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Tom t i t : Cong thUc ly thuyet, cd dang tdng quat, 
xac dinh chieu sau xdi cue bg tai tru ciu dugc xay 
dtfng dtfa tren nguyen tdc can bdng nang lugng cua 
ddng chay xudng dgc tru ciu vdi nang lugng dUa 
hat vat lieu ra khoi hdxdi tru ciu. Deed the sddung 
dugc cong thdc nay trong tinh toan thiet ke dtf bao 
chieu sau xdi dudi tru ciu cin phai xac dinh dugc 
gia trj cac thanh phin cd mat trong cdng thtfc va 
dua cdng thtfc ve dang tudng minh. Bai bao trinh 
bay phuong phap de xac djnh cac tham sd anh 
hudng den chieu sau xdi cue bd tai tru ciu dtfa vao 
cac nghien ctfu hien nay ve xoi cue bg tru ciu, van 
tdc ddng chay tren sdng va sd lieu do dac chieu 
sau xdi cue bg thtfc te tai tru ciu. 

Abstract: Theoretical formula identifying local 
scour hole's depth at bridge piers is established 
based on the principle of balancing energy of axial 
flow of the piers and energy to move material partic­
ulates out of scour hole which is in general form. In 
order to use this formula in calculation to design and 
forecast scour depth at bridge piers, it is necessary 
to identify the value of elements in the formula and 
change this formula to explicit form. This paper 
presents methods to identify parameters which af­
fect the depth of local scour holes at bridge piers, 
empirical coefficients based on current studies on 
local scour at bridge piers and river flow velocity, 
and measured data of actual local scour depth. 

1. Dat van de: 
Dya tren phOPng ph ip can bang nang lopng eua 

ddng ch iy xudng dpe than try c i u vdi nang lopng dOa 
hat vat lieu ra khdi hd xdi try c i u , cdng thOc ly thuyet 
do b i o chieu sau xdi cue bd tgi try c i u dope xay dong 
cd dgng tdng qu i t nhO sau [2]: 

K, 
^•„n,..+y 

B 
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(1) 
Trong 66: A- Hang sd thOe nghiem phy thude vao 

dydng kfnh hgt vat lieu; l,n - Sd mu 
U(jgy = UQ - Van tdc khdi ddng eua hat vat lieu 

(m/s) 

i . . . . . . . 
eua kich thodc hgt bun c i t d i y ; 

' B^ 

V " 5 0 J Anh hodng 

< - COdng dp ddng ch iy ; 
Froude tieu chuan; 

Fr 
gB Sd 

Cdng thOe (1) la edng thOe ly thuyet de dy bao 

chieu sau xdi eye bd ldn nh i t tgi try c i u trong dieu 
kien try c i u hinh try trdn, ddng ch i y tren sdng la ddng 
mdt ehieu, dn djnh v i deu, vat lieu dddi d i y sdng l i 
hgt thd va ddng nha't. Cdng thOc (1) la cdng thOc 
khdng cd thO nguyen. Dya tren menh de eua ly thuyet 
thO nguyen cho rang: de cho mdt phOOng trinh md ta 
trgng th i i vat ly l i dOng thi 2 ve eua phOdng trinh phi i 
bang nhau c i ve trj sd l i n thO nguyen. Vi (1) da dung 
ve thO nguyen nen c i n phai tiep tyc xem xet ve trj sd. 
Sau day trinh bay phOOng ph ip x i e djnh g i i trj e ic 
th inh ph in trong ve ph i i cua cdng thOc (1) v i dOa 
cdng thOc (1) tO dgng tdng qu i t ve dgng tOdng minh 
de thu in Ipi eho vide sO dung trong thiet ke, 

2. X ic dmh cac thanh phan trong cong thUc tfnh 
xoi cue bp tai tru cau: 

2.1. Thanh phan bieu diin sU anh hudng cija do 
ndng ddng chay: 

Thanh ph in dp ndng ddng ch i y bieu d i i n qua ty 

so hay he sd Ky ed anh hodng ri't quan trpng 

den so ph i t trien cua chieu sau xdi eye bd. Anh 
hodng cua th inh ph in dp ndng ddng ch i y den ehieu 
sau xdi cyc bd tgi try trong cdng thOc (1) dope the' 

hien qua mdi quan he giOa 
cbmax 

k. va 
z De 

*chnia.x y 

x i c djnh dope mdi quan he n i y , chung tdi de xui t sO 
dyng cac sd lieu do xdi eye bd thyc te tgi try c i u tren 
cac sdng d Lien Xd (eu) [6] theo b i ng 1. 

Bang 1. Sd lieu do xdi cue bg thtfc te tai tru cau 
tren cac con song d Lien Xd 

Diem 

do 
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4,50 

5,72 

Chi lu sdu 

ddng 

chdy tdi 
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3,00 

1,90 

1,90 

2,70 

4,30 
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TO sd lieu tai bang 1, sO dung ly thuyet quy hoaeh 
thoc nghiem va ph in mem Microsoft Office Excel 

h, 
2003 tinh dope e i c gia tri eua , """' v i ^ ddng {hnicLX .. \ 

, va — 

thdi xay dpng dope dd thj bieu dien mdi quan he giOa 

K^n,a.+y va y 
B 

Sit dung Chart tren thanh cdng cy de chuyen ddi 
mdi quan he tO e ie diem thoc nghiem rdi rgc thanh 
mdi quan he dodi dang ham sd. Loa chpn mdi quan 
he dodi dgng ham sd mu de he sd hdi qui R dgt gia 
tri cao nhat. Ket qua the hien trong dd thi sau (xem 
Hinh l ) : 

TO dd thj hinh 1 cd the th iy r ing k., 
Kh + y 

giam 

khi tang theo ham mu vdi g i i tri eua sd mu n 

ludn ludn am. TO ket q u i do dgc xdi cue bd tai try eau 
vdi dodng kfnh hgt vat lieu bun e i t d i y khac nhau va 
bang phOPng phap tfnh toan tOPng ty, de nghj n = -

0,55,t0ela: 
• +y 

K.. =0,45, (2) 
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• C^c gia tn do x6i cue 

bo tln/c IG I 

^ D 6 ttii biludlfin m6i 

qjan life giC/a do ndng 

dong ctiay va ty 30 

(hcb^1icb+v) 

Y = 0,5127X'°"" 

R ' = 0,6929 

X=(y/B) 

Hinh 1: Do thj bieu d i i n mdi quan he giufa 

va k. + V K,+y y.'cb 

2.2. Thanh phan bieu diin su anh hudng cua kich 
thude hat bun eat day: 

hch/B 
I 

-;^,— 

/ 

A 

\ 
hcb ~ const 

. 

i 25 
>< >,:4 • 

B/d, 

Hinh 2: Do thj bieu d i l n i n h cua kich 
thUdc hat bun cat day tdi chieu sau xdi [14] 

c 
hat 
cat 
sdng 
hinh 
rat 

a c 
bun 
tren 

co 
dang 
phOc 

tap, khdng 
theo 
quy 
cu 
nao. 
bieu 

mdt 
luat 
the 
De 
th! 

kich thodc 

cua hat cat, dodng kinh hat, ky hieu la d, dope sO 
dung, Theo each phan loai cua Lien X6 (cu) [7], vat 
lieu ed dodng kinh ed hat d<0,2mm dope xem la vat 
lieu hat min ed tinh dinh, vat lieu ed cd hgt vdi 
d>0,2mm dope xem la vat lieu hat thd va khdng ed 
tinh dinh, Anh hodng cua kich thode bun cat day den 
chieu sau xdi cue op quanh try c i u dupe bieu didn 

qua ty sd 
v"5py 

hay he sd K^. Mac d i u cdn cd tranh 

cai nhOng da sd e ie nghien cuu cua c ie t i c gia khac 

B 
nhau deu cho rang ddi vdi vat lieu ddng nhat, khi '.h. 
nhd thi ehieu sau xdi cue bd tang theo quan he logarit 

B B 
vdi -—. Khi — dat den q i i tri nao dd, theo Ettema 

(1980) la 25, Chiew (1984) la 50, chieu sau xdi cue 

bd khdng phu thupc vao 
ch, 

(xem Hinh 2). Can cO 

vao cac ket qua do dac thOc nghiem eua Ettema 
(1980), Chiew/ (1984), Baker (1986) [10], trong bai bao 
nay chung toi xac dinh thanh phan anh hodng cua 
kich thodc hat bun cat day den chieu sau xoi cue bd 
trong cdng thOc (1) theo de xu i t cua Melville va 
Sutherland (1988) [9] nhu sau: 

- Vdi I ^ 1 ^ 2 5 thi I = 0, A-,, =0.57logf 2,24-f I (3) 
ch, 

Vdi I — j> 25 thi 1 = 0, K^j: 

c l , , 

1 (4) 

2.3. Thanh phan van tdc khdi dong hat: 
Xdi b i t dau xay ra khi kha nang gay xoi cua ddng 

chay vOpt qua kha nang chdng xdi cua cac hat bun 
cat day tai diem khdi ddng, Cac chuye'n ddng eua hat 
vat lieu tai thdi die'm khdi ddng bao gdm: trOpt, lan 
hoac nhay cdc tOng doan tren mat day, tham chi bj 
bOt han vao ddng chay va dope ddng chay van 
chuyen ra khdi vj tri xdi, Dieu kien lam cho cac hat 
bun cat day b i t d i u khdi dpng cung chinh la dieu kien 
bat dau xdi cua Idng d in , De xac dinh dieu kien bat 
dau xdi cua Idng dan, van tdc khdi dpng Uc dope sO 
dung. Cd nhieu phOOng phap de xac djnh van tdc khdi 
dpng cua hat vat lieu day nhu nghien cOu cua Fortier 
va Scobey (1926)[11], nghien cOu cua Hjulstrom 
(1935)[11], nghien eOu cua Yang(1973)[11] doa tren ly 
thuyet cua cP hpc chat Idng. NhOng phUPng phap 
dope sO dung phd bien hien nay la can b ing cac luc 
do ddng chay gay ra tac dpng len hat vat lieu ddc lap, 
trong long d i n cd day phang, n im chim trong dong 
chay chuyen dpng dn dinh, mpt chieu, C i c phuong 
trinh can b ing bao gdm can b ing trupt, can b ing ISn, 
TO cac phuong trinh can bSng nay se tim ra dai lOpng 
van tdc tUdng Ong vdi dieu kien khdi dpng cua hat bun 
cat dodi dang tdng qui t : 

U, = C.f (d'"',y"'^) (5) 
Trong dd: 
C - Hing sd dupc xac dinh thdng qua thpc nghiem, 

theo Hancu (1971), C=4,82, theo Laursen (1963), C = 
6, Neil (1968), C=6,36 [12]: 
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m^, m j - L i e ie sd mu x i e djnh bang thOe nghiem. 
Do tfnh ch i t ng iu nhien cua q u i trinh djch ehuyen 

cua hgt bun e i t dodi Idng d i n t r im tfch nen (5) chu 
yeu dope x i e djnh thdng qua thyc nghiem. Cd nhieu 
cdng thOe thyc nghiem de x i e djnh UQ nho edng thOc 
eua Yang (1973)[11], edng thOc Gdntrardp (1962)[3], 
cdng thOc Levi - Knoroz (1955)[3], nhong ehi cd edng 
thOc Samdp (1956)[3] la cd dgng g i n vdi (5) v i tOPng 
ddi de sO dyng. Vi vay trong bai b i o n iy , chung tdi de 
xua't lOa chpn edng thOc cua Samdp (1956) de dOa 
v i o edng thOe x i e djnh ehieu sau xdi eye bd. Cdng 
thOc Samdp (1956) cd dgng: 

t / , = 4 , 6 . < . / ^ (6) 
2.4. Thanh phan bieu didn sU anh hudng eua eUdng 

do ddng ehay: 
2.4.1. Hgn ehe eua th inh ph in van tdc trung binh 

trong tham sd eodng dd ddng ch iy : 
Thanh ph in cOdng dp ddng ch i y l i ty sd giOa g i i 

tri dp Idn cua van tdc trung binh ddng ch i y de'n (U) 

U 
vdi van tdc khoi ddng eua hgt (U^)) ky hieu l i -rr 

c 

dung de md t i trgng th i i di ehuyen bun e i t d i y eua 

ddng ch iy . Thanh ph in U trong — l a van tdc ddng 
c 

chay trung binh tren toan mat eat sau khi cd xdi chung 
hoac van tdc binh quan thuy trOe tai try c i u trode khi 
ed xdi cue bd, thodng dope x i e djnh theo hai dgng 
edng thOe sau: 

- Van tdc ddng ch iy trung binh tren t o i n bd mat 
eat sau khi ed xdi ehung [5] : 

« • - ^ " (7, u =• 
0),.. II ym 

Trong dd: Q„- LOu lOpng thiet ke (m^/s); 
a,n - Dien tieh tho i t node dOdi c i u sau xdi chung 

(m^); 
L,n = /-c - Sfru - Chieu rdng ddng ch i y dodi cau sau 

khi xdi ehung (m); 
Lc - Khau dd eau (m); 
Bfry- Be rdng tdng c i e try (m); 
ytn = ytb + hxc' Chieu sau trung binh eua ddng ch i y 

dodi c i u (m); 
y,t, - Chieu sau trung binh cua ddng ch iy theo lOu 

lopng thiet ke trOde khi cd xdi chung (m); 
/7^c' Chieu sau xdi chung trung binh (m); 
- Van tdc binh quan thuy trOc tgi try eau trudc khi 

xdi cyc bd [5]: 

1" 
yitr 

Trong dd: p^^- LOu lOpng tren Im be rdng c i u tgi 
thuy trpe tinh to in (m^/sm) dope x i c djnh theo cdng 
thOe: 

(8) 

<}ur = q 
y„ K (9) 

y,q - Chieu sau trung binh va lOu lopng trung binh 

tren 1 m be rdng eua ddng chu tgi mat e i t thuy tryc 

tinh t o i n ; 
y„r - Chieu sau Idn nha't eija ddng ehay tai thuy 

tryc tinh t o i n ; 
K - Dypc x i e djnh theo cdng thOc: 

K = -

—5/3 

y L, 
(10) 

C i e g i i trj van tdc ddpc x i e dinh theo edng thOe 
(7), (8) deu dope tinh cho van tdc cua ddng ch iy deu, 
dn djnh, mdt ehieu v i phan bd eua bleu dd vgn tdc 
theo chieu sau ddng ch i y cd dgng hinh chO nhi t vdi 
g i i tri eua van tdc l i khdng ddi tO d i y ddng ch iy len 
mat node. C i e i n h hodng cua xdi ehung, bai bdi va 
cdng trinh c i u da dope ke den trong lOu lopng ddng 
ch i y tfnh t o i n . G i i trj van tdc tinh theo (8) de x i c djnh 
chieu sau xdi cyc bd ed dp chinh x i c hPn cdng thOc 
(7) do da g i i m dope sai sd trong phep binh quan. 
Theo thdng ke h i u het e i e cdng thOe tinh xdi eye bd 
tgi try c i u hien nay deu sO dyng van tdc ddng ch iy 
trung binh tdi try (U). 

Tuy nhien thyc te cho t h i y van tdc ddng ch iy de'n 
try se thay ddi theo chieu sau, cd g i i trj nhd nha't d 
khu vyc s i t d i y sdng v i ed g i i trj coc dgi tgi vj tri c ich 
mat node d khoing 1/3 ehieu s i u ddng ch i y tdi. Doa 
v i o ly thuyet Idp bien v i c i c ph i n tieh ve ed eau hinh 
th inh xdi eho tha'y van tdc ddng ch i y thay ddi tgi vi tri 
gap try theo e i c vOng kh ie nhau, vung phia trOde, sau 
va hai ben try. Ben cgnh dd, trong sdng thien nhien 
cdn tdn tgi nhOng ddng chuyen ddng khdng theo 
phyong chung gpi la ddng thO cap. Van tdc ddng thO 
c i p ed nhOng i n h hodng d i n g ke den vgn tdc ddng 
chinh. Vi vay viec sO dyng van tdc ddng ch i y trung 
binh tdi try dO cd chinh x i e den d i u cung se khdng 
md t i d i y du i n h hodng eua sy thay ddi nang Idpng 
ddng ch i y gay ra xdi eye bd tai try c i u v i l i m giam 
dd ehinh x i c eua e ie cdng thOc tfnh xdi. 

2.4.2. De xui't cdng thOe x i c dinh i n h hodng cua 
eodng dp ddng ch i y theo ly thuyet Idp bien: 

TO ly thuyet ehieu d i i x i o ldn, Prandtl 
(1926)[13][14] de xui't cdng thOc x i e djnh ph in bd 
van tdc ddng c h i y mdt ehieu trong kenh hd, th inh 
nh im nho sau: 

U, y 
t/. k,. 

(11) 

Trong dd: Uy - Van tdc ddng c h i y tgi diem c ich 
d i y mdt khoing y theo phOOng th ing dOng (m/s); 

U* - Van tdc tiep tgi d i y sdng (m/s); 
k^ - He sd n h i m toong doong (m), dope lay theo 

thoc nghiem phy thude v i o kich thude hgt vat lieu d iy 
sdng. Theo Einstein (1950), ks = kesVneo Meyer- Peter 
va Muller (1948), k^ = kgg, theo Simons va Richardson 
(1966), k^ = kgs, theo Nikuradse, k^ = k^o. 

Nhim kh ic phyc nhOng han che khi sO dyng g i i trj 
van tdc ddng ch i y trung binh de tinh xdi cyc bd, dOa 
vao nghien cOu eua Prandtl (1926)[13] v i nh i iu t i c 
g i i khic[15], [16] ve so phan bd van tdc ddng chiy 
tren kenh hd, chOng tdi de xui't cdng thOe de' x i c djnh 

U 
th inh ph in -~^ trong cdng thOe (1) nho sau: 
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U V 
- f ^ = 5,75lg-f+ 5,5 
U,. d„ 

(12) 
^50 

Trong dd: tV^ax - Van tdc ddng ch i y Idn nh i t tai 
diem tren be mat sdng (m/s); 

y - Chieu s i u ddng ch iy tgi diem do kien bd tri try 
ed ke den i n h hydng eua xdi ehung (m); 

L/c- Van tdc khdi ddng hat (m/s); 
dso - Dodng kinh hgt vat lieu trung binh tgi Idp vat 

lieu dodi d i y hd xdi tinh to in (m); 
Ve mat ly thuyet, sO dyng edng thOc (12) se khie 

phue dope mdt phan sy thieu chinh x i c trong e ie 
cdng thOe tinh xdi eye bd vi khdng e in phai x i c djnh 
van tdc ddng ch iy trung binh. Viec thay the van tdc 
khdi dpng hgt U^cUo van tdc tiep d i y U-se tang tfnh 
an to in cho cdng thOe tinh xdi do da ke den dieu kien 
b i t Ipi nhi t . Viec xac djnh k^ = d^Q vi eho r ing vat lieu 
bun e i t d i y l i ddng nhi't, ddng thdi nghien cOu eua 
Nicollet va Ramette (1971) cung da ehi ra rang chieu 
sau xdi cue bd trong bun e i t khdng ddng nha't nhd 
hon so vdi bun c i t ddng nhi t . 

Ve mat Ong dyng, sO dyng cdng thOc (12) se ed 
mdt sd thuan Ipi vi g i im dope sd lieu d i u vao phai 
khio s i t , edng thOc tinh to in don g i in . 

2.5. Xae dinh gia tri eua hang sd thuc nghiem: 
De tien theo ddi, ehung ta se viet lai (1) sau khi da 

ke den ket q u i phan tieh tO (2.1) den (2,4) nho sau: 

\[i.6.{<.y"")]' 
2nB 

5.75.log (13) 

De x i c djnh dope hang sd thpc nghiem A chOng ta 
se sO dung e ie sd lieu do dgc chieu sau xdi cyc bd tai 
phdng thi nghiem eua Subhasish Dey va edng sO 
(1992)[17] cho mdt logi vat lieu cd dodng kfnh la CI50 = 
0,26mm lam vi dy tfnh to in . Bang phOPng phap tinh 
toin tOPng ty se x i c djnh dope h ing sd A theo tOng 
loai vat lieu ed dodng kfnh khie nhau, 

Sd lieu do chieu sau xdi cue bd cija Subhasish Dey 
va cdng sO (1992) dope l i y theo bang 2 nho sau : 

Bang 2. Sd Hgu do xdi cua Subhasish Dey va 
cgng stf (1992) 

STT 

0) 
1 

8 

K$ hi^u 

thi 

nghiem 

(2) 
Dl 

D2 

D3 

D4 

D5 

D6 

D8 

D9 

Chi^u sSu 

d6ng chiy 

tdi y (m) 

(3) 

0,050 

0,050 

0,050 

0,041 

0,041 

0,041 

0,035 

0,035 

Dudng kinh 

tru c^u B 

(m) 

(4) 

0,076 

0,065 

0,057 

0,076 

0,065 

0,057 

0,065 

0,057 

Dirdng kinh 

hat v5t li^u 

diy djo (mm) 

(5) 

0,26 

0,26 

0,26 

0,26 

0,26 

0,26 

0,26 

0,26 

VSn t6c ddng 

chiy tdi trung 

binh U (m/s) 

(6) 

0,232 

0,232 

0,232 

0,205 

0,205 

0,205 

0,172 

0,172 

Chiiu sSu xdi 

cue bO tai Inj 

K„ (m) 
(7) 

0,093 

0,084 

0,076 

0,070 

0,063 

0,056 

0,056 

0,052 

V$n tw: 

liip tdi 

U. (m/s) 

(8) 
0,013 

0,013 

0,013 

0,012 

0,012 

0,012 

0,010 

0,010 

De x ie djnh g i i trj cua A chung ta se sO dung bang 
tinh Excel 2003 theo trinh to nho sau: 

- Nhap sd lieu d i u vao bao gdm cac sd lieu trong 
cac cdt (1), (2), (3), (4), (5), (7) cua bang 3,2 vao cac 
cot (1), (2), (3), (4), (5), (6) cua b ing Excel. 

- Ddi dPn vi do cua dodng kfnh hgt vat lieu ra (m) 
dua vao cdt (7), 

D 

- Tinh g i i trj — dOa vao cdt (8) neu — < 2 5 t h i 
*50 

tinh g i i tri cua — theo cdng thOe (3) va dOa vao cdt 
^ 5 0 

. B ^^ B 
(9), neu -—>25 thi cho — = 1 v i dOa vao cdt (9), 

" 5 0 " 5 0 

- Tfnh g i i tri eua — theo edng thOe (2) dOa vao cdt 
B 

(10), 
- Tinh g i i trj eua L/̂  theo (6) dOa vao cdt (11) va 

thanh phan • — - trong edng thOc (1) doa v i o cdt (12), 
ZgB 

Tfnh g i i tri eua 
f / „ 

U,. 
theo edng thOc (12) dOa 

vao cdt (13) va thanh ph in 
U^ 

U.. 
trong cdng 

thOe (1) doa vao cdt (14). 
- Nhan gia trj cua c i c cdt (9).(10).(12).(14).va dOa 

vao cdt (15), 

hi. 
Tfnh g i i trj eua 

/?,.. + V 
dOa vao cdt (16) 

- X ie djnh ty sd giOa cdt (16) va cdt (15) va ket 
q u i dope ghi vao cdt (17) 

- Gia tri eua A dupe xac dinh thong qua trj sd 
trung binh cija 8 tri sd ghi trong cdt (17) 

- Ket qua tinh to in the hien qua bang 3 nhU sau : 
Bang 3. Ket qua tinh toan gii tri cua hdng so A 

ST 
T 

1 

1 

2 

3 

4 

5 

6 

7 

8 

Sd 

hi$u 

thi 

nghiem 

2 

Dl 

D2 

D3 

D4 

D5 

D6 

D8 

D9 

OiiSu 

siu 

xdi 

(m) 

3 

0,093 

0,084 

0,076 

0,07 

0,063 

0,056 

0,056 

0,052 

ChiSu 
s£u 

ddng 
chiy 

(m) 

4 

0,05 

0,05 

0,05 

0,041 

0,041 

0,041 

0,035 

0,035 

rpng 

oy 

(m) 

5 

0,076 

0,065 

0,057 

0,076 

0,065 

0,057 

0,065 

0,057 

Dl/dng 

kinh 

hat 

(mm) 

6 

0,26 

0,26 

0,26 

0,26 

0,26 

0,26 

0,26 

0,26 

K^ lqu i tinh lo^n 

7 

0,00026 

0,00026 

0,00026 

0,00026 

0,00026 

0,00026 

0,00026 

0,00026 

8 

292,3 

250,0 

219,2 

292,3 

250,0 

219,2 

250,0 

219,2 

9 10 

1 |0,567 

1 

1 

1 

1 

0,520 

0,484 

0,632 

0,580 

1 0,539 

1 .0,633 

1 |o,588 

11 

0,178 

0,1 78 

0,178 

0,172 

0,172 

0,172 

0,168 

0,168 

12 

0,021 

0,025 

0,028 

0,020 

0,023 

0,027 

0,022 

0,025 

13 

18,633 

18,633 

18,633 

18,137 

18,137 

18,137 

17,742 

17,742 

14 1 15 

346,18814,177 

346, IKK 

346, IKK 

327,966 

327,966 

327,966 

313,789 

313,789 

4,4K1 

4,754 

4,131 

4,432 

4,702 

4,388 

4,655 

16 

0,650 
0.627 

0,603 

0,631 

0,606 

0,577 

0,615 

0,598 

HSngs^A 

17 

0,156 

0,140 

0,127 

0,153 

0,137 

0,123 

0,140 

0,128 

0,138 

Ket qua cac gia tri tai cdt (17) cho thay mac du c i c 
m i u thf nghiem ed gia tri kh ic nhau ve chieu sau 
ddng ch iy tdi, be rpng dOdng kfnh try nhOng chenh 
lech giOa gia trj nhd nha't va g i i tri trung binh la 10,8%, 
giOa gia tri Idn nhi t vdi gia tri trung binh la 13%, Day 
la ket qua ch ip nhan dupe. 

Bang 4. Hdng sd thtfc nghigm A 
Bing phUPng phap 

tinh toan tOOng to, sO 
dung rdng rai cac sd lieu 
thu thap dupc tO vide do 
dac chieu sau xoi cue bd 
tai try c i u tren cac con 
sdng cua My [18] cac sd 
lieu thyc nghiem (17), 
cac sd lieu do dac tren 
c i c con song cua Nga 
[6], gia tri h ing sd thOc 
iighiem A dupc xac dinh 

Uoai vat 

lieu diy 

Cit 

S6i 

CuOi 

C3 

hat 

nhd 

viTa 

ldn 

nhd 

Vila 

Idn 

nhd 

Vila 

ldn 

Dudng 

kinh hat 

(mm) 

0,05 - 0,25 

0,25- 1,00 

1,00 - 2,50 

2,50 - 5,0 

5,0- 10 

10- 15 

15-25 

25-40 

40 -75 

Hing so 

thirc 

nghiem A 

0,7 

0,1 

0,08 

0,05 

0,035 

0.025 

0,025 

0,025 

0,015 



KHOA H O C - C O N G NGHE 

eho tOng nhdm cd hat kh ie nhau theo phOOng ph ip 
phan loai bun eat cua Lien Xd (eu), Tdng hpp ket q u i 
tinh toan dope trinh b i y trong b ing 4. 

Nho vay c i c thanh ph in trong edng thOe (1) da 
dope x i c djnh d i y du va cd the sO dyng de tinh t o i n , 
Tuy nhien do edng thOc tdng qu i t (1) ehi xet eho dieu 
kien try c i u cd dgng try trdn nen chOa ke den i n h 
hodng eua sOe e i n hinh dgng eua try, Vi vay e i n bd 
sung tham sd i n h hodng cua sOc can hinh dgng try 
den chieu sau xdi eye bd vao cdng thOe (1) , 

2.6. Thanh phan bieu diin sU anh hudng cua sde 
can hinh dang cua tru de nghi bd sung vao cdng thdc 
tinh xdi: 

Khi bd tri try tren sdng, try se can ddng ch iy tdi, 
MOc dp c i n ddng ch iy tdi cua try tuy thude vao cao 
dp cua he try so vdi day sdng va be mat ddng ch iy , 
phu thude vao hinh dang eua e ie bd phan thude he 
try bd trf ngap trong node, phu thude vao hodng ddng 
chay tdi c i c bd phan nay, MOc dp can ddng ch i y tdi 
cua try anh hodng den chieu sau xdi tai try dypc gpi 
la sOc can hinh dang. Anh hodng eua sOe e i n hinh 
dgng {K^.) den ehieu sau xdi cue bd bao gdm c i c he 
sd anh hodng eua hinh dang mui try {K^), he sd anh 
hodng eua hodng ddng ehay den try (Ky), he sd ddng 
deu eua kfch thode than try (Kp), he sd i n h hodng cija 
cao dd he try (Bg), va hinh thOc bd tri try trong nhdm 
(Kgr) va dope x i c dinh theo cdng thOc chung: 

(14) K,. = /\c Kg, Kp, Kgr 

C i c he sd K^, Kg, Kp, Kg^, [9] dope tdng hpp trong 
bang 5 dodi day. 

Bang 5. Cac he sd anh hudng cua sUc can hinh 
dang den tinh toan chieu sau xdi cue bg tai tru ciu 

Tham so dac trUng 

Hinh dang tru 

Sudong d^u cda 
kich thi/dc than tru 

Hinh thiJc bo tri 
nh6in cpc Wnh try 

Htfdng ddng chiy 

de'n tru 

Gid tri 

Hinh dang 

Trdn 
ChUnhSl 

Chii nhat mui b^n nguyet 

ChCf nhat vdi mui nhgn 
Miii chii nhat v^ duoi nhpn 

Elip 

Hgt dau 
Nhdm tru 

ThSn tru bien doi deu 

Kich thude d^u 

Tren to dUdi nho 

Tren nhd dUdi to 

Than try bien doi khong 
deu 

TrUdng hdp I 

TrUdng hdp Tl 

TrUdng hdp HI 

TrUdng hdp FV 

Kieu 

Hang ddn 

Hang doi 

a/b 
2 
4 
6 
8 
10 
2 
4 

Tru khdng trdn 

Tnitrdn 

H? so 

K, 

Kp 

B. 

Kg, 

Ko 

Phi/dng ph^p tinh 

Gid tri 
1,0 

0,99-1.22 
0.9 

0,65-0,76 
0,86 

0,6-0,8 
0,7-0,8 

1,0 

Giatr? 

1,0 
1.2 

0.76 

Gid tri 

fl 

b+« ) -im -B',-Y <y 

B' 

e<5" 
1.12 
1.12 
1.07 
1.04 
1.00 
1.50 
1.35 

Xo = 1.0 

6=5"? 45" 

1.40 
1.20 
1.16 
1.12 
1.00 
1.80 
1.50 

- sin 0 + cos 0 ( 

9=90" 

0,20 
1,10 
1,08 
1.02 
1.00 

; 
-

,0.62 

Nho vay, de xet den dieu kien try c i u khdng cd 
dang try trdn, anh hudng eua sOc can hinh dang K^ 
den ehieu sau xdi cyc bd xae dinh theo (14) c i n dPa 
dope vao edng thOc (13) va (13) dope viet Igi nhO sau: 

*,..» [<l-
[4,6.(rf;;.y)J 

(15) 

Thay the hang sd thyc nghiem A bang he sd K/^, so 
i n h hodng eua kfch thodc hat bOn c i t d i y bang he 
sd K^, dp ndng ddng c h i y b i n g he sd Ky vao edng 
thOc (15), cdng thOe de tinh to in ehieu s i u xdi eye bd 
Idn nh i t tgi try eau ed dgng nho sau: 

h. 

h... 
K. 

+ y 
.K,.K^. •K, 

Vl 
2gB 

max -1 (16) 

Trong dd: h^.^^^^- Chieu sau xdi eye bd Idn nha't tai 
try c i u (m); 

y -Chieu sau ddng chay tgi vj tri dy kien bd tri try 
cd ke den i n h hodng cua xdi ehung (m); 

B - Be rdng hay dodng kinh try (m); ' • 
K^ - He sd thyc nghiem phy thude v i o dodng kfnh 

hat vat lieu lay theo b i ng 3; 
K^- He sd ke den i n h hodng eua kich thode hat 

vat lieu d i y x i e djnh theo edng thOc (3) va (4); 
Ky - He sd ke den i n h hodng cua dp ndng ddng 

chay x i c djnh theo cdng thOe (2); 
K^- He sd ke den i n h hodng eua sOe e i n hinh 

dgng eua try dope l i y theo b i ng 5 va cdng thOc (14); 
Vc - Van tdc khdi ddng cua hgt vat lieu (m/s) x ic 

djnh theo cdng thOc (6); . . . 

—^̂ ^̂ ^ - Codng dp ddng ehay x i c djnh theo cdng 

thOe (12); 
Nho vay ehung ta da xay dong dope edng thOc do 

bao chieu sau xdi try c i u dydi dgng tydng minh. Cdng 
thOe (16) la cdng thOc ban thOe nghiem, dope xay 
dOng tren cP sd phan tieh ly thuyet ve phan bd van 
tdc ddng chay mdt ehieu tren sdng thien nhien, sO 
bien ddi cua e i c th inh phan ddng ch iy quanh try eau, 
CO cau gay xdi va so hinh thanh va ph i t trien cua hd 
xdi va ket qua phan tich sd lieu do xdi thyc te. 

3. Ket luan 
Vide x i e djnh d dgng tOdng minh cac he sd trong 

cdng thOc tinh xdi eye bd try c i u da dope ehung tdi 
thiet lap theo ly thuyet [2], b ing c i c h dya vao nhieu 
sd lieu thoc nghiem, cho phep tang dp tin eay eua viec 
xac djnh cae he sd n i y ; mat khae vide de xu i t sO 
dyng quan he (12) trong tinh toan dp sau xdi cue bd 
cho phep t r inh vide sO dyng van tdc ^^nax 1''°''̂ 9 ^^^^ 
t o i n , do dd se t r i nh dypc sai sd Idn khi x i e djnh 
khdngehinh xac g i i trj nay, d i e biet d cae mat e i t 
Idng d i n trode c i u phOe tgp, khdng ddi xOng, cd bai,,, 

Hien topng xdi eye bd tgi try c i u r i t phOc tgp, 
khdngnhOng lien quan den hinh dgng try, dja chi t 
Idng d i n , ndng dp bOn cat ddng ch iy , dd sau ddng 
ehay trode try c i u , ma edn i n h hodng bdi trodng van 
tdc that eua ddng ch i y da ph in bd Igi trOde try eau, 
hodng eua nd so vdi try cau.,, mat khic, e ic sd lieu do 
dgc thu thap dope e i n phai du nhieu de d i p Ong eic 
yeu cau cua thdng ke toan hpc. 

Do dd, vide xae djnh e i c thdng sd trong cdng thOc 
tinh xdi c i n dope tiep tyc nghien cOu, hoan chinha 
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