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Tém tit: Cong thic ly thuyét, c6 dang téng quat,
xdc dinh chiéu sdu xoi cuc bé tai tru cau duogc xay
dung dua trén nguyen tdc can bang nang lugng cua
dong chay xuong doc try cau voi nang Iuang dua
hat vat liéu ra khoi hé xoi try cau. D€ co thé su dung
dugc céng thuc nay trong tinh todn thiét ké du bao
chiéu sau x6i dudi tru cdu can phai xac dinh dugc
gia tri cdc thanh phdn co mdt trong céng thuc va
dua céng thuc vé dang tuéng minh. Bai béo trinh
bay phuong phép dé xac dinh céc tham sé anh
hudng dén chiéu sau x6i cuc b tai try cau dya vao
cac nghién cuu hién nay vé x6i cuc bé tru cdu, van
téc dong chay trén séng va sé liéu do dac chiéu
Ssau xo6i cuc bo thuc té tai tru cau.

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. D4t van dé:

Dua trén phudng phap can béng nang lugng clia
dong chay xudng doc than tru cau vdi nang lugng dua
hat vat liéu ra khoi hd x6i tru cau, céng thic ly thuyét
du bao chiéu sau xéi cuc bd tai tru cu dugc xay dung
cé dang téng quat nhu sau [2]:
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chiéu sau xo6i cuc bd 16n nhat tai tru cau trong diéu
kién tru cau hinh tru tron, dong chay trén sdng la dong
mot chiéu, 8n dinh va déu, vat liéu dudi day song la
hat thé va déng nhdt. Cong thuc (1) la cong thic
khéng cé thd nguyén. Dua trén ménh dé clia ly thuyét
th nguyén cho rang: dé cho mdt phugng trinh mo ta
trang thai vat ly la dang thi 2 vé clia phuaong trinh phai
bang nhau ca vé tri s6 1an thu nguyen Vi(1) da d(mg
vé thi nguyén nén can phai ti€p tuc xem xét Vé tri s6.
Sau day trinh bay phuong phap xéc dinh gia tri cac
thanh phan trong vé phai clia céng thuc (1) va dua
cong thuc (1) t dang téng quat vé dang tudng minh
dé thuan Igi cho viéc s dung trong thiét ké.

2. Xac dinh cac thanh phan trong cong thtic tinh
x06i cuc bé tai tru cau:

2.1. Thanh phdn biéu dién sy anh hudng cla dé
néng dong chay:

Thanh phan dé nong dong chay bi€u dién qua ty

s6 [%} hay hé s6 K, ¢6 &nh hudng rat quan trong

dén su phat trién cha chiéu sau x6i cuc bd. Anh
hudng clia thanh phan do ndng dong chay dén chiéu
sau x06i cuc bd tai try trong cdng thic (1) duge thé
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xac dinh dugc mdi quan hé nay, ching tdi dé xuat st
dung céc s6 liéu do xdi cuc bd thuc t& tai tru cau trén
cac song G Lién Xd (ci) [6] theo bang 1.
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Tl s6 liéu tai bAng 1, st dung Iy thuyét quy hoach
thuc nghiém va phan mém Microsoft Office Excel
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Hinh 1: D4 thi biéu dién madi quan hé gida

- hch . V ) ' hk/"
Y8 (kg +y- ["E] ho+y

2.2. Thanh phan biéu dién sy dnh hudng cia kich

thudc hat bun cat day:
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Hinh 2: P& thi biéu dién anh cuba kich kich thuée

thudc hat bun cat day t6i chiéu sau xoi [14]
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cla hat cat, dudng kinh hat, ky hiéu la d, dugc su
dung. Theo cach phan loai cia Lién X6 (ci) [7], vat
liéu c6 dudng kinh ¢ hat d <0,2mm dugc xem la vat
liéu hat min co tinh dinh, vat lieu cé6 c& hat vdi
d>0,2mm dugc xem |a vat liéu hat thé va khong co
tinh dinh. Anh hudng cua kich thudc ban cat day dén
chiéu sau xo6i cuc bd quanh tru cau dugc biéu dién

1
quaty sO [a’—] hay hé s6 K4. Mac dau con c6 tranh
. 50

cdinhung da s& cac nghién ctu cla cac tac gia khac

nhau déu cho rang ddi vdi vat liéu dong nhat, khi

dS(l
nho thi chiéu sau xo6i cuc bd tang theo quan hé logarit
B .
vgi — . Khi dat dén gia tri nao do, theo Ettema
dS() dSO

(1980) la 25, Chiew (1984) la 50, chiéu sau xoi cuc

bdé khéong phu thudc vao i (xem Hinh 2). Can cu
50
vao cac két qua do dac thuyc nghiém cla Ettema
(1980), Chiew (1984), Baker (1986) [10], trong bai bao
nay ching toi xac dinh thanh phan anh hudng cla
kich thudc hat bun cat day dén chiéu sau xoi cuc bd
trong cong thuc (1) theo dé xudt cla Melville va
Sutherland (1988) [9] nhu sau:
_(B] ‘ - [ B]
- V@i | — €25 thil=0, K,=057log| 2.24— 1| (3)
\ sy dy,
B
- Vi f— >25thil=0, Ky = 1 (4)
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2.3. Thanh phan van téc¢ khéi déng hat:

X6i bt dau xay ra khi kha nang gay x6i cda dong
chay vuot qua kha nang chéng xo6i cta cac hat bun
cat day tai diém khdi dong. Cac chuyén dong cla hat
vat liéu tai thdi diém khdi dong bao gom: truat, lan
ho&c nhay céc ting doan trén mat day, tham chi bj
bt hdn vao dong chdy va dugc dong chady van
chuyén ra khdi vj tri x6i. Diéu kién lam cho cac hat
bun cat day bat dau khdi dong ciing chinh la diéu kién
b4t ddu x6i clia ldbng dan. Pé xac dinh diéu kién bat
dau xéi clia long dan, van tdc khai dong Ue dugc s
dung. C6 nhiéu phuang phap dé xac dinh van téc khdi
dong cla hat vat liéu day nhu nghién clu cla Fortier
va Scobey (1926)(11], nghién clu clha Hjulstrom
(1835)[11], nghién cUu clia Yang(1973)[11] dua trén ly
thuyét cla cd hoc chat idng. Nhung phuong phap
dugc st dung phd bién hién nay Ia can bang cac lyc
do dong chay gay ra tac dong Ién hat vat liéu doc 1ap,
trong long dan c6 day phang, nam chim trong dong
chay chuyén dong 6n dinh, mét chiéu. Cac phudng
trinh can béng bao gém can bang truot, can bang lan.
TU cac phuong trinh can bang nay sé tim ra dai lugng
van téc tuong Ung vaéi diéu kién khdi dong clia hat bun
cat dudi dang téng quat:

U, = C.f (d™.y™) (5)

Trong do:

C - Hang s6 dugc xac dinh théng gua thuc nghiem,
theo Hancu (1971), C=4,82 theo Laursen (1963), C=
6. Neil (1968), C=6,36 [12]:
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m,, m, - La cdc s6 mi xdc dinh béng thuc nghlem

Do tinh chat ngau nhién cta qua trinh dich chuyén
cua hat bun cat dugi long dan tram tich nén (5) chd
yéu dudc xac dinh théng qua thuc nghiém. Cé nhiéu
coéng thuc thyc nghiém dé xac dinh U nhu céng thuc
clha Yang (1973)[11], cong thic Gontrardp (1962)[3],
cdng thic Levi - Knoroz (1955)[3], nhung chi c6 cong
thirc Samép (1956)[3] 1a ¢6 dang gan vdi (5) va tuong
déi dé s dung. Vi vay trong bai bao nay, chung toi dé
xudt lya chon céng thic ciia Samoép (1956) dé€ dua
vao cong thuc xac dinh chiéu sau x6i cuc bo. Cong
thiic Samop (1956) cé dang:

U.=4,6d0 y"° (6)

2.4. Thanh phan biéu dién su dnh hubng cua cuong
dé dong chay:

2.4.1. Han ché& cla thanh phan van tdc trung binh
trong tham s6 cudng dé dong chay:

Thanh phan cudng do dong chdy la ty s gitia gia
tri do 16n clha van téc trung binh dong chay dén (U)

, \ ) U
vGi van toc khdi dong cua hat (Ug)) ky hiéu la -U_

c

dung dé mo ta trang thai di chuyén bun cat day cla

dong chay. Thanh phan U trong Uilé van toc dong
chay trung binh trén toan mat cat sau khi cé x6i chung
ho&c van téc binh quan thiy truc tai try cau trudc khi
c6 x6i cuc b, thudng dugc xac dinh theo hai dang
cdng thuc sau:

- Van téc dong chay trung binh trén toan bd mat
céat sau khi c6 x6i chung [5] :

= O (7)
a)l" Llnyln

Trong dé: Q- Luu lugng thiét k& (m?/s);

oy, - Dién tich thoat nudc dudi cau sau x6i chung
(m?);

Ly, = L¢ - By, - Chiéu rong dong chay dudi cau sau
khi x6i chung (m);

. - Khdu do cau (m);

B, Bé réng téng cac tru (m);

Yin=Yto + Pxe - - Chiéu sau trung binh cha dong chay
dugi cau (m);

¥» - Chiéu sau trung binh cla dong chay theo luu
lugng thiét ké trudc khi cé xo6i chung (m);

h, - Chiéu sau x6i chung trung binh (m);

- Van téc binh quan thiy tryc tai tru cau trudc khi
x0i cuc bo [5]:

Ullr = ﬁ (8)
yllr

Trong do: py, - Luu lugng trén 1m bé réng cau tai
thly truc tinh toan (m3/sm) dugc xac dinh theo cong
thie:

5/3
Gur = q[@] K (9)
y

¥,q - Chiéu sau trung binh va Iuu lugng trung binh
trén 1 m bé rong clia dong chl tai mat cat thay truc

tinh toan;
Yur - Chiéu sau I6n nhét ca dong chay tai thiy
truc tinh toan;
K - budc xéc dinh theo cong thic:
—5/3

K=—2 "
ZyS/SAL

Céc gia tri van téc dugc xac dinh theo cong thuc
(7), (8) déu dugc tinh cho van tdc clia dong chay déu,
8n dinh, mot chiéu va phan bé cla biéu d6 van téc
theo chiéu sau dong chay c6 dang hinh chii nhat véi
gia tri clia van téc la khong d8i ti day dong chay 1én
mat nudc. Cac anh hudng cla x6i chung, bai boi va
cong trinh cau da dudc ké dén trong luu lugng dong
chay tinh toan. Gia tri van téc tinh theo (8) dé xac dinh
chiéu sau xéi cuc bd c6 do chinh xac han cong thic
(7) do da gidm dugc sai sG trong phép binh quan.
Theo thdng ké hau hét cac coéng thic tinh xéi cuc bd
tai tru cau hién nay déu s dung van t6c dong chay
trung binh téi tru (U).

Tuy nhién thyc t€ cho thdy van téc dong chay dén
tru sé thay ddi theo chiéu sau, cé gia tri nhdé nhat &
khu vyc sat day séng va c6 gia tri cyc dai tai vi tri cach
mat nuéc 8 khoang 1/3 chiéu sau dong chay téi. Dya
vao ly thuyét I8p bién va cac phan tich vé ¢o cu hinh
thanh x6i cho thay van tdc dong chay thay ddi tai vi tri
gap tru theo cac vung khac nhau, vung phia trudc, sau
va hai bén tru. Bén canh dé, trong séng thién nhién
con ton tai nhiing dong chuyén déng khéng theo
phudng chung goi la dong thi cap. Van téc dong thu
cép c6 nhitng anh hudng dang ké dén van téc dong
chinh. Vi vay viéc st dung van téc dong chay trung
binh tdi tru di ¢é chinh xac dén dau ciing sé khong
mo t& ddy di anh hudng cla sy thay d6i nang lugng
dong chay gay ra xdi cuc bd tai try cdu va lam giam
dd chinh xac cla céc cong thuc tinh x6i.

2.4.2. Dé xudt cong thuc xac dinh &nh hudng cla
cudng do dong chdy theo ly thuyét I6p bién:

Tu Iy thuyét chiéu dai xao 16n, Prandtl
(1926)[13][14] dé xult cong thuc xac dinh phan bé
van téc dong chdy mét chiéu trong kénh hé, thanh
nham nhu sau:

(10)

—y=5,751gkl+5,5 (11)

U.

Trong d6: U, - Van tdc dong chay tai diém céch
day mot khodng y theo phuong thing ding (m/s);

U- - Van téc ti€p tai day sdng (m/s);

ks - Hé s6 nham tuong dudng (m), dudgc 14y theo
thuc nghiém phu thudc vao kich thudc hat vat liéu day
song. Theo Einstein (1950), k, = kg5 theo Meyer- Peter
va Muller (1948), k, = kg, theo Simons va Richardson
(1966), K, = kgs, theo Nikuradse, &, = ksp.

Nham khéc phuc nhiing han che khi st dung gia tri
van toc dong chay trung binh dé tinh xéi cuc bd, dua
vao nghién cuu cla Prandtl (1926)[13] va nhiéu tac
gid khéc[15], [16] vé sy phan b6 van téc dong chay
trén kénh hg, ching téi dé xuéat cdng thic dé xac dinh

5

thanh pha

l}"a" (1) nhu sau:

¢
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U y
“max — 5 75]g 455
U g (12)

¢ 50

Trong dé: U, - Van tdc dong chay I6n nhat taj
diém trén bé mat séng (m/s);

y - Chiéu sau dong chay tai diém du kién bé tri try
c6 k& dén anh hudng clia xéi chung (m);

U.- Van tc khdi dong hat (m/s);

dsp- Budng kinh hat vat liéu trung binh tai I16p vat
liéu dugi day hd xéi tinh toan (m);

VE mat ly thuyét, st dung cong thic (12) sé khic
phuc dugc mdt phan su thi€u chinh xac trong cac
cdng thuc tinh x6i cuc bd vi khéng can phai xac dinh
van tdc dong chay trung binh. Viéc thay thé van téc
khdi ddng hat U, cho van téc ti€p day U. sé tang tinh
an toan cho cong thuc tinh x6i do da ké dén diéu kién
bat 1gi nhat. Viéc xac dinh k, = dg, vi cho réng vat liéu
bun cat day la déng nhat, déng thdi nghién clu cua
Nicollet va Ramette (1971) cling da chl ra réng chiéu
sau x6i cuc bo trong bun cat khéng déng nhat nho
hon so véi bun cat déng nhat.

Vé mat Ung dung, st dung céng thic (12) sé co
mot s6 thuan Igi vi gidm dugc s6 liéu dau vao phai
khdo sat, cdng thuc tinh toan don gian.

2.5. Xéc dinh gia tri cla hang sé thuc nghiém:

Dé tién theo ddi, chiing ta sé& viét lai (1) sau khi da
k€ dén két qua phan tich tu (2.1) dén (2.4) nhu sau:

AT 2 e
L A.[L]/.OAS.[ 2 .Jl i el [| S,7S.log( e
dy, \8) |z \d.

NI

)l.s.s_ —I/Ji (13)

Pé xac dinh dugc hang sé thuc nghiém A ching ta
sé sl dyng cac s6 liéu do dac chiéu sau x6i cuc bd tai
phong thi nghiém cla Subhasish Dey va cong suy
(1992)[17] cho mot loai vat liéu c6 dudng kinh la dgg =
0,26mm lam vi dy tinh toan. Bang phuong phap tinh
toan tuang tu sé xac dinh dugc hang s6 A theo ting
loai vat liéu c6 dudng kinh khac nhau.

S6 liédu do chi@u sau x6i cuc bd clia Subhasish Dey
va cong sy (1992) dudgc ldy theo bang 2 nhu sau :

Bang 2. S6 liéu do x6i cua Subhasish Dey va

céng sy (1992)
Ky hi¢u | Chieu sau | Dudng kinh| Dudngkinh | Van t6c dong | Chitu siu x6i | Vin tdc
STT tht ddng chdy | tru ciu B hat vit ligu | chdy t6i trung | cuc b taitry | Gé€p18i |
| nghiém | iy (m) (m) ddy dsg (mm) | bioh U (ov/s) hep (M) u. (rnls){
0] 2) ) “) (&) (6) () @®)
1| DI 0,050 0,076 0,26 0,232 0,093 0.013
2 D2 0,050 0,065 0.26 0,232 0,084 0,013
3 D3 0,050 0,057 0,26 0,232 0.076 0,013 :
4 D4 0,041 0,076 0,26 0,205 0.070 0,012 |
5 D3 0,041 0,065 0.26 0,205 0,063 0,012 |
6 D6 0,041 0,057 0,26 0,205 0,056 0,012
;_DS_ 0,035 0,065 0,26 0,172 0,056 0,010
80 D9 | 0035 0,057 0,26 0.172 0,052 | 0,010 |

Pé xac dinh gia tri clia A chung ta sé sif dung bang
tinh Excel 2003 theo trinh ty nhu sau:

- Nhap s6 liéu ddu vao bao gém cac sd liéu trong
cac cot (1), (2), (3), (4), (5), (7) clia bang 3.2 vao cac
cot (1), (2), (3), (4), (5), (6) clia bang Excel.

- P3di don vi do clia dudng kinh hat vatliéu ra (m)
dua vao cot (7).

. B
- Tinh gia tri B dua vao cot (8) néu — <25 thi
S0 50

oo, B . .
tinh gia tri cla — theo c¢éng thuc (3) va dua vao cot
50

B B
(9), néu — > 25 thi cho ——=1 va dua vao c6t (9).
50 50

- Tinh gia tri cia % theo cong thic (2) dua vao cot

(10).
- Tinh gié tri cGa U, theo (6) dua vao cot (11) va

2
<

thanh phan 228

trong céng thuc (1) dua vao cot (12).

max

- Tinh gia trj cGa theo cong thuc (12) dua

o

max

.U
vao ¢t (13) va thanh phan [ U

2
] -1 trong céng
thiuc (1) dua vao cot (14).
- Nhan gia tri clia cac ¢6t (9).(10).(12).(14).va dua
vao cot (15).

ch

h,+y

ch

- Tinh gia tri cla dua vao cot (16)
- Xdac dinh ty s6 gilta c6t (16) va c6t (15) va két
qua dugc ghi vao cot (17)
- Gia tri cGa A dudgc xac dinh théng qua tri s6
trung binh cla 8 tri s& ghi trong ¢ot (17)
- K&t qué tinh toan thé hién qua bang 3 nhu sau :
Bang 3. Két qua tinh toéan gia tri cua hing sé A

| 1| so P [Chiza

2 Be [Dudng
|sT hiyn = rong | kinh K&t qué dnh todn
thi | 2 |dong
ik [nghiém B chdy | b
Ll (m).(m) (m) | (mm) - o |
] 2 [3]a]s]s 7 s o lwofwn[2l 3] v [5]6[17]
I | D) 0,093 0,05 0,076] 0,26 [0.00026292,3] 1 [0,567]0,178[0,021]18,633 j_db,lﬂaid,l770.(yfﬂ\gl56_
2| D2 0.084 0,05 11,065] 026 |0.00026)250.0] 1 0,520/0,178(0,025 18,633(346.188 4,481(0,627(0,140
'3 | D3 0,076 0,05 0.057| 0.26 [0.00026[219.2] 1 [0.484[0.178]0,028]18.633|346,188(4,754)0.603(0,127)
4| D4 [0.07,0.041/0,076] 026 [0.00026[202.3[ 1 [0.632/0.172(0,020]18,137[327.966(4.131]0,631[0.153]
5 | D5 10.0630.041]0,065] 0,26 [0.00026[250,0] 1 _|0,580]0.172(0.023]18.137327.9606|4.432[0,606/0.137)
6| D6 10.0560.041]0.057] 0.26 [0.00026219.2] 1 0,539]0.172]0,027[18,137]327,966/4,702]0,577 /0,123
7 | D8 [0.056/0,03500.065] 0.26 [0.00026/250,0] 1 [0.633[0,168]0,022[17,742]313,78904.3880,615/0.140
8 | D9 [0.0520.035[0.057] 0.26 [0.00026[219.2] 1 [0,588[0.168]0,025]17,742[313,789[a,6550,598]0,128
_Hing s§ A 10,138

K&t qua cac gia tri tai cot (17) cho thdy mac du cac
mé&u thi nghiém c6 gia tri khac nhau vé chiéu sau
dong chay téi, bé réng dudng kinh tru nhung chénh
léch gilta gia tri nho nhat va gia tri trung binh 14 10,8%,
gilta gia tri I6n nhat véi gia tri trung binh la 13%. Pay
la két qua chap nhan dugc.

Bang 4. Hing sé thuc nghiém A
Bing phudng phap

Hings§ | . : -
| Loai vat | C8 k?‘;f’:g thye tinh toan tuong tu, su
e n at * - - . T
lguddy | mac | C o F | nehiem 4 qdyng rong rai cac s6 liéu

(K,) ’ N A

/! thu thap dugc tu viéc do

nhé | 0,05 -0,25 0,7 AN .. -

cot g (025 100 = dqc chley sal{ x0|guc bd
on | 100-250] 008 tai tru cau trén cac con

oho | 2.50-50 | 005 song chia My [18] cac sb

S | via | 50-10 0,035 liéu thyc nghiém (17),
lon | 10-15 0,023 cac s6 liéu do dac trén

g 85 +28 S0es cac con song cua Nga

Cudi | vira | 25-40 0.025 81 aia tri hing s& thuc
Jon | 40-75 0015 [ : AT SH Mty

xac dinh



” ! KHOA HOC - CONG NGHE

cho ting nhém c¢& hat khac nhau theo phuang phap

phan loai bun cat clia Lién X6 (cd). Téng hgp két qua
tinh toan dugc trinh bay trong bang 4. .

Nhu vay cdc thanh phan trong céng thic (1) da
dugc xac dinh day di va cé thé s dung dé tinh toan.
Tuy nhién do céng thiic tdng quat (1) chi xét cho diéu
kién tru cau c6 dang tru tron nén chua ké dén anh
hudng cda stc can hinh dang cla tru. Vi vay can b
sung tham s8 &nh hudng clia stc can hinh dang try
dén chiéu sau xo6i cuc bd vao cong thuc (1) .

2.6. Thanh pha'n biéu dién su anh hudng cia suc
cén hinh dang cla tru dé nghi bé sung vao cong thL/C
tinh xoi:

Khi bé tri tru trén séng, tru sé can dong ohay toi.
Muc dé can dong chay téi clia try tuy thudc vao cao
do cla hé tru so vai day sdng va bé mat dong chay,
phu thuéc vao hinh dang clia cac b phan thudc hé
tru bé tri ngap trong nudc, phu thudc vao hudng dong
ohay tGi cac bd phan nay. Muc dé can dong chay tgi
cla try anh hudng dén chleu sau xoi tai tru dugc goi
la stc can hinh dang. Anh hudng clia stc can hinh
dang (K,) dé&n chiéu sau xo6i cuc bd bao gdm cac hé
s6 anh hudng cta hinh dang mai try (K,), hé s& anh
hudng cla hudng dong chady dén tru (Kp), hé s6 dong
déu cla kich thudc than tru (K,), hé s6 anh hudng clia
cao dd hé tru (B,), va hinh thirc bé tri tru trong nhém
(Kgr) va dugc xac dinh theo cong thuc chung:

Ko = Ky Ko Ky, Ky

Cao hé s& KS, Ke, K, Ky
bang 5 dugi day.

Béang 5. Cac hé sé anh hudng ciia stic can hinh
dang dén tinh toan chiéu sdu xoi cuc bé tai tru cau

(14)
., [9] dugc téng hap trong

[Tham s6 dac tmg Gi4 i [ Hes6 Phuiing phap tinh
| Hinh dang Gi4 tri
Tron 1.0
Chit nhat ‘ 0-93-;-22
Chi nh?( mtn b.’fn nguyét K, 0.65-0.76
|Hinh dang try Ch@ nhit v6i mdi nhon 0.86
Mii chif nhét va dudi nhon 0.6-0.8
Elip 0.7-0.8
Hjt dau
Nhém try 1.0 ]
Thén try bién di deu Gia r? B
Kich thu6c dBu 1.0 [
Trén to du6i nhd K, 1.2
Sy déng dBucda | Trén nhé dudi to 076
|kich thuGc thin tru | Thén try bién d6i khéng Gid tri
déu
Trudng hep [ B B ‘
Trudng hop 0 ”i -.'+Y_']+B.[B:—Y] YeE,-v<y
Trutng hgp IT1 \y+8 B +Y
Trudng hgp TV 8 |
Kiéu ab <5’ 6=5"7 45" 6=90"
2 1.12 1.40 0.20
Hinh thic b& i 4 1.12 1.20 1.10
nhém coc hinh tru Héng don 6 Ke 1.07 116 1.08
’ ’ 8 [ 1.04 1.12 1.02
10| 1.00 1.00 1.00
X 2 1.50 1.80 -
Hang doi | 1.35 1.50
Tru khéng tron L 0.62
Hu6ng dong chdy Ko | K, =(Esin9 + 0059]
d€n try ‘
| Tru tron | f\p / f) - |

Nhu vay, dé xét dén diéu kién tru cau khdéng co
dang tru tron, anh hudng cla sutc can hinh dang K.
dén chiéu sau x0i cuc bd xac dinh theo (14) can dua
dudc vao cong thuc (13) va (13) dudc viét lai nhu sau:

(8 B Loy (. v ) L.
1K .0.45 5. 75.00n| - +5.5
Hpma £ o &/ *eB \ Ly, )

11(15)

Thay thé h&ng s& thuc nghiém A bang hé 6 K, su
anh hudng ctia kich thudc hat bun cat day bang hé
s& Ky d6 nong dong chay bang hé sé K, vao cong
thic (15), cong thuc dé tinh toan chiéu sau x06i cuc bd
I&n nhét tai try cau ¢é dang nhu sau:

fomss _ _ g+ k., KK, e T
- 2gB vt

cbhmax
hcbma.x +-y
Trong do hcbmax Chleu sau xdicuc bo I6n nhét tai

~tru cau( );

y - Chiéu sau dong chay tai vi trf. dy klen b6 tri tru
cé ké dén &nh hudng clia xoi chung (m); .

B-Bé& rong hay dudng kinh try (m);

K, - Hé s6 thuc nghiém phu thuoc vao dLIdng kinh
hat vat liéu Iay theo bang 3;

Ky - Hé s8 k& dén anh hudng cua kich. thuéc hat
vat liéu day xac dinh theo cong thuc (3) va (4);

K, - Hé s8 k& dén anh hudng cla dé néng dong
ohay xac dinh theo céng thuc (2);

K, - Hé s& k& dén anh hudng cla’ stic can hinh
dang cla tru dugc lay theo bang 5 va cdng thuc (14);

Y, - Van t6c khdi dong cla hat vat Ileu (m/s) xac
d|nh theo cdng thuc (6)

U—" - Cudng dé dong chay xac dinh theo cong
thuc (12);

Nhu vay chung ta da xay dung dLIdC céng thiic dy
bao chiéu sau xo6i tru cau dusi dang tudng minh. Cong
thic (16) la c6ng thic ban thuc nghiém, dugc xay
dung trén co sd phan tich ly thuyét vé phan bd van
t6¢c dong chdy mot chiéu trén séng thién nhién, su
bién d6i clia cac thanh phan dong chay quanh tru cau,
£0 cdu gay x6i va sy hinh thanh va phat trién ctia hd
x0i va k&t qua phan tich sé liéu do x0i thuc té.

3. Két luan

Viéc xac dinh & dang.tudng minh cac hé s6 trong
cong thuc tinh xoi cuc bd try cau da dugc chuing t6i
thiét 1ap theo ly thuyét [2], bang cach dua vao nhiéu
s6 liéu thuc nghiém, cho phép tang dé tin cay clia viéc
xac dinh cac hé s nay; mat khac viéc dé xuat su
dung quan hé (12) trong tinh toan dé sau xoi cuc bd
cho phép tranh viéc sl dung van téc Umax trongtinh
todn, do dé sé tranh dugc sai s6 1dn khi xac dinh
khong chinh xac gia tri nay, dac biét & cac mat cat
long dan trudc cau phtc tap, khéng déi xiing, ¢ bai..

Hién tugng xéi cuc bé tai try cau rat phuc tap,
khdéng nhUng lién quan dén hinh dang tru, dia chat
long dan, néng do bun cat dong chay, do sau dong
chay trudc try cau, ma con anh hudng bai truéng van
toc that clia dong chay da phan bé lai trudc try cau,
hudng clia né so véi try cau.. mat khac, cac sé liéu do
dac thu thap dudc can phai du nhiéu dé dap ung céc
yéu cau cla théng ké toan hoc.

Do do, viéc xac dinh cac théng sé trong céng thuc
tinh x6i can duoc tiép tuc nghién cuu, hoan chinhl
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