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Tom t i t . NhUng hu hong tai tru eau do xdi cue 
bg gay ra da duqc dit van de nghiin cUu tU khi 
sdm (1873) nhung cho din nay hau hit cie phUdng 
phip tinh deu ehd yiu dua trin cie edng thUe thue 
nghigm hoae bin thuc nghiim. Vi vay da ed sy sal 
khic khi nhieu glUa cic kit qui tinh toin cua cie 
phUdng phip khic nhau, glUa kit qui tinh toin vdi 
gii trj do thuc ti'. Trin cd sd eie nghiin cUu hiin 
nay ve xdi cue bd eua tru cau, bii bio se dl sau 
phin tich cd chi' thdy luc cua ddng chiy khi gap 
trg ciu, xic djnh dieu kign ein bang nang luqng de 
dua hat vit ligu di chuyen khoi hd xdi vi de xua't 
cdng thUc tinh xdi cgc bg theo ly thuyit tai tru ciu. 

1. Gidl thigu: 
Xdi cue bd hinh thanh va phat trien dudi chan tru 

cau la do tru can ddng ch i y tao ra he thdng ddng 
chay mdi quanh tru. Trong dd ddng ch iy xudng dpc 
theo than tru nam phia trUdc try (ddng tia) la ddng 
ch iy chinh thUc hien g i i i phdng lien ket giUa cac hat 
vat lieu nam dudi day hd xdi, va ddng cudn xoay dudi 
chan try cd nhiem vu day hat vat lieu ra khdi hd xdi. 
Khi nang lUpng cua ddng ch iy xudng can b ing vdi 
nang lUdng de dUa hat vat lieu len mieng hd xdi thi 
chieu sau xdi khdng phat then nUa, qua trinh xdi dUng 
lai va dat den trang thai can bang. 

Bai bao trinh bay mdt each tiep can mdi de xay 
dung cdng thUc ly thuyet xac djnh chieu sau xdi cue 
bd tai try cau thdng qua viec can bang nang lupng 
cija ddng ch iy xudng vdi nang lUdng dUa hat vat lieu 
ra khdi hd xdi. 

2. Cdng thUc tdng quit xic djnh chieu siu xdi 
cgc bg: 

Ket q u i phan tich sU hinh thanh va phat trien cua 
hd xdi cho tha'y chieu sau xdi cue bp tai try cau phu 
thudc vao dac tinh cua chat Idng, dac trUng bun cat 
day, thudc tinh cua ddng ch iy , hinh dang can ddng 
chiy cua try cau, va thdi gian xdi phat trien cd the 
bieu d i in b ing ham tdng quat nhu sau: 

/7cb = /[chat Idng {p,v,g), bun cat day {d5o,ag,(j>, p^, 
Uc), ddng chay (y, Lf), hinh dang \ru{B,S,0,Ar), thdi 

g ian(Ue] . (1) 
Vi xdi bao gdm ba thU nguyen cd b i n : khdi lUpng, 

chieu dai, thdi gian. Cac bien phu thudc cua (1) cd 
the gian lupc thanh 10 tham sd khdng thU nguyen. 
Neu p, U. B dupc xem la cac bien tuan hoan thi (1) cd 
the duoc viet thanh: 
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Cdng thUc (2) la cdng thUc tdng quat xac djnh 

chieu sau xdi cue bd tai try cau. 
3. Cd che thuy lUe cua ddng chiy khi gap trg ciu: 
Xet khdi chat Idng chuyen ddng trong khu vyc lan 

can try cau (xem Hinh 1). PhUdng trinh Bernoulli viet 
cho hai diem nam tren ddng nguyen td sd 2 (tren mat 
thoang) di qua mat cat 1 va 2 nhu sau: 
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Trong dd : - Z;. cao dp dudng mat nudc tai mat cat i; 

- P,: ap suat tai mat cat i; 
- Uj. tdc dp ddng nguyen td (hoac toan 

bp ddng chiy) tai mat c i t i; 
- a,: He sd Kdridlic, xet sU phan bd tdc dp khdng 

deu theo chieu rdng ddng chay (a = 1 -̂  1,1), ddi vdi 
ddng nguyen td (a = 1) 

- h„ . tdn that do ma sat; 
Cac ky hieu trong hinh ve dUdc giai thich nhU sau: 
- 0-0: mat phang gdc so sanh; 
- 1 : dudng mat nudc luc tu nhien khi khdng bj dang 

cao do try cau can ddng chay; 
- 2: dudng mat nudc khi try cau can ddng chay; 
- 3: dudng day sdng khi chua phat sinh xdi cyc bp; 
- 4: dudng day sdng khi phat sinh xdi cyc bd max; 
- 5: cpt ap thuy ddng H^,; 
- 6: nhu (5) cd xet tdi tdn that do ma sat ĥ ;̂ 
- /: dp ddc day sdng doan S khi chUa phat sinh xdi 

cue bd; 
- I^j. dp ddc ma sat tai mat cat i; 
- mat e l t (1): mat e l t d dd mat nudc bat dau dUdc 

dang eao so vdi luc tu nhien khi khdng cd try cau va 
cac diem tren mat e l t du xa try de ddng ch iy khdng 
bj nhi lu loan bdi su cd mat cua try; 

- mat e l t (2): mat e l t d sat tudng try eau tai dd cd 
dp cao nudc dang AZ Idn nhat. 

- S: khoang each tU mat c i t (1) den mat cat (2). 
Tiep theo viet phUdng trinh Bernoulli cho hai 

diem nam tren ddng nguyen td sd 3 (sat day) di qua 
mat e l t 1 va 2 nhu sau : 
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Trong dd : - Z',: cao dp dUdng mat nudc tai mat cat i; 
- P'j. ap sua't tai mat cat i; 
- L/',: tdc dp ddng nguyen td (hoac toan bp ddng 

chiy) tai mat e l t i; 
TrU ve ddi ve (3) va (4), ta dupc: 
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\ H 6 XOI cue b6 y' 
xung quanh tru 

cau 
Hinh 1. 

Cd ehe thuy lue eua ddng chiy quanh tru ciu 

Vl 

se CO : 

R - P\ R - P\ 
= y va chuyen ve eho (5) 

(z.-z,)-(z'-z,)='^'(^'-^')-"-(^^^'^) 
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Thay Z^ = Z2 - AZ+ /.AS va Z', = Z2+ /.AS vao (6) 
ta dupe: 

(^,-z,-^AZ-/AS)-(^^-z^^/.AS)="'^'""'^'-"•^' '""'^'^ (7) 
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Xet eho ddng nguyen td (a-a') ehUa diem tinh toan 
nam trong mat phang thang gdc vdi day sdng va di 
qua mui try, ta ed: a^ = 02 = 1, L/2 = L/'2 = 0 (Diem 
dUng) AZ dat gia trj cUc dai), phUdng trinh (8) trd ve 
phUdng trinh: 
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Ddng tia sinh ra do sU chenh ap giOa diem tren 
mat thoang va diem dudi day sdng nam trong mat 
phang di qua mui try se tac ddng true tiep len hat bun 
eat day. Gia SLf hat bun eat day cd dang hinh cau, 
dudng kinh la d(mm), n i m dpc lap khdng tdn tai lien 
ket vdi cae hat bun cat khac, nang lupng Ecua ddng 
tia trong pham vi cua dUdng kinh hat bun cat dUde 
xac djnh theo cdng thUc: E = y.d.y.l^Z^^.^ (11) 

Hay E = y.d.y. 
max day 

2g (12) 

Trong dd: - y- Chieu sau ddng eh ly tdi tai diem 
each thUdng lUu mui try mpt khoing sao cho dong 
chay khdng bi nh i lu loan bdi su cd mat cua try (m). 

- y: Trpng lUpng the tieh eua nude (N/m-^) 
Khi hd xdi hinh thanh va chieu sau hd xdi dat den 

gia trj can bang Idn nha't la h^^smax^ hat bun cat nam 
dudi day hd xdi, nang lupng E-^ cua ddng ehly xudng 
tae dpng len hat vat lieu dupe xac djnh theo cdng thiJc: 

= (>• + Ki„n..)d-y-7-i^,n.,. = (y+K^„. . ) 
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4. Xac djnh dieu kiin can bang nang luqng va de 
xuat edng thUe tinh xdi cgc bd tai trg cau: 

Ddng tia sau khi tac ddng true tiep len cac hat vat 
lieu se hinh thanh cae vdng xoay cd tryc nam ngang 
va dua hat vat lieu len mieng hd xdi theo hudng tiep 
tuyen vdi cae vdng xoay (Hinh 2). Hd xdi se dCfng 
phat trien khi dieu kien can bang nang lUdng dUdc 
xac lap: Nang lUdng cua ddng tia tae dpng len hatvat 
lieu can bang vdi nang lUdng cua ddng xoay con du 
k h i nang day cac hat bun cat ra ngoai hd xoi ve phia 
ha IUu try cau. Nang lUdng Eg de dUa hat bun cat hinh 
eau, dudng kinh la d nam ddc lap tren day phang len 
mieng hd xdi dupe xac djnh theo edng thUe: 
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Hinh 2: 
Sd dd xic djnh dieu kiin can bang nang luqng 

Ez = mgh = mgh^t>max = % h^^^^. (14) 
Trong dd: Wg- Trpng lUdng rieng day ndi hatvat 

lieu dupe xac djnh theo edng thUe: 

-{rs-r) (15) ^ . = 

Ys - Trpng lupng the tich cija hat vat lieu (N/m'̂ ) 
^cbmax' Ch i lu sau ldn nhat tai hd xdi (m) 
Can bang (13) va (14), tinh cho hat eat ddc lap, ta 

cd: E j ^ E , (16) 
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(Xem tiep trang 92) 
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