Bai gidng 16p Bdi dudng NV Khao sat Tinh toan TLTV céng trinh Giao thong

BAI GIANG MON HOC

BOI DUONG NGHIEP VU KHAO SAT, TINH TOAN

THUY VAN - THUY LUC CONG TRINH GIAO THONG
Giang vién: Nguyén Ping Phong
Don vi: B0 mon Thuy luc Thiy van,
trwong PH Giao thong Van tai

Muc tiéu mén hoc: Nham trang bi cac kién thirc tir tong quan dén chi tiét vé cong tac
khao sat, tinh toan thay luc, thuy van cling nhu viéc du bdo thuy lyc, thiy van cong trinh giao
thong. Ngoai ra, con hudng din phuong phap tinh x6i chung, x06i cuc bd dudi cau trong khao
sat thuy luc, thiy van cong trinh.

Poi twgng hoc: Cac ky su, can bo k¥ thuat 1am viée trong cac Cong ty Khao sat Thiét
ké Tu van giao thong, cac can bo quan 1y cong trinh giao thong; cac sinh vién nganh Xay
dung cong trinh sau khi da hoc xong cdc mon hoc Thiy van cong trinh.

Bai 1:
TONG QUAN VE CONG TAC KHAO SAT, TINH TOAN THUY
LUC, THUY VAN CONG TRINH GIAO THONG.

I. Noi dung cong tac khao sat dwong 6 to:

- Khao sat tuyén.

- Khao sat thuy van.

- Khao sat dia chét cong trinh.

- Diéu tra kinh té - xa hoi.

- Khao sat moi truong.

I1. Noi dung cong tac khao sat thiy van dwong 6 to:

Thiét ké cac cong trinh cau, duong duoc thanh lap trén co s¢ két hop két qua ctia cong
tac do dac, dia chit, thuy van. Tap hop toan bd cac cong viée trén goi 1a khao sat dudng 6 to.

Danh muc va khdi lugng tai liéu khu vic xdy dung cin phai tap hop trong thoi gian
khao sat dugc xac dinh béng ndi dung cua dd an xay dung.

Trong thiét ké phai xac dinh tat ca cac kich thudc co ban ciia cong trinh vuot séng,
dam bao stc chju dung cua cong trinh dudi tic dung pha hoai ciia dong chay, khong han ché
viée str dung binh thudng dong nude vao cac muc dich kinh té khac (thong thuyén, cap nudc,
cung cip nang luong, ...), dong thdi dam bao chi phi nho nhét cho cong trinh vuot song.

Dé cho viéc lya chon vi tri vuot song c6 co s¢ phai thu thap hay bién soan ban dd dia
hinh dﬁy du trén co s¢ do dac va nhiing hiéu biét chung vé 18 & noi lya chon PA vuot song.

Dé xé4c dinh cac kich thudc co ban ciia cong trinh, can phai tinh thity lyc va tinh 1ong
song mot cach chi tiét trén co s c6 sb lidu ddy du va chinh x4c dic trung cia song (chiéu sdu,
chidu rong mit cit ngang song, cac chi tiéu vé dién bién 1ong séng, dao dong muc nudc va
luu lugng).
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Can ctr vao cac nhiém vu trén s€ duoc giai quyét trong qua trinh thiét k&, lic khao sat

phai lam cac cong viéc sau:

Po vé dia hinh, vach myén, do v& binh dd, do v& mit cit.

Diéu tra thuy vin: thu thap cac sb lidu dic trung cho ché d6 dong chay, diéu tra
hinh thai thung liing doan séng.

Cong tac do dac thity van: do v& binh d6 day séng, xac dinh toc d6 dong chay, luu
lugng nudc, cac dic trung dién bién dong soéng.

Nghién ctru dja chat cong trinh: thanh 1ap mit cit dia chat, diéu tra dat d4, nghién
ctru dia chét thuy van, diéu tra VLXD, ...

Cac cong tac khac: méi quan hé twong hd cua cong trinh véi cac cong trinh khac
trén séng, quy dinh vé thong thuyen, ...

III.  Cac tai liéu khi twgng thiy van:

1. Cic nguon tai ligu thity vin sin c6 (6 cdc tram KTTV hay Tong cuc KTTV):

Tai liéu do dac thuy vin do Téng cuc KTTV chinh bién va d xuit ban dudi hinh
thire nién giam va s6 dic trung.

Tai liéu KTTV cua céc tram riéng trén khu vuc xay dung:

+ Luwru lwgng 16m nhét hang nim.

+ Quan hé Luu lugng ~ Muc nuée.

+ Quan hé Lwu lwgng ~ Luu téc.

+ Lwong mwa ngay 16n nhit hang nim.

Tai lidu diéu tra khao sat thity van ving cong trinh.

Pic diém KTTV (nhiét d6, d6 am, gio) cac tinh, TP trong ca nudc.

2. Cdc tai lidu can thu thip tai khu vuc xdy dung:

a) Diéu tra muc nwoc:

Trong GD khdo sat, cong tac diéu tra muc nudce phai dam bao cac yéu cau sau:

Doc theo song, muc nudc diéu tra & cac dia diém rai déu ca hai bo.

Déi véi cac vi tri céng, phai diéu tra it nhat mot diém tai vi tri dy dinh lam céng.
Tai mbi diém, phai diéu tra dugc 3 tran 1 16n nhét da xdy ra trong lich su, muc
nuée 1ii binh quan va myc nudc 1i nhé nhat.

D6i v6i timg tran 1i phai phén tich tinh chinh x4c va ghi diy di vé nim thang xuat
hién, nhitng hién tugng quan trong xay ra khi co 11

Vi tri cac muc nude 1i phai duoc danh ddu bang son, ghi r& ndm phat sinh va ¢ so
hoa.

Piéu tra myc nude duge tién hanh theo 3 phwong phap:

Diéu tra va suu tam tai cac co quan dia phuong nhu: tram bom, don vi quéan 1y
dudng, bén pha, bén cang, ...

Phong van nhan dan dia phuong sng lau nam.

Dua vao céac vét 1ii con luu lai & cac dia hinh.
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b) Do dac hinh thai:

- Ldp binh do hinh thdi:
+ Ty 18 binh do:
Chiéu rong song sudi (m) Ty 1¢
<50 1:500
50 —200 1:1000
200 — 500 1:2000
> 500 1:5000

+ Pham vi do v&: do vé thuong luu 1.5 chiéu rong song khi ngdp tran va do vé ha luu

0.75 chiéu rong song khi muc nude cao hon nude Iii cao nhét 1 - 2 m.
+ Yéu cau do v&: trén binh dd hinh thai phai thé hién:

Vi tri cac muc nudce diéu tra.

Puong bao cac khu dan cu, co quan, déng rudng, ...

Puong bo song, d€, duong mép nudc hai bén va duong day song.
Vi tri tim cong trinh.

Do mdt cdt hinh thai:

+ Vi tri mt cit hinh thai:

Mit cit hinh thai phai ndm trén doan song thing, vuéng goc véi dong chay va
trong pham vi c6 muc nudc diéu tra.

Hinh dang mit cat t6t nhat nén chon 1a mit cat dang parabol hay chir V, khong
phai 12 khu vuc nudc t va khéng ché toan bo dong chay khi ¢o 1ii 16n nhat.

Mit cét 6n dinh, khong c6 hién tugng x6i bdi va sut 1 bd song.

+S6 luong mat cat hinh thai: it nhat 1 3 mat cét.

+ Yéu cau do v&: Phan anh diing dia hinh tuyén do.

Do mat cat doc song suoi:

¢) Diéu tra tinh trang bé mat luu vue:

Thi sat bé mat luu vuc: xem xét mie do che phu trén bé mit luu vuc, loai luu vuc,
tinh hinh ao ho dim lﬁy trén luu vuc, ... dé tir d6 quyét dinh Iya chon hé s6 dong
chay, hé¢ s6 nham bé mat luu vuc, hé s triét giam luu lugng trén luu vuc cho phu
hop.

Quan sat tinh trang 10ng séng dé xac dinh phan long song, bai séng phu hop, dong
thoi 14 co so dé xac dinh hé s6 nham long song.

3. Cac tai liéu khac:

Béan d6 dia hinh c6 ty 1& 16n (1/10.000, 1/25.000, 1/50.000 hay 1/100.000). Trén
ban d6 nay phai ¢ cac vi tri cong trinh dé khoanh luu vuc.

IV. Hé thong vin ban lién quan dén cong tac KSTTTLTV.

Tinh toan cac ddc trung dong chay 1t 22TCN220 — 95.

Quy trinh thiét ké cau cdng theo trang thai gi¢i han 22TCN18 - 79.
DPuong 6t6 - Yéu cau thiét ké TCVN4054 - 1998, 2005.

Tiéu chuan thiét ké duong 6 t6 22TCN273 — 2001, 2005.

S6 tay tinh toan thity vin, thiy luc cau duong — B GTVT - 2006.
Quy trinh khdo sat duong 6 t6 22TCN263 —2000.
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Bai 2:
HO SO KHAO SAT, TINH TOAN THUY VAN, THUY LUC
O CAC CONG TRINH GIAO THONG

PHAN I: THUYET MINH
L. GIOI THIEU CHUNG
II. PAC BPIEM THUY VAN LUU VUC
[1I. PHAN TiCH TINH TOAN THUY VAN, THUY LUC
IV. PHAN TiCH THUY LUC CAU
V. PHAN TiCH THUY LUC CONG
VL. PHAN TiCH THUY LUC CAC CONG TRINH KHAC
PHAN II: KET QUA TINH TOAN

1. Két qua tinh toan thuy van

2. Két qua tinh toan thuy lyc cau

3. Két qua tinh toan thuy luc céng

PHU LUC

Phu luc 1: S6 liéu mua va xay dung duong tan sudt mua tai tram X, tinh Y
Phu lyc 2: Tinh toan thay van, thuy luc cau
Phu lyc 3: Tinh toan thuy van, thay luc céng thoat nudc
Phu luc 4: Biéu diéu tra muc nuée
Phu luc 5: Ban dd khoanh luu vuc

Bai 3:
PHUONG PHAP THONG KE XAC SUAT TRONG THUY VAN

I. Co sé cia phwong phap:

Phuong phap TKXS dua vao dic diém cia cac hién twong thiy van 1a c¢6 tinh ngau
nhién va tinh chu ky tuong dbi. Xuét phat tir tinh ngiu nhién ctia cac hién tuong thuy vin,
ngudi ta di 4p dung mot s6 khai niém va phuong phap trong 1y thuyét thong ké xac suat dé
tim ra quy luat thong ké cua cac ddc trung thuy vian, xac dinh tri sb thiét ké cho cac cong
trinh.

I1. Pudng tin suit:
1. Tan suét va tan suit tich liy:

Tén sudt: tin suét xuat hién ciia bién c¢b A 1a ty s6 giita s6 lan xudt hién cia bién cb A
voi téng s6 1an thuc nghiém (s6 nim do dac).

p=1n

f - 6 1an xuit hién cua bién cb A trong n lan thuc nghiém (s6 nam do dac).

Tan sudt tich liiy: 13 ty sb gitra tong s6 1an xudt hién cta bién ¢d ¢6 tri sb 16n hon hay
béng bién ¢ A véi téng s6 1an thuc nghiém (sé nam do dac).

2. Dudng tin suit:

Puong cong biéu dién mbi quan hé giita bién ¢ va tdn sudt ctia nd goi 1a duong mat
d6 tan suat. Con biéu didn mdi quan hé giira bién cd véi tan suat tich lity goi 1a duong tan suat
tich lity (thudng goi 1a dwdng tin suit).

Puong tan suit xay dung tir cac s6 liéu do dac goi l1a duong tan suit kinh nghiém. Tu
duong tan suét kinh nghiém, chon mgt ham toan xac suét dé xay dung s& dugc duong tan suét
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1y luan. Hai duong tan suit nay phai v& trén ciing mot hé truc toa do, va duoc coi 1a phu hop
v6i nhau khi hai duong nay sat nhau.
3. Ciach xy dung duong tin suit:
Pé tinh dudng tan suét 1y luan c6 nhiéu phuong phép tinh khac nhau nhu:
- Phuong phdp mo men.
- Phuwong phap thich hop déan.
- Phuong phap tich hop tdi da.
- Phuong phap vé duong dic diém momen
- Phuong phap 3 diém Alecxayev.
- Phuong phéap udn thang.
- Phuong phap gian hoa 3 diém.
I11. Gioi thiéu chwong trinh tinh va vé dwong tin suit:

Bai 4:
TINH LUU LUQNG THIET KE
THEO PHUONG PHAP HINH THAI LUU VUC

Hién nay & nudc ta bén canh cac cong thirc ctia nude ngoai duoc ung dung dé tinh
toan nhu cac cong thic ciia Bondakdp, Aléchxéép, Xokoldpxki, cong thirc ciia Vién nghién
ctru thuy loi Bic Kinh. Mot sb tac gia trong nude ciing d* dua ra cong thirc tinh todn méi hodc
dwa theo cac cong thirc ctia nude ngoai nhung cac thong sé xac dinh theo tai liéu trong nudc:
Téng Cong ty Tu van thiét ké Giao thong van tai, Cuc Thuy loi, Truong Pai hoc Thuy loi,
Pai hoc Xay dung...

Pé tinh luu luong dinh Id thiét ké, tuy theo dién tich luu vyc ma st dung mdt trong
cac cong thirc sau dé tinh toan:

I. Véi luu vue nho:

Dbi voi luu vire ¢ dién tich nho hon 100km?” 4p dung cong thirc Cong thire cwdng do
giéi han (Tiéu chuan 22 TCN 220-95).

Op=A4, x@xH,xFx9
trong do:

Qp: luu lwong dinh 1d tmg véi tin suét thiét ké P%, m’/s.

Hp: lwong mua ngay 16n nhit img véi tan suat thiét ké P% cua tram dai biéu cho luu
vuc tinh toan, mm (Trong tinh toan can cap nhat chudi sb liéu mua cta tram dai biéu dén thoi
diém tinh)

@: hé sb dong chay lii, tuy thudc vao loai dit ciu tao nén luu vuc, lwong mua ngay
thiét ké (Hp) va dién tich luu vuc (F);

Ap: m6 duyn dong chay dinh 1t tng vé6i tan suét thiét ké tuy thudc vao dic trung dia
mao thuy vin cua 1ong séng ¢y, thoi gian tip trung dong chay trén suon doc T va ving mua;

8: hé sb xét téi anh huong lam giam nho Iuu lugng dinh 1ii do ao ho;

F: dién tich luu vuc, kmz;

VD1:
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I1. Véi lwu vue vira:
Dbi voi luu vye co dién tich 16n hon 100km2 c6 thé sir dung cong thirc triét giam,
cong thirc Xokoldpxki.
Cong thirc X6kolopxki.
_0278(H, —H,)

0, 5 afFo+0,
/

trong do:
F: dién tich lvu vuc, km2;
a: hé sb dong chay xem bang sau:
Bang tra o, Hy

Khu Dia danh o Hy(mm)
1 | Luu vuc song Nam Roén va thugng nguén song Ma 0,65 20
2 | Luu vuc song Da, song Thao 0,81 22
3 | Cac luu vuc thugng nguén song Lo, song Chay 0,82 20
4 | Song Gam, ha luu song Lo, song Phé DBy 0,66 26
5 | Luu vuc song Cau, song Thuong, song Trung, 0,77 22

song Bang Giang, Bac Giang.
6 | Luu vuc song Ky Cung, song Luc Nam 0,86 19
7 | Luu vuc cac song Quang Ninh 0,89 15
8 | Luu vuc céc song tir song Chu - song Huong 0,92 21
9 | Luu vuc céc song tir Thu Bon - song Cai 0,86 16
10 | Luu vuc cac song Sé San va song Srépok 0,76 21
11 | Luu vuc cdc song Dong Nai, song Bé 0,64 25

Hr: lugng mua thoi doan tinh toan ing véi thoi gian tap trung dong chay, mm;

Hy: 16p nude mua ton thit ban dau, mm (xac dinh theo bang trén);

f: hé s hinh dang i, & song khong co6 bii £=1,20; song c6 bai thoat duoc dudi 25% Q
thi £=1,0; song co bai thoat dugc trén 50% Q thi £=0,75; ngoai ra ¢ thé tham khao ban do
phén khu f

Qng: luu luong nudce trong song trude khi co 18, o thé iy bang luu lugng nudc binh
quan nhiéu ndm dbi véi luu vuc 16n, hodc c6 thé bo qua dbi voi luu vue nho;

t;: thoi gian lii 1én, theo dé nghi cua Xo6koldpxki l1dy bang thoi gian tap trung dong
chay trong song. Khi khong c6 tai liéu mua va dong chay thi c6 thé tinh theo cong thc:

_KL g

tl
3,6v,

trong do:

L: chiéu dai dong chinh tinh tir nguén t6i mat cat tinh toan, km;

Ka: hé s6, d6i v6i mua rao ngan K, = 1,0; ddi v6i mua c6 thoi gian 16n hon ngay dém
Kn=1,3+1,6;

V. van toc trung binh dong chay trong thoi gian 1ii 18n, 14y bang (0,6 - 0,7) van toc
binh quan 16n nhit & mat cit séng tinh toan (‘_)max) xéc dinh theo tai liéu quan tric & luu vuc
tuong tu, m/s;
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Hr: lugng mua thiét ké tinh theo thoi gian tap trung dong chay t (t = 60*t;, phut):
H.=H =Y H,
Y. toa do dudng cong triét giam mua tmg vé6i thoi gian mua thiét ké 14y bang 1, xem
phu luc 4-11;
H,p : lugng mua ngay ung voi tan suat thiét ké P.
D6i v6i luu vie vira va 16n can xét triét giam ciia lugng mua theo dién tich.

pm T (mm)
1+ K, F"
Kt va m xac dinh theo T
T < 1440 ph => K1=10,001 vam=0,80
T > 1440 ph => Kt =10,002 va m = 0,60
F <100 km2 => 'r=Hr

&: hé sb triét giam dinh 1i do hd ao dam lay, ring;
VD2:
Bai 5:
XAY DUNG QUAN HE LUU LUQNG VA MUC NUOC

Xay dung quan hé luu luong va muc nude Q ~ H ung véi cac cdp myc nudc tai cac
mit cit thuy vin theo cong thirc Sédi — Maninh va tir quan hé Q ~ H xac dinh muc nudc thiét
ké:

Q= (Dl R 232
n
trong do:
R: ban kinh thuy lyc, R = o/P
o: dién tich mat cat ngang.
P: chu vi uét.
n: hé s6 nham.
i: @6 déc mat nudc song g véi cAp muc nude tinh toan.

VD
Bai 6:
KHAI NIEM VE XOI DUOI CAU VA KHAU PQ CAU
I. Khai niém
Bdi véi cu vuot song, x01 toan dién dudi ciu thuong bao gém ba loai co ban:
. Xo6i ty nhién: do su bién dang (x6i va bé)i) tu nhién cua long song, khong phu thude

vao sy ¢6 mit cua cong trinh trén séng ma phu thudc vao nhidu yéu t6 khac nhu ché do thuy
van, diéu kién dia chét, sy khai thac nguén nudc v.v...;
. X6i chung: do dong chay trén song bi cau thu hep (hién nay c6 nhiéu tai liéu thuong
goi 12 “x6i thu hep”; dé thdng nhét tén, sau day van goi 1 “x6i chung” nhu d* dung);
. X6i cuc bo: do try va md clu can dong nudc, xdy ra ¢ sat chan cong trinh, hd x6i c6
dang hep va sau.

Néu ba loai x6i nay xdy ra d@)ng thoi tai mot noi, thi du tai chan tru cau thi anh hudng
ctia x6i theo nguyén 1y cong tac dung 1a tong s6 hoc cuia ba loai x6i thanh phan.
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Bridge Scour RS =1.105
407 Legend
. WS PF 1
30 -
Ground
[ )
Bank Sta
207 Contr Scour
E ] , Total Scour
ey
o i '
5 10] i il
> ! \
e ]
w |
(O ] I
] Wl |
U :‘ lu
i L‘ ! I
-10- : ;
- T 1 T 1 T 1 T 1 T T T 1 T 1 T
500 1000 1500 2000 2500 3000 3500 4000 4500
Station (m)

I1. X6i chung dwéi cau:

X6i chung & long dan ty nhién hodc ¢ khu vuc cau ¢ lién quan t6i sy chuyén dong
ctia vat liéu day va bd song trén toan bd hodc phan 16n bé rong song, 1a két qua gia ting cia
tbc 46 dong chay va tng sudt tiép & day song.

Su thu hep dong chay do nén duong dan dau cau choan vao bai hodc 1ong chinh 1a
nguyén nhan chil yéu nhét ciia x6i chung.

Céc yéu td khac c6 thé gy ra x6i chung 1a: sy thu hep dong chay ty nhién; nén duong
dép din véao cau lam thu hep dong chay; co, rac chin dong chay; hodc 16p phu thyuc vat moc
trén phan 1ong dan hoic bai song v.v...

X6i chung xdy ra khi mit cit dong chay 1 bi thu hep do ca hai nguyén nhéan: tu nhién
hodc do ciu. Vi dong chay c6 tinh lién tuc nén khi giam nho tiét dién dong chay, s& lam ting
lru toc trung binh va ung suat tiép day trén doan song bi thu hep. Vi thé, khi c6 su gia ting
luc dao x61 ¢ khu vuc thu hep dong chdy thi s€ cd cac vat liéu day bi dong nudc mang di
nhiéu hon la dugc mang tr thugng luu vé. Khi cao do day song ha xuéng, dién tich thoat nudc
tang 1én, luu tbc dong nudc va ung suit tiép day s& giam di cho dén khi dat duoc su cén bang
tuong d6i: lugng vat liéu day dugc dong nudc mang dén twong duong véi lugng vt lidu day
bi dong nude mang di; hodc ting suat cat day dugc giam di téi tri s ma & d6 khong co vat liu
day bi dong nudc mang di.

C¢ hai dang ddi voi x6i chung va x6i cuc bd 1a x61 nude trong va xo61 nudc dyc.

X6i nuwée trong xay ra khi khéng c6 chuyén dong bun cat day trong dong chay thuong
luu ciu hodc vat lidu day dugc van chuyén tur thugng luu vé & dang lo ling it hon kha nang
mang bun cét ctia dong chay. ¢ try hodc md, su gia ting dong chay va cac xody duoc tao ra do
su choan chd lam cho vét lidu day xung quanh chiing chuyén dong.

Céc tinh trang x6i nuéc trong dién hinh bao gdm: song, sudi co vat liéu day ¢ dang
tho; song, sudi co do dbc bang phang trong qua trinh dong chay & muc nude thip; co su ling
dong cuc bd cua vat li¢u day 16n hon nhiing phﬁn ttr 16n nhat ma dong nudc cod thé van
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chuyén di (d4 d6 1a trudong hop dic biét cua tinh trang nay); day séng, sudi dugc cdu tao bang
16p vat liéu thd; cac 10ng dan hoic khu vuc bd song, sudi ¢6 thuc vat che phu.

X6i nuwée duc xay ra khi c6 van chuyén vat liéu day tir doan séng & thuong luu vé khu
vuc cau.

Trong qua trinh xay ra I, cic cau vuot qua dong song c6 vat lidu day tho thuong co:
x6i nude trong & luu lugng thip, x6i nude duc ¢ luu lugng cao, va sau d6 x6i nude trong (g
v6i luu lwong thap hon trong giai doan nudc rat. Xoi nude trong dat toi gid tri cuc dai cta nd
qua thoi ky dai hon 1a x6i nuée duc. S¢ di nhu vay 14 vi x6i nudc trong phan 16n xay ra trong
dong chay c6 vat li¢u tho.

II.  Xéi cuc bd tru ciu.

Co ché co ban gay ra x6i cuc bd & tru hodc md cau 13 sy hinh thanh cac xody (xody
nudc ¢6 hinh mong ngua, con goi 1a “xody mong ngua’) & mong cua chiing. Xoay moéng ngua
duogc tao nén do dong nudc phia thugng luu x6 vao mat can lam tdng dong chdy quanh miii
try hodc md. Hoat dong ctia xody 1am di chuyén vt liéu day quanh moéng md, tru. Mtc mang
bun cat ra khoi ving méng 16n hon mirc mang bun cat dén, két qua 1a mot hd x6i duge hinh
thanh. Khi chiéu sau x6i ting 1én, cudng dd cia xody mong ngua giam di lam giam muc van
chuyén bun cat.

Cudi cung, dbi v6i x6i cuc bod
nuée duc, su can bang duogc thiét 1ap giira
dong chay c6 mang vat liéu dén va di va
qua trinh x6i chdm dut. Dbi voi x6i nude
trong, qué trinh x6i cham dut khi g suat
tiép day gy boi xody mong ngua tuong
duong v6i tmg suit tiép t6i han cua hat

bun cat & day hé x0i.
Hinh 6-1: So hoa vé co ché x6i cuc bd
& chan tru cau hinh tru.

Ngoai cidc xody moéng ngua,
xung quanh try con c6 cac xody thang
dinmg ¢ ha luu tru dugc goi 1a “xody ré
nudc”. Ca hai loai xody méng ngua va
x04y r€ nudc lam chuyén dong vat liéu ra
khoi khu vuc méng try. Tuy nhién, cuong

dd cia xody ré nudc giam nhanh khi
khoang cach ha luu cua try ting. Do vay ¢
ngay phia sau ciia mot tru dai theo hudng
chay, thuong co boi léng vat liéu nhu m6  Hinh 6-2: Su bdi léng vat liéu & ha luu chan tru
ta trén hinh 6-2. ciu trong qua trinh x61 cuc bd

DBdi véi md cau, x6i cuc bd xdy ra & chan mé cau khi md choan vao dong nudce. Sy thu
hep dong chay tao thanh cac xody nudc theo phuong ngang bat dau tir diém cudi thugng luu
cia md chay doc chan dé mé, va mot xoay nudc theo phuong dung 1am khudy dong & diém
cudi ha lvu mé. Xody nudc ¢ chan md rat gidng véi xody mong ngua & tru cau.
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IV. Khéu dj ciu:

Khau d6 cau 1a bai toan kinh té - k¥ thuat va xac dinh bang cach so sanh nhiéu phuong
an c6 khau do cau khac nhau thay doi trong pham vi tir chiéu dai cau L. bang chiéu rong 1ong
chu B, dén chiéu rong toan bd song rng voi muc nudc thiét ké B, (B <L¢<B,)

Ung vo6i mdi phuong an khau do cau, tinh todn x6i 16 tuong tng, chiéu cao nudc dang,
gia thanh dam, mé, tru cau, nén duong dip qua bai song, cong trinh hudng dong, cong trinh
chbng x0i, ... dé dua ra téng gia thanh cong trinh véi mdi phuong 4n va tir d6 lua chon ra
phuong an phu hop nht.

Trong giai doan nghién ctru kha thi, thi khau do cau c¢6 thé duge x4c dinh qua dién tich
thoat nudc dudi cau trudce khi x6i theo cong thirc sau:

4 O
eV, [P]

trong do:

Qp - luu luong thiét ké ing vé6i tan suit p%.

& — hé s0 that hep dong chay & ha luu cau.

[P] — hé s6 x06i chung cho phép.

Vi — luu tdc trung binh dong chu img véi muc nude tinh toan trude khi 1am cau.

Sau khi xac dinh duoc Ay chiéu dai cdu c6 thé duoc xac dinh theo phuong phéap biéu
dd hodc thir dan.

Bai 7:
TINH TOAN XOI CHUNG DUOI CAU

L. Phwong phap cia Andreev:

1. Xéi nudc duc:
Thuong xdy ra & long song khi co: V> V.

trong do:
Vi — luu tde trung binh & long chu.
Vx — ltru tc cho phép khong x6i cia VL déay song, co thé xac dinh theo cong thirc:
Vox = 3,6.(h.d)".

Khi d6 chiéu sau trung binh dong chay sau x6i chung xac dinh theo cong thirc:

2 8
h _h Bl A Q]C A _h 18/9
e — " B ! Q - 1P2/3
le ! blc

Chiéu sau sau x0i tai mot vi tri bat ky:
hye; = hy. Py

trong do:
hy, hye — chiéu sdu trung binh dong chi trude va sau x6i chung.
hii, hiei — chiu sau dong chay tai mot vi tri bét ky trudc va sau x6i chung.
B,, Bic — chiéu rong dong chu trude va sau x6i chung.
Qy, Qic — lvu lugng dong chu trudce va sau x6i chung.
B1 — hé s ting cudng luu lwong & dong chi (B = Qi/Q;>1).
P, — hé s6 x6i theo bé rong (P, = Bi/B)).
Pp, — hé s6 x6i theo chiéu siu (Py, = hy/hy).
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- Truong hop séng ¢ bii va cau c6 thu hep mot phan dong chay ¢ bii thi hé s ting
cuong luu lugng ¢ dong chu xac dinh theo cong thirc:

B, =~ B7 +(B7 ~1).F(n,a,%)

_ 1( B,
p-n-2)
trong do:
2 2
T= & — I/ltn Ov'\/ltn F(T],X, a) — (77 21)
Ou Vipin gJpl; a+n
Véi séng mot bai chiéu dai phéu rot nudc 1ay: lf=Bj - Lc.
Véi song hai bai ddi xang chiéu dai phéu rét nudce 1ay: 1= (B, - L)/2.

- Trudong hop song khong co bai: Q1 =Q va B, =B;—Zb.
b-bé rong tru.
2. Xoi nuéc trong:
Xay ra khi V < V. (thuong xdy ra ¢ bai song)
— ﬂb 'Vbctn
A=,
trong do:
hs, hye — chiéu sdu trung binh dong chay béi séng trude va sau x6i chung.
Vietn — ltru toc trung binh dong chay ¢ bai song trude x6i chung.
Qbetn, Qve — luu luwong dong chay & bai song trudce va sau xo0i chung.
By — hé sb ting cuong luu lugng & bai song (By = Qpe/Qoern >1).
A - hé s6 choan chd do tru cau (A = Zb/L. = 0,05 — 0,10)
b-bé rong tru cAu.
I1. Phwong phap cia Laursen:
1. Xéi nuwdc duc:
Thuong xdy ra & 1ong song khi c6: V>V, =6,19.,"°.Ds,"”.
Khi d6 chiéu sau trung binh dong chay sau x6i chung xéc dinh theo cong thic:

h=h[ 2] (%)
9 ) \L

hy, hy — chiéu sdu trung binh dong chay ¢ thuong luu va ¢ dudi cau sau x61 chung.
L — chiéu dai thoat nudc thuc té€ dudi cau.

ki — s6 mi phu thudc vao V+/o

Vi@ k1

<0,50 0,59

0,50 + 2,00 0,64

>2.00 0,69

Ve - luu toe dong Iy, V.=4ghi.
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o - d6 tho thuy lyc, c6 thé xac dinh theo cong thirc: o =1,068.(g.A.D)".
A - hé sb Acsimet (A = 1,65 — 1,9).
Q; — luu lugng ¢ thuong luu dong chay.
Q; — luu lugng & vi tri cau.
B, — bé rong dong chay & thuong luu.
2. Xéi nuéce trong:
Niam 1963 Laursen d dua ra phuong trinh sau dé xac dinh x6i nudc trong & doan song

bi thu hep:
) 3/7
0,025Q

trong do:

he: chiéu sau trung binh ¢ doan thu hep sau x6i chung, m;

Q: Ivu lvong dong chay qua doan thu hep, m3/s;

Dyn: dudng kinh ciia hat vat liéu day nho nhat trong bun cat day khong bi cudn di (Dy,
= 1,25Ds0) & doan thu hep, m;

VD:

Bai 8:
TINH TOAN XOI CUC BQ TRU CAU
L. Cong thirc ctia troeong DH Xay dung:
Nim 1982 GS.TS Nguyén Xuan Truc va KS Nguyén Hitu Khai ctia Truong Dai hoc

Xay dung Ha Noi da gidi thiéu cong thire xac dinh tri s6 x061 cuc bd 16n nhat tai tru cu can cu
vao két qua x0i thuc t€ & mot s6 cau dang khai thac nhu sau:

h;'b: CK, (ﬁ} L
b b) \V,

V — luu téc dong chay trude tru.

hey — chiéu sau ho x6i cuc bo.
b — bé rong tru.

Vox — luru tde cho phép khong x6i.

h — chiéu sau dong chay trudc tru.

Kg4— hé s hinh dang tru, Kq = 0,1Ke.

K:-h¢ s6 hinh dang tru theo laroslavtsev.

C=0,52;m=0,12 van=1,16 vbi x61 nudc duc.

C=0,97;, m=0,17 van = 1,04 v&i x61 nudc trong.

I1. Cong thirc ciia Tran Pinh Nghién (trwong PH GTVT):

Sau qué trinh nghién ctru co ché x6i cuc bd dbi véi tru tron hodc tru tron dﬁu, Pho gido
su - Tién si Tran Dinh Nghién ¢ Trudng Dai hoc Giao thong van tai di xay dung cong thirc 1y
thuyét, dong thoi kién nghi cong thirc thyc hanh tinh x6i cuc bd ¢ tru cau ddi véi ca hai loai
x61 nude duc va x61 nude trong nhu sau:
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hy = KW(L] K, K,
ng

trong do:

he va hy: chiéu sau x6i cuc b va chiéu siu x6i chung tai vi tri try, m;

b: chiéu rong hay duong kinh tru, m;

Ko va Kg: hé sO xét t6i anh hudng ciia hudng dong chay va hinh dang tru;

K=1,24;n=0,77 khi V <Vox; va khi V> Vox nhung V < Vng (x6i nudc trong);

K=1,11;n=1 khi V> Vox nhung V > Vng (x6i nudc duc).

V: van toc dong chay dén tru, m/s;

Vig: téc d ngimg x6i phu thudc vao dong nude 1a trong hay duc, m/s, duoc xac dinh
theo cong thurc:

h 0,06
Vng = 31/g(0h(gj

trong do:
®: do tho thuy luc cta hat ddy song c6 duong kinh dsg, m/s;
d: duong kinh dso cuia hat day song, m;
Vox: 12 tbe d6 khong x0i cua hat dat, m/s.

III.  Cong thirc cia Richardson (truong PH Colorado — My):

Phuong trinh du bdo x6i cuc bd tru cAu di va dang duoc cac td chirc tu van thiét ké
cong trinh giao thong trén thé gidi str dung rong rai la cia Richardson (nim 1990) & Truong
bai hoc Colorado, Hoa Ky. Phuong trinh nay dung chung cho ca hai truong hop x6i cuc bd &
dong nudce trong va dong nudc duc ¢ dang:

h, = 2,0 K,K,K bk " Fr,"®
trong do:

h1: chiéu sau dong chay ngay trudc tru, m;

Fr: hé s6 Froude ngay trude try, Frl = V1 / (gy)™;

K;: hé sb hiéu chinh cho hinh dang miii tru nhu trong bang sau: .

Dang miii tru Hé s6 K1

Miii vudng 1,1

Miii tron 1,0

Tru tron 1,0

Nhoém tru tron 1,0

Miii nhon 0,9

K>: hé sb hiéu chinh déi véi gbe chéo 0 caa dong chay duge xac dinh theo bang:
GocO(do) | L/b=4 | L/b=8 | L/b=12
0 1,0 1,0 1,0
15 1,5 2,0 2,5
30 2,0 2,75 3,5
45 2,3 33 4,3
90 2,5 3,9 5,0
trong do: L: chiéu dai tru, m; b: bé rong try, m.
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Ks: hé sb hiéu chinh déi véi tinh trang day song 1ay theo bang:

Tinh trang day song Chicu cao song K;
’ cat (m)
Xoi1 nudc trong 1,1
Pay song bang phang hodc c6 cac song cat nguoc 1,1
Day song co6 cac song cat nhd 0,6 <H<3 1,1
Day song co6 cac song cat vira 3<H<9 1,1 dén 1,2
Day song co6 cac song cat 16n H>9 1,3

Ky4: hé s6 hiéu chinh dé giam b6t chiéu sdu hd x6i cuc bd ddi voi truong hop day song
c6 vat liéu tho duong kinh Dsg > 60 mm cé kha ning th hoa day hd xo6i. Yéu td hiéu chinh
nay 1a két qua tir nghién ctru gn day ciia Molinas ¢ Truong Pai hoc Colorado. Két qua ciia
nghién ctru nay cho théy: khi tbc do tién vao khu vuc ciu V| nho hon tc do t&1 han Vg cua
duong kinh hat vat liéu day Doy, s€ co su cép phéi vé kich thudce vat liéu day, hat Dy s€& gidi
han duge chiéu sau x0i. Phuong trinh xac dinh K4 do Jones phan tich va dua ra nhu sau:

Ks=[1-0,89 (1 -Vg)* 1>
trong do, ty sb tde d0 Vg duoc xé4c dinh qua biéu thire:
Ve =1 YoV
Vc90 - Vi

V: toc d6 dong chay tién vao cau trudc try, m/s;

]

Vi: téc do khoi dong cua hat bun cat khi dong chay tién toi tru, m/s; duge tinh qua
cong thuc:

V, =0.645[221 0V,
Veoo: tde d0 t6i han d6i vi hat vat liéu day Doo, m/s;
V.so: tde d0 t6i han d6i v6i hat vat liéu day Dso, m/s;
b: bé rong try, m;

Ve=6,19 y1/6 D"

D.: kich thuéc hat téi han d6i véi tée do toi han Ve, m.
Gi61 han cac gia tri cua K4 va kich thude vat liéu day dugce cho trong bang:
VD:

Bai 9:
TINH TOAN THUY LUC CAU NHO

So d6 tinh thuy luc cau theo so d6 cua dap tran dinh rong.
1. Chi tiéu chay ngap:
- hy < 1,3.h: Cau lam viéc theo ché do dap tran dinh rong chay khong ngap.
- hy> 1,3.he Céu lam viée theo ché do dap tran dinh rong chay ngép.
hy: d6 sau ha luu.
hy: d sau phan gidi.
2. Cong thirc tinh luwu lwgng:
a) Véi ché o chay khéng ngdp:
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Vi ché do chay khong ngap dong chay dudi ciu coi nhu & ché d6 chay phan gi6i, luu
tdc phan gidi duoc coi nhu bang luu tdc cho phép khong x6i cua vt lidu gia c¢b day song, khi
d6 khau do cau tinh theo cong thirc:

p=22
eV,
trong do:
b — khéu d6 cau.
& - hé 56 co hep, 14y theo bang sau:
Loai mo € 0]
Mo Vi ¢6 ¥ nén chop 0,90 | 0,90

Mb c6 tuong canh chan dat 0,85 | 0,90
M5 chia ra ngoai Y nén chép | 0,80 | 0,85

Chiéu cao nude dénh trudc cong trinh:
VZ
H=h +—=
2g8.p

2

@ - hé s6 luu tdc 1dy theo bang trén.
Do sau phan gi6i hy c6 thé tinh theo cong thuc:

V2
h, =2
g

a) Véi ché dg chay ngdp:
V6i ché do chay ngap chiéu sau dong chay dudi cau coi nhu bang do sdu dong chay tu
nhién & ha luu, khdu d6 ciu tinh theo cong thure:
0

b= +m.h,
en, v,

Chiéu cao nuée dénh trudc cong trinh:
V2
H=h,+—=
289

2

Bai 10:
TINH TOAN THUY LUC CONG VA PUONG TRAN

I. Tinh toan thuy luc céng.
1. So dd tinh
So db tinh thay luc cdng theo so d6 cua dap tran dinh rong.
2. Chi tiéu chay co6 ap va khong ap
Khi H <1.2D thi dong chay 1a khong ap, con khi H >1.4D thi dong chay trong cong
1a co ap.

trong do:
D : chiéu cao cong tai cura vao.
H : chiéu cao nudc dang trude cong, m.
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3. Cong thirc tinh
a. Kha nang thodt nudc
Ché dé chay khéng dp:
Q=0.0,28(H~h,)=pw0~gH

trong do:
@, :hésdluu tée cong khong 4p, ¢, =0.82+0.85.
, : dién tich mit cét co hep trong cong.
h, : chiéu sau dong chay tai mit cit co hep, he = 0.9hy.
hy : chiéu sdu phan gidi ciia dong chay trong cong.
H : chiéu sau nude dang trude cong, thuong H = 2he.
Ché dg chay cé dp:
Q=¢,0y2g(H~-D)
trong do:
0, : hé s6 luu toe cdng co ap, .
) : dién tich mit cit ngang cong.
D : Chiéu cao hoic dudng kinh cdng.

Trong thiét ké co thé tra bang kha nang thoat nudc doi voi cong tron hodc doéi voi cong

hop.
b. Nuée dang truée cong
Ché dj chay khéng dp:
2
H=h_+ Ve 5
20,
trong do:
ve: Iuu tbe dong chay trong cdng tai mit cit co hep, (m/s).
Ché dg chay cé dp:
2
H=D+ %
2g0°Q,
VD
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II. Tinh toan thiy luc duwdng tran.

__ = CING

Puong tran dugc thiét ké sao cho mot sd phuong tién van tai van qua lai duoc khi xay
ra 1 thiét ké, dong thoi phai thoat dugc luu luong 18 thiét ké. Pudng tran duogc tinh nhu dép
tran dinh rong, cong thic tinh luu lvgng qua tran nhu sau:

O=o0, .m.b.\/g.Hj/2
trong do:
Q — luu lugng qua tran.
b — chiéu dai dudng tran.
H, — myc nudc thugng luu so véi mat dudong tran.
on — hé sb chay ngap, phu thudc vao h,/H,.
hy/H,< [0.80 [0.82 [0.84 (086 |08 [090 [092 (094 |096 |0.98

On 1.00 {099 [097 095 [090 |0.84 [0.78 |0.70 |0.60 |0.40
hy — chiéu sau ngdp & ha lvu tinh & mép duong tran, hy, = h, — H,.

H, — chiéu cao mit dudng.

m — hé s6 luu luong, phu thude vao Hy/Hy:

H/H, Theo Pikalop | Theo Chetanxop

m k. m ke
4 0.300 | 0.424 | 0.300 | 0.447

3 0.324 | 0.458 | 0.320 | 0.470

2 0.329 | 0.483 | 0.328 | 0.490

1 0.339 | 0.500 | 0.341 0.570
0.5 0.357 | 0.558 | 0.356 | 0.576

0.064 | 0.381 | 0.641 | 0.376 | 0.647

he — chiéu sau nudc chay trén tran, h, < [h]

[h] — chiéu sau cho phép trén mit dudng tran:

Van toc dong chay | Chiéu siu cho phép trén mit dudng tran (m)
trén tran (m/s) O t6 Xe xich Xe tho so
<1.50 0.5 0.7 0.4
1.5-2.0 0.4 0.6 0.3
>2.0 0.3 0.5 0.2

Chu y: chiéu sau nudc chay trén tran xac dinh nhu sau:
- Néu chay tu do h, < 0.8H, thi h, = k..H,.
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Bai gidng 16p Bdi dudng NV Khao sat Tinh toan TLTV céng trinh Giao thong
- Néu chay ngap h, > 0.8H, thi h, = h, = hy, - H,..
Luu lugng qua cong dudi tran xac dinh theo cong thic:
0= g.go.a)\/2g(Hn +H, —h,

& - hé s6 co hep, € = 0,65.
¢ - hé s6 luu tdc, ¢ =0,85.
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