>70 +100 >35+75 >25+50 >60+100 >25+50 >20+25 I
>25 +70 >15+35 >15+25 >25+60 >10+25 >10+20 11
>10+25 >8+15 >8+15 >10+25 >5+10 >5+10 1V
<10 <8 <8 <10 <5 <5 v
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Ghi chu:

- Néu su c6 ciia cong trinh ddang nudc cé thé gay hdu qud cé tinh chdt tai hoa
cho cdc thanh pho, khu cong nghiép va quoc phong, cdc tuyén duong giao thong, cdc khu
dan cu & ha luu cong trinh ddau moi, thi cdp cong trinh xdc dinh theo bdang 5 - 4, duoc
phép ndng lén cho phit hop vdi quy mo hdu qud khi ¢ ludn chitng thich ddng.

- Néu su co cong trinh ddng nudc khong gay hdu qud dang ké dén ha luu (khi
cong trinh nam & ving thua ddn hodc & gdan bién), cdp ciia chiing xdc dinh theo bdng 5 -
4, duoc phép ha xuéng 1 cdp.

Bdng 5 -5 (TCVN 5060-90)

Nha may thuy Heé thong thuy nong(10°ha) Cong trinh cap Cép cong trinh 1au dai
dién c6 cong Tu6i Tiéu nuée 6 luu | chy yeu Thi yéu
suat, 10°KW lugng, m?/s
>300+1000 I I
>50+300 >50 >50 >15+20 I 11
52+50 >10+50 >10+50 >5+15 I v
>0,2+2 >2+10 >2+10 >1+5 v v
<0,2 <2 <2 <1 A% A%
Ghi chii:

- Nha mdy thuy dién cé cong sudt lap mdy >1000000KW thuéc cdp ddc biét.
Khi thiét ké phdi xdy dung tiéu chudn thiét ké riéng.

- Cdp cua du tdu va coéng trinh ndng tau duoc dn dinh theo su thod thudn giita
Bo Nong nghiép & Phdt trién nong thon va Bo Giao thong van tdi.

- Cdp ciia cong trinh thuy loi tam thoi theo quy dinh & diéu 1.6 , Tiéu chudn
Viét Nam - Cong trinh thuy loi cdc quy dinh chii yéu vé thiét ké' TCV N5060-90.

- Cdp ctia cong trinh giao thong cdt qua thdn dé ciing duoc xdc dinh nhu cdp
cua cdc cong trinh ddang nuoc, nhung khong thdp hon cdp ciia tuyén dé do.

Tan suat luu luong, muc nuGe 16n nhat dé tinh 6n dinh, két cau cho cic
cong trinh thuy 1gi lau dai (chinh) trén song va trén tuyén ap luc cta ho chita nude,
dang nudc, thdo nudc, dan nudc khi chua cé cong trinh di€u tiét nhi€u nam &
thuong nguon dugc xac dinh theo bang 5 — 6.

Bdng 5 -6 (TCVN 5060-90)

Cap cong trinh Tan suat luu luong, muc nuée 16n nhat dé tinh én dinh, két cau
cong trinh, %
I 0,10
II 0,50
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I 1,00
v 1,50
\Y% 2,00

5.4.2. Tinh khau d¢ cAu cong trong pham vi anh huéng hé chira nuée

a. Cdu ndm 6 thuong, ha luu ddp nudc vinh citu va tam thoi

Sau khi x4c dinh dugc luu lugng va muc nudc thiét k& da dé cap & chuong
I11, khau do cau x4c dinh nhu song thong thudng, da dé cap trong chuong 1V.

b. Cdu nam trong khu vuc ho

N6i chung, d6i v6i hé chita nuGe dugc xay dung dé phuc vu yéu cau thuy
loi, thuy dién, hodc yéu ciu tong hop khi tuyén dudng qua day nén tranh di qua ho.

Trudng hop néu bat budc phai di qua ho thi phai duogc su dong y clia nganh
chi quan cac cong trinh nay. Cac thong s6 thuy van thuy luc cia ho (muc nudc,
luu lugng, luu toc, khau do thodt nuée v.v...) 1am co s& dé thiét ké cong trinh tho4t
nudc va nén duodng, do nganh chi quan ho dap cung cép.

§ 5.5. Tinh khau do cau, khi vi tri cau bi anh huéng thuy triéu
5.5.1. Theo huéng dan khao sat va thiét k€ cac cong trinh vuot song trén
duong bo va duong sat (NIMP 72) caa Lién Xo (trude day),

a. Du kién khdu do cdu trong truong hop bt loi nhdt (khi triéu riit)
L=B, + ABZV?—:'b (5-
31)
trong do:
B,: chiéu rong long song ting véi muc nude tinh todn, m;
AB: hé s6 c6 kha nang giam t6i da khau do c4u trong phan bai song, phu
thuoc vao ty s6 2Q,/Q,4.(xem bang 5 — 7);
Q,: luu lugng bai (trai hodc phai) & thoi ky triéu rit, m?/s;
V,: luu toc trung binh trén bai, trong thoi ky triéu rit, m/s;
H,: chi€u sau nudc trung binh trén bai & muc nudc tinh todn, m.
Bdng 5-7

2Q/Qu 90 80 70 60 50 40 30 20 10
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AB 092 | 090 | 0,89 | 0,86 | 0,84 | 0,80 | 0,74 | 0,60 | 0,30

Ghi chi: Khi bdi séng néng va dai, cho khdu dé trén bdi qud lon sé khong phi
hop vai thuc té

b. Néu trong mién triéu ddang, rit long song sut I6 thi khdu do cdu xdc
dinh theo cong thic:

Qui
L—_ et 5_
(1 o ﬂ”)\/o H sl (
32)
trong do:
A = b/l (v6i b: chiéu rong try; 1: chiéu dai tinh cta nhip;
V,: Iuu toc khong x6i, m/s; tra bang chuong IV;
H,;: chi€u sau thién nhién trung binh cua long song sut 16, m;
Q. luu Iuong 16n nhat trong thoi gian triéu rit, m?/s.
5.5.2. Theo So tay tinh toan thuy van cau duong Trung Qudc
L= Pu =% s
h
- 33)
) ; — QP — QP (5
4T Pul— AN,  OV,h
- 34)
Lo % @y ~AL,
Noh h
(5-35)
Tinh thir din khau do cén thiét ting v6i cdc muc nude tinh todn theo bang
sau:
H Q, S v, L’ W, AL L Ghi chu
(m) | (m¥s) (m/s) (m) (m?) (m) | (m)
Cach ghi bang:

h: chiéu sau binh quan cla bai gia dinh tuy y pham vi thay doi tir 0.5 dén
muc nudc tuong ung véi Q,q, cich 0.5m tinh mot 1an;
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Q,: luu lugng tinh todn can ci vao tri s6

h, xem chuong I1I;
d=P.u. (1-1) \
y nghia: P, u, A giong chuong 1V;

V,: luu toc tinh todn xéc dinh theo
truong hop 3, xem chuong I1I;

L’ = Qy/(8V,h) -
AL =0)0/h LMax
L=L -AL Hinh 5-13

Dua vao tri s6 h,, L tinh dugc theo biéu trén vé dudng cong quan hé nhu
hinh 5-13;

Chon khdu do cdu tinh todn L, > L ..

§ 5. 6. Tinh khau d¢ cau, khi vi tri cau bi anh huéng nuée dénh song 16n

Theo s6 tay tinh todn thuy van cau dudng Trung Quéc:

1 Qih ' &V
L= t+QF’_G)" P (5 -
&V, | h h
36)

trong do:
Q ,: luu lugng thiét k€, m’/s, xdc dinh & chuong I11;

Q: dién tich mat nudc dénh phia thugng luu cau tng véi muc nude thiét k€,

Ah/At: tri s6 16n nhat, xac dinh trén duong H ~(Ah/At), 6 nhanh nudce rit;

®,: dién tich thoat nudc long song tai vi tri cAu ung v6i muc nudc tu nhién
binh thudong, m?;

&: hé so that hep dong chay do nén dudng dap dau ciu;

h: chiéu sau nudc tinh todn, m;

V,: luu toc tinh todn, m/s;
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e % 5
®p +Z:a)n W”
P

37)
o,: dién tich thodt nuéc & long chu ing v6i myc nude thiét k&, m?;
o,: dién tich thodt nu6c & bai song tng v6i muc nudc thiét ke, m?;
W, =(C h®),: sudt phan phdi luu luong trén bai song;

W, =(Ch"),: sudt phan phéi luu lugng & long chu.

§ 5.7. Tinh khau dé cau trong diéu kién dong chay diéu tiét 6 trong
kénh

5.7.1. Cac thong so thiét ke

Dong chay trong kénh nhan tao chu yéu Ia dong chdy déu, 6n dinh. Cic
thong s6 thuy vén, thuy luc va kich thudc kénh néi chung, khau do cong trinh thodt
nudc bac qua kénh noi riéng do cic co quan quan ly chitc nang cung cap. Trong
truong hop khong c6 tai liéu thi ¢6 thé ding phuong phép tinh todn duoc gi6i thiéu
trong cac gido trinh thuy luc dung cho sinh vién cdc truong dai hoc nganh xay
dung cong trinh.

5.7.2. Nhirng yéu cau khi thiét ké cong trinh thoat nuéc qua kénh

- Néu kénh dao nam trong nén dat dip, thi khdu do cAu nho nhét 14y bing
chiéu rong kénh theo mép nudc hai bo.

- Dao dong muc nuéc trong kénh c6 thé dong thoi véi dao dong muc nuée
ctia ao ho chita & ngoai kénh. Néu trong hé chita ¢6 tram quan trac dai ngay thi
trong tinh toan dung muc nudc theo tan suét ctia cau. Khi thi€u hoac khong du s6
liéu quan tric, dé tinh todn dung muc nudc 16n nhét x4c dinh theo ngén vét hoic
diéu tra ¢ dan dia phuong

- Theo quy dinh v6i nhitng kénh thuy 1oi chi nén bac cAu mot nhip dé khoi
pha huy ché do dong chay ctua kénh. Khi b tri tru gitta phai duogc su thoa thuan
ctia co quan khai thac kénh.

- Luu luong tinh todn cua kénh tudi phu thudc vao luu luong & cong trinh
dau moi 14y nude, hoac cac cong trinh cdp nude tudi doc kénh. Tai liéu luu luong
thi€t k€ kénh do céc co quan chiic nang clia nganh thuy loi cép.
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§ 5.8. Kiém toan cong trinh cau hién tai

CAu cii & nudc ta phan nhiéu thi€u tai liéu tinh todn thuy van. Van dé 1a can
xét xem khdu do cdu va do sau chan moéng ciu, b tri vi tri cAu va cong trinh
huéng dong da hop 1y chua va nén dudng bai song c6 an toan khong? Nhiing van
dé nay c6 y nghia rat quan trong doi v6i viéc phong 1ii phé hoai cau cii va bao dam
xe chay khong bi gidn doan.

Nguyén tic ki€ém todn thuy van cdu I6n, cdu trung phai dua trén két qua
diéu tra, khao st tai thuc dia dé phan tich xem cau c6 thé chiu dung duoc céc tran
1ii lich sir hay khong, néu khong chiu duoc can dua vao d6 dé c6 bién phdp thiét k&
Xt 1y phu hop.

5.8.1. Xac dinh cac dac tinh dong chay

a. Thu thdp tai liéu:

e Diéu tra muc nudc:

D6i v6i moi tran 1 16n lich st phai diéu tra nhitng tai liéu sau:

- Muc nuéc dudi cau: diéu tra muc nudc 1i cao nhét ¢ ca 2 mo6 ciu phia bo
trai va bo phai;

- Do doc ngang mat nudc: ven theo thuong ha luu nén duong bai song
diéu tra vét 1o dé vé& duoc do doc ngang mat nude phia thuong va ha luu;

- Doc theo song, diéu tra vét 1ii ven theo hai bd trdi phai dé vé duoc do
doc doc mat nude 1d. Pham vi do vé phia thuong ha luu gdp trén 3 14an chi€u rong
ngap tran, phdi ha luu bang 1 1an chiéu rong ngap tran.

- Mat cat dudi cau va chiéu sau h6 x6i cuc bo thuc do cta nhiéu l4n I,
dong thoi do mot mat cit ngang 1ong song & ha luu cach vi tri cAu bang mot 1an
chiéu rong ngap tran (sau nay goi 1a mat cat thién nhién phia ha luu);

- Thu thap tai liéu thuy van ¢6 lién quan gém: muc nudc, luu lugng, luu
toc mat cat, dia hinh, lugng bun cat v.v... clia tram thlly van & gan vi tri cu;

- Thu thap va do dac ban d6 dia hinh vé dién bién clia doan song bac cau
qua cac nam, cc tran li lich su;

- Do dac hoac diéu tra tai liéu, luu hudng, Iuu toc va do sau x6i v.v... & ke
huéng dong va nén dudng bai song;

- Thu thap tai liéu thiét k& va tai liéu dia chat vé cau nén duong bai song
va cong trinh chinh tri v.v...

b. Xdc dinh luu luong thiét ké

Dua vao tai liéu Iuu luong nhiéu nam cua tram thuy van hodc dua vao luu
luong tinh toan theo phuong phap hinh thai tim duoc luu luong thi€t ké. Phai bo tri
mat cat hinh thdi & phia thuong luu vi tri cAu ngoai khu vuc nude vat, bo tri mat cat
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phia ha luu vi tri cAu & ngoai khu vuc khuéch tan, chiéu dai khu vuc khuéch tan

gap 1 1an chiéu rong ngap tran.

¢. Xdc dinh muc nudc thiét ké

Néu c6 tai liéu Ivu lugng muc nuéc tuong d6i nhiéu, c6 thé vé dudng cong
quan hé luu luong v6i muc nudc & mat cat vi tri cu. Sau d6 trén dudong cong quan
hé nay x4c dinh dugc muc nude twong tng véi luu luong tinh toan.

Néu thiéu tai liéu luu lugng muc nuée, c6 thé dua vao tai liéu 1 tran 1d 16n
nhat theo cong thic (5 - 38) tinh hé s6 phan phoi luu téc dudi cau:

_Qp
T
hcp I-Lv/u

trong do:
Qp: luu luong tinh toan, m¥/s;
h.,: chiéu sau binh quan dudi cau, m;
L, ,: chiéu dai lam viéc ctia ciu, m.
Tinh luu lugng thodt nudc 6 cac muc nude theo

cong thuc:

Q =OLhcp 5/3LLVM = f(h)

Dua vao cong thire trén 1ap duong cong quan hé
luu Iwgng muc nudc, dé x4c dinh muc nuée tinh todn.
Kiém tra xem tinh khong tir muc nuéc thiét ké nay
cach ddy dam c6 phu hop véi yéu cau clia quy trinh
khong. Néu khong du tinh khong can phai c6 bién phap
giai quyét.

5.8.2. Kiém toan khau dé cau

Kiém tra khau do ciu c6 du khong, chu yéu
phai dua vao chénh léch muc nudc gitra thuong ha Iuu
cau 16n hay nho dé quyét dinh. Néu chénh léch muc
nudc vugt qua tri s6 cho phép, thi khau do ciu con
thi€u. Phuong phap tinh chénh léch muc nuéc khi ¢6 1d
thiét k&€ thoat qua nhu sau:

Xac dinh tri s6 AZ cua 1 lich st trén ban vé do

(5 -38)

Hinh 5-14

Hinh 5-15

doc doc mit nuée (xem hinh 5-15). Sau d6 tinh tri s6 & dénh nhu cong thiic sau:

http://vietnam12h.com



vietnaml2h.com

Céng ty Hoa Chéat Xay Dwng Phuwong Nam

AZ
LARVEVE (>
39)

Qe
V, =< 5-40

trong do:

V,: luu toc duéi cau khi ¢6 1i lich st thodt qua, m/s;

Q,, WA : ¥ nghia nhu trén;

®,: dién tich thodt nuc dudi cdu tng v6i Hyy, m*

V,: luu t6c binh quan toan mat cat song (tinh theo mat cét thién nhién ha
Iuu), m/s;

Can cit vao hé s6 dénh nay c6 thé tim dugc chiéu cao  dénh phét sinh khi

luu luong thiét k€ thoat qua dudi cau theo cong thic (5 - 41) nhu sau:
AZ =17 (\/Hz _Voz )
(5-41)

Tinh cao d6 mat nudc doc theo thuong ha luwu nén dudng khi cé 1i lich si
thoat qua theo cong thirc sau:

- Cao do mat nudc phia thugng luu:

H,=H,, + AZ+15(L,-a)+15b 5 -
42)
- Cao do mat nuéc phia ha luu:
HHZHP%-IHLH-I6d (5'
43)

trong do:
H,: myc nué6c thiét k€, m;
AZ: chiéu cao nudc dénh trude cau, m;
Iz d6 doc dong nudc ven theo nén dudng phia thuong luu cu;
=015
is: d6 doc thién nhién dong nudc;
@: hé so tra bang 5 — 2;

L,: khoang céach tr cao do vai duong can thiét, d€n mép truéc mo ciu gan
nhat, m;
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a: hinh chiéu k& hudng dong phia thuong luu 1én truc nén dudng, m;

b: hinh chiéu ké huéng dong phia thuong luu 1én dudng phéap tuyén cua truc
nén dudng, m;

iyy: do doc dong nude ven theo nén dudng phia ha luu, i, =0.50is;

d: hinh chiéu ke huéng dong phia ha luu 1én dudong phép tuyén cua truc nén
duong, m.

Dua vao hai cong thitc trén ¢6 thé v& duoc do doc ngang mit nudc tinh toan
& phia thugng ha luu nén dudng. Puong mat nude ngang tinh todn phai phu hgp véi
duong mat nudc ngang thuc do. Néu khong phu hop thi nhan do doc mat nudc
ngang tinh todn véi hé sd diéu chinh K.

- Do doc ngang mat nudc phia thugng luu: I, =0iK, 5-
44)

- Do doc ngang mat nudce phia ha luu: I; = 0,515K,, (5-
45)

Can ct vao do doc ngang mit nuéc da diéu chinh, tim dugc cao do vai
dudng can thiét cia nén dudng bai song theo bién phap ¢ §7.1. So sanh cao do nay
vGi cao do vai dudng thuc t€, xdc dinh xem ¢6 can thiét ton cao nén dudng khong?

Mit khac tim duong mat nudc ngang phia thuong ha luu men theo nén
duong khi c6 11 tinh todn va tinh dugc chénh léch muc nudce, phia thuong ha luu.
Chénh léch muc nudc nay phai nho hon tri s6 cho phép (0,9m). Néu vugt qua tri s6
cho phép, phai ma rong khau do ciu dé giam bét chiéu cao ¢ dénh.

5.8.3. Kiém toan x6i chung

Dua vao nhitng cong thic da ghi & chuong IV, kiém toan chiéu sau x6i
chung dudi cau khi c6 1i lich st thoét qua, trong lic tinh can dac biét chi y chiéu
sau duong thuy truc h va chiéu sau binh quan h,, & duéi ciu trudc khi x6i, nén
dung tri s6 mat cat ban dau trude khi 1am cau. Néu khong c¢6 mit cit ban ddu c6
thé thay bing mat cat thién nhién phia ha Iuu. So sdnh chiéu sau x6i chung, tinh
bang cac cong thitc va chiéu sau x6i thuc do, trong d6 1ay cong thitc phit hop véi
tai liéu thuc do nhat dé tinh chiéu sau x6i chung khi luu lugng thoat qua va kiém
toan hé so x6i:

p_le
h
Néu tri s6 P vuot qua qui dinh, phai xét t6i m& rong khau do cau.

5.8.4. Kiém tra xéi cuc bo:
Tinh do sau x6i cuc bo khi 1d lich st thong qua ciing theo cac cong thiic
tinh x6i cuc bo & chuong IV, rdi so sdnh véi chiéu sau x6i cuc bo thuc do dé chon

cong thitc tinh todn phi hop véi thuc t€, dua vao d6 tinh chiéu sau x6i cuc bo ting
voi lii theo tan suat thiét ké.
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Dua vao két qua tinh x6i chung va xéi cuc bo tng véi 1t thiét k& nhu trén,
kiém tra do sau chon méng hodc do du trit c6 du khong?

Néu khong @ phéi dung bién phap phong ho hoac md rong khau do cau.
5.8.5. Kiém tra nén dudong dau cAu va cong trinh ké huéng dong:

CAu 16n, cu trung cili bi nuée pha hong, ¢6 khi khong phai nguyén nhan do
khong du khau do, ma do long song bién déi, luu hudng thay doi, dong chii x6i vao
nén duong.

Do d6 kiém tra thuy van cau I6n, cdu trung, ngoai viéc ki€ém tra muc nuéc
luu Iuong, khau do va chiéu sau x6i ra, phai dic biét chd y kiém tra va dién bién
long song bién phdp bd tri cong trinh chinh tri, phdong ho nén dudng bai song
v.v...c6 thich hgp khong?

Dua vao ban d6 dia hinh va hinh v& mat cit ddy song thuc do clia céc lan Ia
lich str (ké ca nhiéu tran 1 phét sinh truc khi 1am cdu) nghién ctu xu thé va toc
do phét trién dién bién long song sau ndy, quy luat thay déi béi cao hodc x6i sau
long song va chiéu huéng thay d6i luu huéng dé phan tich vé muc nuéc, tinh
khong, do sau chon moéng cong trinh chinh tri v.v... xem c6 thich hop véi su thay
déi long song sau nay (nhu bdi cao 1ong song va thay déi luu hudng v.v...). Néu
khong thich hop phai c6 bién phap cai thién nhu m& rong khau do, xay thém va gia
c6 cong trinh chinh tri hoac tang cudong phong ho nén dudng bai song v.v...

Trude khi cai thién cong trinh chinh tri va phong ho nén dudng bai song,
phai kiém tra luu huéng va luu toc cua 1i thuc do két hgp v6i kiém tra cong trinh
chinh tri cli va phong ho nén duong. Sau d6 tinh dugc luu huéng, luu téc & trang
thi 10 thiét k€ va dua vao d6 dé xéc dinh bién phdp xr 1y.
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