Chuiong VII:
DONG CHAY BUN CAT VA VAN DE BOI LANG XOI
LO O CAC CONG TRINH TREN SONG

I. KHAI NIEM CHUNG

Trén luu vyc song, bé mit Iuu vuc thudng xuyén chiu tdc dong
cua thién nhién (khi hiu, dia hinh dia mao...) va con nguéi (khai pha
dat dai, khai thac ring ...) nén bé mit bi bao mon. San pham cla qué
trinh nay (d4t bi bao mon) mot phan giti lai & suon doc, mot phan dugc
dong nudc mang di vao song sudi tao thanh dong chay bun cat.

Theo hinh thuc van ddng cua bun cat, ngudi ta chia ra 2 loai:

- Bun cat 16 ling, 1 bun cét cudn theo dong nudc & trang thai 1o
lting.

- Bun cat ddy 1a loai bun cét lan chuyén & day dong song.

Dong bun cat trén séng thay doi theo khong gian va thdi gian.

Gitlia dong chay cua nudc va dong bun cat c¢d quan hé chit ché
véi nhau. Vao mua 14 Q 16n thi bun cat nhiéu, vao mua khé Q nhd bun
cat lai it. Bun cat lam cho ddy séng cao dan lén va ctia séng 14n dan ra
bién. Dong bun cat ¢ tac dong rat 16n dén doi séng con song. Ché do
bdi 1ing x6i 16 va bién doi dong song 1a két qua clia dong chay bun
cat.

Trong viéc xay dung cdc cong trinh thuy 1gi (hd nudc), giao
thong, cap nudc cé quan hé trong viéc tinh todn bun cat. Bun cat lién
quan chit ché dén tudi tho hd chia, dén giao thong thuy, dén cap nudc

sinh hoat (sach), dén nudc tudi (phu sa).

112



Theo thong ké dong bun cat ting theo sy ting cia Qsong, khi luu

lugng song dat %Qmax, thi dong chdy bun cét 6n dinh. Trén cting mot

mit bun cat phan b6 khong déu, lugng bun cat ting theo chiéu sau va

tdng dan ti bo ra gilia song.

II. GIA TRI PAC TRUNG CUA BUN CAT
1. Lugng ngim cat p:
Lugng ngam cét 1a khdi lugng ngam cét trong don vi thé tich;
Ky hiéu=p
DPon vi = kg/m’® hodc g/m’
2. Luu lugng bun cat R (kg/s):
Luu lugng bun cat 1a khéi lugng bun cét chuyén qua mit cit
song trong don vi thoi gian la giay.
Ky hiéu =R
Pon vi = kg/s
Luu lugng bun cét R ¢6 thé x4c dinh tu lugng ngam cét p va luu
lugng dong chay Q.
R=p.Q (kg/s)
Trong d6: p - Luong ngam cat (kg/m?)
Q - Luu lugng dong song (m’/s)
3. Khéi ligng bun cat P (T/nim):
Khéi lugng bun cat chuyén qua mit cit song trong 1 nim 1a P

(T/ndm)

P=R xTnam =

31,53x10° 5
== "R (T/nam)
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4. Thé tich bun cat G (m*/nim):

G= % B - khéi lugng riéng cla bun cat (T/nim)

5. Modun bun cat Moc (T/nidm/km?):

Modun bun cat 1a khéi lugng bun cat trung binh trén don vi dién

tich luu vuc, chdy qua mit cit song trong 1 nim, My = %
(T/km?*/nam). Ngudi ta con goi Mc 1a hé s6 xam thuc

I1IL. TINH TOAN BUN CAT KHI CO DU TAI LIEU QUAN TRAC:
Trong hinh thic van dong cua bun cat ¢ 2 loai:
- Bun cat 16 ltng.
- Bun cat day
Trong tinh toan bun cat, ngudi ta khong dung dén dudng tan suét
bun c4t, ma chi tinh luu lugng bun cat binh quan nhiéu nam.
1. Luu ligng bun cdt binh quan nhiéu nim R,:
Khi c6 tai liéu quan trac thi ngudi ta tinh luu Iugng bun c4t binh

quan nhiéu ndm R, theo cong thiic binh quan:
1
n

R; - Luong bun cat cua nam thu i (kg/s)
n- S6 nim quan tric
2. Lugng ngam cat binh quan nhiéu nim p:

_1000R,
Q,

R, - Luu lugng bun cat binh quan nhiéu nim (kg/s)

o

Q, - Luu lugng binh quan nhiéu nim (m%/s)
P, - Lugng ngdm cat binh quan nhiéu nim (g/m°)
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po 6 HANoi P, = 585 g/m’
Pmax = 0970 g/m’  (31/7/66)
Pmin = 10,7 g/m’>  (26/5/58)
3. Khéi lvgng bun cat chuyén qua mat cit cia ra:
Ta goi Po - Khdi lugng bun cat (T/nidm)

P, = p,.Q,.Tnam
= (1%03) x Q,x 31,536 x 10° (kg/nim)

P,=31,536 x p, x Q, (T/ndm)
p, - Luong ngam cat (g/m’)
Q, - Luu lugng (m’/s)
Tnim = 31,536 x 10° gidy
4. Thé tich bun cat chuyén qua miit ciit cifa ra:

Y]

Go= -2 (m’/nim)

Po - Khéi lugng bun cat (T/ndm)
Bo - Khéi lugng riéng bun cat (T/m’)

Hodc G,= RoXTyan
p
R x31,536x10° 1
G, = X—
B 10
6
G. = 31,536;10 Ro (*/nim)

R, - Luu lugng bun cat binh quan nhiéu nim (kg/s)
T, - 31,536x10° sec/nim

B - Khéi lugng riéng ctia bun cét (T/m?)
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Péi véiphusa > B=0,5+0,7 T/m’
Déi véi dat cat } B=1.0+15

Ldp bdi ldng nén chiit

I1II. TINH TOAN BUN CAT KHI KHONG CO TAI LIEU QUAN TRAC
Khi khong ¢6 tai liéu quan tric thi dung cdc phuong phép sau:
1. Dung ban dé ding tri p (g/m°):
Tu p, ta xac dinh P,
Py =po X Qo X Ty
P,=31,536 x p, x Q, (T/ndm)

= G, =% (m’/nim)

2. Dung ban @6 phan ving bun cat hay muon luu vuc tuong tu:

Phuong phap nay it dung vi thudng khong chinh xac
3. Cong thiic kinh nghiém xac dinh bun cat lo liing:

Mot trong nhing cong thuc thudong dung la cong thiic
POLIAKOV

Po=10*¢ +/JK

p, - Ludng ngdm cat binh quan

J - Do déc binh quan cia dong song

& - Hé s6 xam thuc 13y tii ban d6 phan ving

K - Hé s6 hiéu chinh diéu kién lam viéc

K =K, K, K,
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Hé s6 hiéu chinh mit cit Iuu vuc K,

Hinh dang mit cit luu vuc K,
Mt cit sudn déc hinh 16m 0,5
Mit cit suon doc phang 1,0
Mt cit suon déc 10i 1,5

Hé s6 hiéu chinh theo 16p phu thyc vat K,

Tang phu thyc vat K,
Hai bén song 1a dong cb 0,5
Mot bén song 13 dong cb 1,0
Hai bén song la ring ram 0,7
Mot bén song la ring rAm 1,4
Hai bén Ia rung thua 0,9
Mot bén la ring thua 0,8
Hai bén song 1a dat hoang 2,5

Hé s6 hiéu chinh nham thach K,

Tinh hinh nham thach K,
ba 0,5
Sét va cat 1,0
DAt vang 1,5

Hé sé xam thuc:
Xoi mon manhe=8-6
Xoimonvia €=6-4
X061 mon it e=2-1
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4. Xac dinh bun cat day:
Bun cat day So tinh theo bun cat Io lting Ro
So=fB.Ro (kg/s)
B - Ty 1& bun cat ddy so vdi bun cat 1o liing
B =0,05+ 0,10 (vung dong bing); B = 0,1 + 0,3 (ving nui)

IV. ANH HUGNG CUA CONG TRINH THUY LOI POI VOI DONG
CHAY BUN CAT
1. Khai niém chung:

Do xay dung cong trinh trén song nén lam cho dong chay thay
d6i ttf d6 sinh ra bdi 1ing hosc x6i 16 G cong trinh

- B6i ldng ho chia (thudng lam dap)

- X061 16 6 b6 kho nude

- X6i 16 dong song ha luu dap ngin nudc

- X4i 16 bdi 1dng gan cong trinh 1ay nudc
2. Boi ling bun cat ¢ thuong luu dap (hd chiia nudce):

Sau khi xay dung dap, muc nudc dang cao 1am cho luu tdc giam
nhé din dén su ling dong clia bun cat trong kho nudc.

Dé tinh toan tudi tho cong trinh ta xdc dinh bun cat bdi ling
trong 1 ndm

Khéi lugng bun cat P (16 Iting)

Py = P0-Qo- Tham
P=31,536p,Q, (T/ndm)

P, - Ham lugng bun cét binh quan nidm (g/m’)

Q, - Luu liong binh quan ndm  (m’/s)

T, - 31,536 x 10° gidy
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- Thé tich bun cat bdi ling trong 1 nim G,

G, = F, (m’/nim)

B
Bun cat day dudc tinh theo bun cat 16 ltiing
SO = BO'RO

3. X0i 1¢ ¢ ha luu dép:

- Do hé chia gitf nudc lai nén luu tdc giam lam bun cat dugdc
ling dong trong hd, nudc trong hd chua x4 vé ha luu mang bun cat it,
dé khoi phuc lai khi ning mang bun cat, dong nudc gay ra x6i 16 mot
cach pho bién & ha luu dap. Su x4i 16 6 ha Iuu dap chi ¢ thé duing lai,
sau khi luu téc bi gidm xudng bing luu tdc khéi dong bun cat & dong
sOng.

4. Xo0i 16 ¢ bo kho nudc"

Kho nudc trii nude thi bd kho nudc Ui dan vao phia sau 1am dnh
hudng dén cong trinh ven song (dé, dat dai canh tdc, lang mac, giao
thong). Dat ven bd dé bi x6i 16 va ling dong lai 1am cho dung tich hiiu
ich clia hd gidm xuéng.

Céc nhan t gay x6i 16 bd kho nudc 1a:

- Song gio - C4u tao dia chat
- Nudc mua - LSp phu thuc vat
- Nudc ngdm - Dia hinh dia mao

Trong cdc yéu td trén thi séng 1a yéu td quyét dinh nhat déi véi

su dién bién bo kho nudc.
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5. Anh hudng ciia ciia 1dy nude ddi véi su’ dién bién dong séng:

a. D6i vdi cong trinh ldy nude khong dip:

Qua cong ldy nudc dau kénh, nudc ti song chdy vao kénh. Néu
luu ligng song 16n thi luu lugng cd thé 14y vao kénh cling 16n va
ngudgc lai.

Cua ldy nudc nén bd tri vao bd 16m vi ¢ dé chu luu chay sat bo
do sau 16n nén Iuu lugng 14y vao kénh ciing 16n. Tai cta 1ay nudc, mot
bén bdi modt bén x4i, trude cong ldy nudc thi mot bén x4i mot bén boi.
b. Céng trinh ldy nudc cd ddip:

Cong trinh 14y nudc c¢6 dap, muc nudc trong song dude 6n dinh
va luu lugng 14y vao kénh c6 thé khdng ché mot cach chi dong. Khi
khong cé yéu cau dung nudc, thi ca 14y nudc thusng dudc dong kin

dé tranh x4i 16 va bdi ling trong kénh.

V. ANH HUGNG CUA CONG TRINH GIAO THONG (CAU) POI VOI
SU DIEN BIEN DONG SONG
1. Su x6i 16 boi ling cau giao thong:

Cong trinh giao thong trén song 13 cau 6 to va cau dudng sit

Do céc try ciu thu hep dong chdy 1am cho dong song bién doi so
vdi song thién nhién sinh ra x6i 16, boi 14p 6 ving séng xay dung cau.

+ O thugng bén ciu do md cin tr, nén dong chiy U lai, dang cao
lam luu lugng don vi gidm nhd, luu tdc dong chdy bi gidm, nén bun
cat bodi ling lai.

+ Tai vi tri trii cAu va md cau dong chdy bi cdc cong trinh bao vé
§ dau cau can tré nén luu lugng don vi ting, luu tdc ting theo gy ra

hién tugng xai 16.
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+ O ha luu cAu dong chiy mé rong lam luu lugng don vi gidm,
Iuu t6c gidm sinh ra bdi ling

Su x6i 16 theo chiéu rong ctia song ndi chung tucng ddi nhd.
Chiéu sau ctia mit cit ndi cé cdu bién ddi mang tinh chét chu ky lam
cho bd song 6 2 dau ciu cling bi x6i 16 mang tinh chét chu ky.
2. X6i 16 cuc bd & chén tru cau:

a. Nguyén nhdn xoi lo tru cdu:

- Do dong chay quanh tru cAu thay déi dot ngot

- Dong chdy gip tru cdu bi dang 1én va udén quanh thanh hinh
lang try lam cho v va q ting 1én va hudng dong chay thay doi giy ra

x0i nhanh va xoi sau.

,,,
1T
Mi

N\

2d

Biéu dé luu téc & thugng luu ciu

b. Qud trinh x6i & tru cdu:
Chia lam 3 giai doan @Xdi
- Giai doan hinh thanh hd x6i: Ho

x6i khong phéi trudc tru ma & vi tri 2 7//
bén tru. O dé dong chdy thay ddi dot /

ngdt. Sau do lan dan vé thuong luu va 2

X0i

¢

bén tru cau
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.« . ’ o A & &)
- Giai doan phat trién ho xo1: Xoi

\ I o A \ A N A &) Béi
cang phat trién sau va rong, 1am ho xdi @ D
| W @

chuyén dich vé thugng luu va 2 bén tru

cau. _ /// / _

Luong phu sa cia hd x6i van
chuyén vé ha luu thi gip dong chdy @

quan tao 2 dai bdi ddi xing qua tim

tryc trén cau.

Tdc d6 x6i dat téi muic nhét dinh thi luu téc V gidm thi bai boi
thap dan.

- Giai doan phét trién hd x6i ha luu tru: 0 giai doan nay luu
lugng tai phu sa tai cdc hd x6i nhd hon kha ning tii phu sa ctia dong
chdy (thdi ky ndy xdi 2 bén va ha Iuu tru c¢6 téc dd cham) 1am cho céc
bai bdi sau try thdp dan va cdc hd x6i 2 bén tru kéo dan vé phia ha luu
tao ra hd x6i 6 ha luu phat trién trong thdi gian dai.

Khi dong chdy di kha ning mang bun cat clia hd x6i chay theo
dong nudc thi viéc x0i 16 s€ ngung.

Do sau hé x6i ha luu bing (0,5 + 0,7) lan d6 sau hd x6i thuong
luu va 2 bén tru.

c. Tinh x0i l¢ & chén tru cdu:

Gia thanh tru ciu chiém phan 16n vén xay dung, thdi gian thi
cong dai. Gid thanh md va try cau phu thudc vao chiéu sdu mong. Ma
chiéu sdu mong phu thudc vao do sau x46i 16 6 try.

Tinh toan x6i chan cau hién nay c6 rat nhiéu coéng thiic

- Cong thuc triong DHXD Hanoi
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- Cong thuc cda Vién NC dudng bo Lién X6

- Cong thiic Truong DH Colorado (My)

- Cong thtic cla An D6 - Pakistan, ...

o) day chi gidi thiéu 2 cong thic thudng dung ¢ Viét Nam trong
thiét ké cau.

a) Cong thiic cia DHXD Hanoi

+ Khi Vsong < [V«

v

h, = 0,97 Kb"®h®(
[Vix]

)1,04

+ Khi Vsong > [Vi«]
h,, = 0,52 deo’ggho’]z(L)l’16
[VKX ]
Trong dd: h,, - Chiéu sau x4i cuc bo 16n nhét tai chan tru cau
K, - Hé s6 hinh ding tru cau (K, = 0,153 =+ 0,198)
h - Chiéu sau nudc tai tru nudc khi xdi
[Vi] - Van tdc khong x6i cho phép
D4y song l1a dat cat [V,] =0,7 m/s
san s6i [V,]=(1,0 +1,2)m/s
Dacudi [V ]=(1,5+2,1) m/s
V - Van tdc tai tru cau trudc khi x6i cuc bd
b - Chiéu rong try tinh toan
) Cong thiic cria Vién NC Puong bé Lién X6
Vi
hy, = b2/3h3/5(V—B) K4
h,, - Chiéu sau sau x6i 16n nhat 6 chan try ciu

V; - Téc do dong chdy khudy duc bun cat
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Vi = 3/gwh

h - Chiéu sau nudc truide khi x6i

o - Dudng kinh thuy Iuc hat dat day song

o = f (duodng kinh hat dat)

Khi d=0,01 +0,1 thi ®©=0,07~+

0,7

d=1=+5 thi ®=9,5+25
d=100+250 thi ®=108+170

n - s6 md. Khi V> Vj thi n =3/4
V <Vythin=2/3

K: Hé s6 hinh dang tru cau.
d. Cao trinh dit mong tru ciu:
Cao trinh t8i thi€u dit méng Vdm

V dx - Cao trinh ddy song sau khi xdi
AK - Chiéu sau méng cdm vao dat
AH - Chiéu sau dy trd

Vdm =V dx - (AK + AH)
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Chuong VIII:
TiNH TOAN HINH THUY VAN VUNG
ANH HUONG THUY TRIEU

I. KHAI NIEM CHUNG VE THUY TRIEU
1. Hién tuong thuy triéu:
Muc nude bién 1én xudng theo mot chu ky nhét dinh ta goi 1a
thuy triéu
Chu ky thuy triéu é mdi noi c6 khac nhau.
- Thudng trong mdt ngay dém co
+ 2 1an thuy triéu 1én tao dinh triéu

+ 2 1an thuy triéu xudng tao chan triéu

4 L H (m)
- Trong 1 thang co \
Pinh cao triéu
4+ 2 1an triéu C]j(‘jng 24 2 Dinh triéu thap
An 1A ké 2 chuky_/ ]
+ 2 lan triéu kem 11 e |

Miit bié

Bién do fridu

Chan tri€u cao

T

Chan triéu thdp

Mot ngay dém

X Triéu cusng
Triéu

2" N, .
ol M ADN D A nan i n ARAAADA n a s [\ [\ Thot
\/V\/\/\/VVVVVVV\/\}V\/\/\/\/\/\/V\/\/\)\

Triéu Triéu

Il Il I l l | Il | Il

L _ Thoi
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 (Ngav
Qua trinh miic nude triéu trong thang
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- Chénh léch muc nudc gitfa dinh triéu va chan triéu ta goi 1a
BIEN PO TRIEU.
- Khodng cach thdi gian gilta 2 dinh triéu goi ta 13 CHU KY
TRIEU.
2. Phan loai thuy triéu:
Dua vao chu ky ngudi ta phan lam 4 loai triéu nhu sau:
a. Bdn nhdt triéu déu:
Trong mot ngay mat trang (24 gié 50 phut) co
+ 2 lan triéu lén
+ 2 1an triéu xudng
b Nhat triéu déu:
Trong mot ngay mat trang co
+ 1 lan triéu lén
+ 1 lan triéu xudng
c. Bdn nht triéu khéong déu:
+ 2 1an triéu 1én, 2 dinh khac nhau
+ 2 1an triéu xudng, 2 chan khac nhau
d. Nhit triéu khéng déu:
+ 1 lan triéu lén
+ 1 1an triéu xudng
Xuét hién trong 15 ngay, chi ¢é 7 ngay nhat triéu, con lai 1a xuét
hién ban nhat triéu.
3. Nguyén nhan sinh ra triéu:
Nudc bién chiu tac dong cia luc hdp din ciia Mit tring, Mt troi

13 Iuc ly tam cla qua dat (quay xung quanh hé théng Mit dat - Mit
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trang) khong déu nhau nén sinh ra thuy triéu.

Ngoai ra ngudi ta con giai thich thuy triéu bing thuyét dong luc
cho ring thuy triéu 12 do 2 loai chdn dong cudng biic va tu do cia
nudc bién gay ra thuy triéu.

4. Pic trung cia triéu:

a. Chiéu sdu xam nhdp mdn

Trong qua trinh truyén triéu vao song, do sy tic dong tucng hd
gitfa dong chdy trong song va dong triéu ma hinh thanh gidi han dong
triéu. Vi trf nay khong cé dinh ma thay doi theo mua 13 va kiét Triéu
bién tac dong vao song lam cho song c6 ndng doé min ting. Tuy theo
yéu cau dung nudc véi ndng dd min khdc nhau ma xac dinh do sau
xam nhap man L (km)

b. Muc nudc triéu binh qudn

La gid tri binh quan ma muc nudc triéu do dudc trong ting gio
hodc 30 phut ciia mot con triéu hay maot théi ky triéu.

¢. Muic nudc triéu giiia

_ Hd+Hch
Hgiﬁa - 5

d. Muc nudc dinh triéu H,
e. Muc nudc chin triéu H,,

f. Bién d¢ triéu: Chénh léch muc nudc gitta Hy va H,,

IL TINH TOAN MUC NUGC TRIEU THIET KE

1. Tinh todn Htriéu Kkhi ¢6 s6 liéu thuc do:
a. Théng ké tai lidu triéu:
Tuy theo yéu ciu cong trinh ma thiét ké tai liéu
+Ddi vdi cong trinh tudi, thong ké Hy,
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+ D6i vdi phat dién, thong ké bién do triéu

+Dai vdi tiéu nuide, thong ke H,

Chon mdi nim mot man tai liéu, tinh toan tan suit, sau dé tii P%
xac dinh H,,, (hodc H, hay bién d6

Gia tri Hy % la gia tri dé thiét ké cong trinh tiéu nudc (d6i vdi
cong trinh 14y nudc tudi thi tinh HchanP%)
2. Tinh todn muc nude triéu thiét ké theo phuong phap Mariutin:

- Phuong phap nay thich hgp vdi truong hdp chénh 1éch muc
nude triéu hang ngay khong 1én.

- Gia thiét 1a dudng phan bd c6 dang déi xung, tic C, = 0.

- D61 véi dudng PIII ¢4 thé tinh gia tri. Hp% theo cong thiic.

Hp = (DCy+1)H

H =Y Hi

1
n

p
[l
Tl a

o — Khoang léch quan phuong
& - Khoang léch tung do & = f(C¢P)
Ap dung khi C4=0
Vay & =1(P)
Béi vay Hp c6 thé tinh nhu sau:
Hp = H(JCs+1)
- Chu y trong xéc dinh c4c dic trung thong ké
+ Tinh H
Dé don gian ta phan cdp muc nudc (cach nhau 10 cm)

Goi f, - s0 1an xuat hién cua Hi
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Vay H=—Y H.f,

171

=

+ Tri s06 o, Cy

o \/2<Hi —H)f,
(n-1)

Tl a

+ Tinh &
Céan cu vao P tra @ véi Cg=0
Phuong phap Marintin 14y dang phan bé déi xing dé tinh toan

nén két qua thu dugc Hmax thién 16n, Hmin thién nhé nén rat an toan.

III. CHON DANG TRIEU THIET KE
1. Chon dang triéu dién hinh:

- La mot dang con triéu thuc té va cé dang dai dién cho hién
tuogng triéu § dia phuong vdi nguyén tic chon 13

- C6 Htriéu xap xi Hp

- Dang triéu dién hinh bt lgi cho viéc thiét ké cong trinh. Vi du:
khi tinh todn cong trinh 14y nudc tii séng chiu anh hudng cia triéu thi
triéu c6 chan triéu thap va xay ra vao Ilic can tudi 1a con triéu bat lgi
can dudc chon. Déi vdi cong trinh tiéu nudc ra song thi dang triéu bat
loi 13 loai cé dinh triéu cao, thdi gian triéu 1én dai, thdi gian triéu
xudng ngén 1a con triéu bét 16i cho viée tiéu nudc.

2. Thu phéng triéu dién hinh thanh con triéu thiét ké
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Chuong IX:
CAU VUOT SONG VA CONG QUA DUONG

I. KHAI NIEM CO BAN VE CAU VUOT SONG, CONG
- Cau duong sat, dudng 6 t6 vudt qua cac song 16n 13 phan quan
trong cta hé thong giao thong.
- Cau vuot song la cong trinh tong hgp gdm
+ Cau
+ Pbudng dan vao cau
+ Cong trinh bdo vé gia cd bo
+ Cong trinh hudng dong
1. Phén loai cAu vuot sdng:
a. Theo miic dj thong xe trong mua lu:
- Cau muc nudc cao: Dam bao thong xe lién tuc véi muyc nudc 1d
thiét ké.
- Cau muc nudc thip: C6 thé ngling thong xe trong mot sé ngay
khi 10 16n.
- Cau thdo mé: Ngting thong xe mot sd gid nhat dinh trong ngay
dé tau thuyén qua lai.
b. Phan loqi theo chiéu dai cdu:
- C4u 16n : ¢6 chiéu dai cau Lc > 100m
- Cau trung ¢6 Lec =30 = 100m
- Caunhd ¢6 Le < 30m
c. Phén loai theo diéu kién lam viéc:

Diéu kién 1am viéc clia cac loai cau va cong qua duidng c6 khac nhau
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- CAu 16n va cau trung: Lam viéc cing thing trong thdi gian 1,
chiu tac dong dong lu

Déi vdi dong chay qua cau Idn, phiic tap sinh bdi ling x6i 16 nén
can c6 cong trinh gia cd cau 16n, 1am thu hep dong chay ti d6 sinh ra
x01 10"

- Cau nho x4y dung vdi ddy song dudc gia c6 chong x4i. Va tru
cling khong bi x0i cuc bd.

- Cong qua dudng 1am viéc vdi vat liéu chong x4i nén khong sg
dong nudc chay qua pha hoai.

d. Phdn loai theo tinh todn thuy luc:

- Cau nhé va cong: V6i ché do dong chay qua long song khong
x6i. S6 lugng cau nhé cdng rat nhiéu 0,5 + 2 cai/km

- Céu 16n: Long soéng c6 ché do bun cat dién bién phic tap sinh
ra x6i, 16 bdi lang & vung xay dung cau.
2. Nhiém vu c¢ ban ciia ciu cong:

- Phuc vu tot van tai trén dudng, bdo dam xe chay véi mat do,
toc do thiét ké

- Bdo dam cau 1am viéc an toan véi luu lugng 13 thiét ké Qp

- Cau phai bao ddm yéu cau kinh té ky thuat trong tinh toan

+ Xdc dinh muc nudc 13, muc nudc thong thuyén, Qp% dong chi
luu.

+ Dy dodn x0i 16

+ C6 ke hudng dong, ke bao vé cau
3. Lua chon vi tri cAu vugt sdng:

Cau vuot song phai dit 6 noi cd:
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- Nén dja chat tot, khong phong hoa.

- Doan song (xay dung ciu) c6 tuyén on dinh, c6 lach sau.

- Bai song hep va & trén cao, khong lay, khong cé nhanh séng cii

- Dong song dudi cau khong co doi cat, bai ndi.

- Khong dit cau dudi cla song nhanh (sé i dong bun cat dudi
cau).

- Truc cau vudng géc véi hudng dong chay.

IL HE SO XOI CHUNG
1. Tinh todn hé s6 x6i chung P:

Hé s6 x6i chung 13 dic trung chung nhat cho qu4 trinh bién dang
mit cit long song dudi ¢ cau 16n, cau trung.

Néu ta goi

o, La tiét dién thoat nudc trude khi x6i

o, La tiét dién thoat nudc sau khi x6i

Thi hé s6 x6i chung P 1a

tx
Tiét dién thoat nuéc © =BH
0y= B H,

0,= B H,

H, H, - Chiéu sau trung binh sau khi x4i va trudc khi xdi

B, B, - Chiéu rong song sau khi x0i va trudc khi xoi




SX

Trong do P, = 5 (hé s0 xo1i theo chiéu sau)

tx

Tu trén ta co:

B , B
P=P,, —*, rutra P,=P—*%&
tx Bsx
0. B

— Ph — SX tx
o, B

tx SX
Ta biét ring

Q=0oxV
Cho nén

Q

o= —, tu do ta co:
\Y

Q1

0\)SX V c

SX

_Qc
tx V

tx

(Q)

Q. - Luu lugng 1ong song dudi cau Itc tu nhién
Qy - Luu luong 14 thiét ké
& - Heé s that hep dong chdy.
= O thuhep
O Au(kécatry)
Thay o,,, o, vao trén ta co

— QP l 1 th
Fh (VSX 8)((20 )(BSX)

V

tx

QP Vtx th 1
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, ‘ \
Néu B, =B, thi P,=PvaP=p,= 2 Ve

Qc V,, ¢

Nguyén nhan cda xdi 16 chung 13 do lam cau nén thit hep dong
chay dua dén nudc dang trudc cau va 1am ting tdc do dong chiy chan
cau do d6 bun cat bi xdi 16n hon bun cat dong chay dén nén hinh thanh
x01 16 chung.

Tri s6 hé s6 x6i chung phu thudc vao muc do thit hep dong chiy
va dic tinh dat da 1ong sudi, thoi gian tran 14.

Tri s6 cho phép ctia P 13 [P] phu thudc vao Iuu lugng don vi dudi

cau q,
q, (m’/s/m) 2 3 5 10 15 >20
[P] 2.2 2.1 1.7 1.4 1.3 12

- Khi lya chon chiéu dai cau Lc ta chon P khdc nhau P =1 = [P]

- Chiéu dai cau Lc phu thudc vao o, ung vdi luu luong 1d thiét

ke Qp
oV, &P
p - Qe Vil
QC st €
= P:%va1 - = o, = Q
2o Ve 04.V,.€ V. .Pe

Vix
Néu B,, = B, thi L¢c = B,,.
2. Y nghia ciia hé sé x6i chung trong thiét ké ciu :
-Khi thiét ké cau néu ting hé s6 xdi chung P thi :
+ Chiéu dai cau L, 16n dua dén gidm sé try, sé nhip cau va nhu

vay s€ giam gid thanh két cau cua cau.
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+ Chiéu sau try ting nhuing véi
s6 try giam nén gid thanh ciing giam.

+ Pudng dan vao cau ting (a)

+ Cong trinh hudng dong tang
(d)

Tong vén dau tu xay dung cau
T tng véi P thich hop sé 1a tong hop
von cac hang muc cd gid tri nhd
nhét.

Nhu vay P sé cho chiéu dai cau
Lc kinh té nhat. Tuy nhién tiéu
chuin chon P khong phai 1a tiéu

chuan duy nhat.

T o

Gia thanh quan hé véi P cua cac
hang muc cong trinh
(a) Gia thanh diong dadn
(b) Gid thanh két cdu nhip
(c) Gid thanh tru cdu
(d) Gia thanh cong trinh hudng dong

(e) Gid thanh toan bé cau

III. TINH TOAN CHIEU DAI CAU LON, CAU TRUNG

Cau 16n, cau trung 13 ciu cé Le > 30m bit qua dong song mang

viung bun cat 1o liing va bun cat ddy, tai vi tri cdu do dong chay that

hep nén V ting sinh ra xdi 16 chan try cau.

Co sé dé tinh toan chiéu dai cdu 1a dua vao phuong phap can

béng gidi han luu lugng bun cét di va dén. Viéc tinh todn viia phiic tap

nhu phai:

- Xac dinh phan phdi luu lugng clia 10ng song va bai song

- Xdc dinh dong chdy sau khi xdi.

- Chiéu sau x6i 6 long song & dudi cau.
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Sau dé méi x4c dinh chidu dai ciu Le. O trong phan nay chi di
sau xac dinh Lc

Tinh Lc ¢6 thé phan thanh hai trudng hop
Truong hop 1:
Sau khi x6i chiéu rong long séng B mé rong ra toan cau la B, > Lc

Thudng gip khi c6 dao 1ong song tai vi tri cau:

B,: Chiéu rong long song sau khi xdi

Lc: Chiéu dai cau dugc tinh theo cong thic sau:

L= B .(QP j
n(i-2) P Q,

Trong d0 &= p(1-A) = Den hé s6 co hep dong chdy & ha luu cau

tx

o, - Tiét dién thoat nudc bi co hep phia sau cau
o', - Dién tich thoat nudc ngay tai cau
A= i (hé sb thu hep)
khoan
Q, - Luu lugng 10 thiét ké
Q, - Luu luong song trong diéu kién chua xay dung cau.
P - Hé sd x4i chung

) = Chiéu rong] tru cau

Khoang cich 2 try
1 - Hé s6 thit hep do try va mé.
Truong hop 2
Sau khi x6i chié¢u rong séng c6 mé rong nhung cac bai vin con nén
chiéu dai cau Lc 16n hon long séng (da mé rong)

Al = Al, + Al,, chiéu rong phan bai dudi cau.
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B, - Chiéu rong song trudc khi xay dung cau

B, = (Al) Tong chiéu rong bai song trudc khi xay dung

| 1
Lc=B,+Al=B, + By( )(=-7)
-t B
Trong do B = Qp Luu lugng thiét ké tan suat P

Q, " Luu lugng song trong diéu kién ty nhién
caphan long va phan bai
B - Hé s6 ting cuong luu lugng chung cho toan cau
T = Qléng
Qp

IV. TINH TOAN CHIEU DAI CAU NHO

Cau nhd c6 ché do dong chdy khac vdi cau 16n va ciu trung.

Dong chdy qua cau nhé 13 chdy xiét con cu 16n 13 chay ngap.

Dong chdy qua cdu nhé 1a ddy dudc gia c6, khong cé xdi 16 va
dong chay nhu chay qua dap tran dinh rong.

- Luu lugng qua cau 1a Q = 300 m%/s

- V6i Q =30 + 300 m?/s c6 thé xay ciu nhd hodc lam cdng.

- Q <30 m/s thi 1am céng qua dudng.
1. Luu lugng thiét ké chiy qua cau:

Do cau bi chin qua séng sudi, nén thudng luu tich nudc.

Vi néu dung Qup thiét ké thi luu luong qua 16n nén Q¢ chi 1a
mdt phan cla Qups phan con lai sé tich lai phias thuong luu va tiéu sau
“vaa y

mp

QTK = SQmp = Qmp [1 h (

S - Hé s6 triét giam do tich nudc.

W, - Dung tich ¢6 kha ning tich 6 thuiong liu
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n - Hé s tich nudc it (n = % + %)

Nudc chdy qua ciu cd cdc trang thai chay khdc nhau nén can
phai xdc dinh trang thai chdy. Ma trang thai chdy thi phu thudc vao do
sdu phan gidi hy.

2. D06 sau phan gioi:
Do sau phan gidi cla dong chay 1a chiéu sau cho ning luigng don
vi tai mit cit tinh toan nhd nhit.
av’

2g

>=h+

Khi % =0 thi h = hy d6 sau phan gidi

2

2
hy, =324 hoic hy = 2YK
g g
_Q ,
q= B (luu lugng don vi)

o = Hé s6 dong ning o =1,0 + 1,1
Do dbc phan gidi 1 1a do déc thuy luc ting véi he
Cohg setinh g =h.B

v =2hg +B
n - Hé s6 nham -9
X
VKZQ—K V = ocVRi
®
. \s . ? 1
Vay ixy=—5—5— = i= 2\/2 , C=-R"°
o, C’R o“C’R n

Dung hy va i, so sanh véi hy, va i d€ x4c dinh trang thai chay
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i, - Do ddc thuy luc ting véi h = 1,3hy
Do dai cau L. quan hé vdi trang thai chiy
3. Xdc dinh chiéu dai cAu L:
a. Chay tu do:
Khi h, <13hi, >ivaQ<Q,
thi nudc chdy qua cau & trang thai chdy tu do, chiéu dai cau dugc xac

dinh nhu sau:

L. = Qe .g3 +Nd
e.0.V,

& —Heé s6 thu hep dong chay (e=0,8 + 0,9)

Qqx - Luu lugng thiét ké

N - Sé tru cau

d - Chiéu day tru cau

V., - Luu tdc cho phép trén song hodc vat liéu gia cd
b. Chay ngdp:

Khi h, > 1,3h, i, <i, vd Qu > Q,

I, - Do déc dong chay ha Iuu cau

Trong tridng hop nay nude chdy qua cau la chiy ngap.
a) Mdt cdt séng dang chii nhdt

h,, - Chiéu sau dong chdy ha luu cau

Lc=&+Nd

eV, h,

cp

B) Mit cit cong dang hinh thang: /

Lc=Qi+mhh+Nd

eV, hy,

Le=B

MNTT - Muc nude thong thuyén
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V,, - Luu toc cho phép vdi nén cau gia co

m - Mai déc bd song

hi

y) Mdt cdt séng dang tam gidc:

Lc=2QJ+Nd
eV, h
b Qu BN

2

cp
4. Xac dinh cao dd t6i thi€u cia mit ciu:
Heumin = MNiggeenn T C +A
C - Chiéu cao cu tao ctia dim va mit cau, 1a khodng cach ti day
dam cau dén mit cu.
A - Tinh khéng dudi cau, tuy thudc dic diém va yéu ciu giao
thong clia tau thuyén trén song.
A >1,5m, déi véi song cd cay troi.
A >0,5m, d6i vSi song khong ¢ cay troi.
¥ Hm - Cao do myc nudc dong trudc cau
VH,, = Vddy song +H

H - D0 sdu nudc tai vi tri cau.
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A H MNTT

\\\\\

V. CONG QUA PUONG
1. Khai niém chung:

Dudng giao thong khi cit qua cdc dong chdy, tai vi tri giao nhau
d6 phai 1am cong trinh cau hodc cdng vudt qua.

Tac dung clia ciu nhé hodc cong 1a thodt dong chdy thudng
xuyén (khe sudi) hay dinh ky (vung triing dé thoat nudc mua) dudi nén
dat dap.

Céng 1a cong trinh thoat nudc c6 Q < 30m’/s dit dudi long
duong co chiéu cao dét dip phia trudc > 0,5m.

Phan loai c6ng

a. Phdn loaqi theo vit liéu:

- Céng gach da

- Cdng bé tong

- Céng bé tong cot thép

- Cong kim loai

Céng bé tong cdt thép dude ap dung rong rai nhat, vi bén, dé co
gidi hoa trong xay dung va thi c6ng nhanh.

b. Phén loai theo ché dé chdy:

- Céng chay tu do
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- Céng chay c6 ap
- Céng chay béan 4p
Nén dung loai chay khong ap ho#c ban dp
c. Phin logi theo hinh dang mdt cdt:
- Céng hinh thang
- Céng chii nhat
- Céng tron, cong hinh ovan
- Céng tam gidc.
d. Phén loqi theo s6 lupng 16 thodt nudc:
- Céng don
- Céng nhiéu cta thoat nudc
2. Luu ligng cdng qua duong:
Luu ligng thiét ké cdng qua dudng dugc xac dinh nhu Iuu lugng

qua ciu nho tic 1a:

QO - Wi
QTK_SQmp (Qmp[1 (W )]

ap
W, - Kha ning tich nudc 6 thugng luu
W,,, - Dung tich tran 10

Q,, - Luu lugng 1u thiét ké

. . | R 1
n - He so. (Tich nudc it n = > nhieu n= 5)

Trang thdi chay ciia cong

- Chiéu dai cla cong phu thudc vao trang thai chay.
- Trang thai chdy céng phu thudc vao:

+ Do sau nudc trude cong

+ Chi€u cao cong
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do:

+ Hinh dang c6ng

- Trang thai chdy goém co:

+ Céng khong ap

+ Céng ban 4p

+ Céng chiy c6 ap.

a. Cong chdy tu do (khéng dp):

Diéu kién dé cong chiy tu do 1a sudt chiéu dai cdng nudc chay tu

H < 12h,
H - Muc nudc thugng Iuu cong
h,, - Chiéu cao ctia vao cong
h, - B0 sau co hep
h,, - Chiéu sau muc nudc ha luu cong

h, - D0 sau phan gidi

hco hep = O>9hk
hy = (0,7 = 0,8)h,

Luu lugng qua cdng
Qcéng = (P(’O\/zg(Ho - hc)
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2
H,=h, + Ve
2g
2
H-H,- 2o
2g
V, - Luu téc trudc cong
¢=10,85+0,95

Thuong xem H = H,
Céng chay tu do chia 1am hai loai:
-Céngngin L, <(8-10)H
Céng lam viéc theo ché do chiy cla dap tran dinh rong
-Céng dai L.>(8-10)H
Nudc chdy trong cong gidng nhu nudc chdy trong kénh
b. Céng chdy bdn dp:
Ché do chay béan ap xay ra khi
H>12h, +14h,

Tai ctia vao nudc ngap toan bo, sau khi qua mit cit co hep h,

\

céng Va

nudc chay 1én cham dinh cdng va sau dé muc nudc nhé hon h
chay tu do khong ap.
Trong trudng hgp nay h, = 0,6h,,
Luu lugng qua cong Q tinh theo
Q= pwc2g(H, ~h,) }
@ - hé s6 luu tdc (¢ = 0,85)

Vo= -2 - g 2gH-N,)

O

¢. Cong chdy cd dp:

Céng chay c6 4p khi H > h,,
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Trang thai chiy c6 ap 1a nudc chay ngap toan bo tiét dién cong

Luu lugng dudc tinh theo cong thuc

Q= oo J2eH—-h )

¢ - Hé s6 luu tdc

® =B.h 4, _W

H - C6t nudc trudc dng H
h

C

- Chiéu cao cong 777777777

cbng
3. Chiéu dai cong:
Khi tinh chiéu dai c6ng can phai biét dudc:
- Chiéu rong nén dudng B
- Chiéu cao ctia dat dip trén cong 5

k
1 1

- D6 ddc mai clia dudng

Chiéu dai cng goém c6: d / ////////

L.=B+2md Degng
i dée dud S L
m - mail docC on L
g ) L, b
d - Do sau dat dap “ L,

Chiéu dai toan phan 1a chiéu dai cong cong vdi chiéu dai san
thugng luu va ha luu
Lp=Lc+ M+ M,
- Chiéu dai san thuong luu M,
M, = mh4,,
- Chiéu dai san ha luu M,
M, = mLhcéng
Day 1a cong thic tinh tong quat mang tinh chit so bd. Thuc té

trong tinh todn chiéu dai cdng dugc tinh ty my va cu thé hon.
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VL. TINH TOAN TICH NUGC TRUGC CAU NHO VA CONG QUA
PUONG

1. Khai niém chung:

- Tinh toan cau xac dinh chiéu dai thoat nudc cia ciu, vdi luong
nudc thoat W, véi yéu cau la mit cau khong bi ngap.

- DBéi véi cdng qua dudng 1a thoeit‘du’(jc lugng nudc thua sinh I
t0 luu vuc tap trung nudc chuyén vé, dé giam kich thudc cdng mot
phan lugng nudc dugc tich lai thuong luu vdi yéu cau khong lam ngap
dudng, lugng nudc tich lai do s€ dudc tiéu thdo ngay sau khi mua Iu.

Do d6 tinh toan tich nudc 1a yéu ciu xdc dinh khau do cong.

- Ta goi Q4 12 luiu Iugng thoat qua cong

Q. 12 Iuu Iugng 1u thiét ké.
C4 Qpp> Quine deu thay doi theo thdi gian

\, - céng ~ T
Ta xét trong thdi doan At Qg
At=t,-t o ot
2 : Qm2 Lo TN~ _
Tai thoi diém t, Qu,
- Luu lugng 10 Q,, [or 1Qc1 | Qo
- Luu ligng cong Q,, At
1" Tai thoi diém t,, ta c6 Q,, va Q,,
V4
- Luu Iugng trung binh trong At la:
I'e) :Qm2+Qm1 6 — Q02+ch
m 2 c 2 AH
- Luong 14 dén trong thoi gian At 1a W
Wm = Qm.At W, W,
- Luong nudc thdo qua cdng trong At 1a
We = Qc.At
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- Lugng midc tich 6 thugng luu la:
Wieh = Wig = Wegne = (Q, — Qo)A

- Vi tich nudc nén muc nudc thugng Iuu dang 1én do sdu AH tra
trén dudng quan hé Z ~ W

- Trén dudng quan h¢ Z ~ W

+ W, - Dung tich & thoi diém t,

+ W, - Dung tich & théi diém t,

+ Wi, = W, - W,

+Z, - Cao trinh muc nudc thugng luu & thoi diém t,
+ 7, - Cao trinh muc nudc thugng lvu 6 théi diém t,

Toan bd dung tich trtd lai phu thudc vao duong qua trinh Iu
Q,, ~ t va dudng qua trinh luu lugng thdo qua cong.

Thudng Q ~ t c¢6 thé dugc tinh theo dang tam gidc hay hinh
thang. Phuong phdp tinh toan nhu phan dong chdy 1i & chuong trudc.
2. Tinh toan W, theo Q,, ~ t dang tam giac:

Ta goi:

Qup - Luu luigng dinh 10 thiét ké

Qcnmax - LU luong x4 16n nhét qua cau nhé hodc cong.

Luu lidng Q. ting dan do nudc i dang xudng vé va gip duong

(Q,, ~t) tai vi tri A, sau do Q,, cling gidm do do tai vi tri A 13 ¢ Qe

Tﬁ?ng dung tich tran Iu la: Qm
Wa = 3 Qo To 2" Qs
Téng dung tich dugc thao qua céng N O
Wegng = QCmax /-
T

mp
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Dung tich dugc trd lai ¢ thuong luu 1a
Wiich = Wiy = Weeng

Vay
Wien = %Tmp(Qmp = Qcmax)

Trong tinh toan co 2 truong hop

a) Biét Qc,,, tinh W, Z(m)
Wien = 5 Tu(Qup~ Qeinar)

Tu Wy, tra trén dudng Z ~ W se /

xdc dinh dugc cao trinh sau khi tich AH

nudc Z,. Ly Z, so sanh vdi cao trinh

mit dudng xem thd dudng c6 bi ngap  A—
hay khong.
b) Biét Z, yéu cau tinh Qg ti d6 xdc dinh B,
Tu Z, xac dinh [W,;]
[Weer] = 5 T Qup ™ Qmas)

2AWien ]
T

mp

TU Qcpay Xac dinh B4,
Qcgng = @By2gH™?

= B — QCmax

(P@Hyz
3. Tinh toan W, véi dang lu hinh thang

= QCmaX = Qmp h

Qup - Luu ligng dinh 10 thiét ké.
T, Thoi gian lu
T, - Thoi gian dinh 10
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T, =0,1T,,

Qe - LU Iuong thodt 14 16n nhat

. T, +T LIT, Q..
Vay W, = Q= ;Qp

_ 1
WCmax - 5 TmeCmax

th’ch = me - WCmax
\K]t — Qmp (Tmp + Td ) - QCmamep

ich — 5

Cling nhu trén tif Wy, ta xac dinh cao trinh muc nudc trudc cong

tic

va so sanh vdi cao trinh mat duong.
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