LAl DAT THUNG CHIM TRONG XAY DUNG CONG
TRINH BIEN

PGS.TS. HO ST MINH
Truong Dai hoc Thuy lgi

Tém tit: Song, dong, toc do di chuyen tau kéo sé lam cho thung chim chuyen dong ding va
ngang ¢ cdc dang nhdp nho, quay, bong bénh, ldc lw. Pé tinh todn cdc chuyén dong do, sir dung
phuwong phap ham Response va so liéu do trong mo hinh vt ly.

1. GIOI THIEU

Mot giai doan quan trong trong xay dung
cong trinh bién bang thung chim trong lyc la
kéo thung tir noi ché tao dén vi tri cong trinh.
Dé xac dinh duoc cong suit tau kéo, goc kéo
phéi hop glua cac tau voi nhau dé dua thung
vao vi tri, can tinh toan luc kéo, toc do di
chuyén hop 1y, trong diéu kién ving bién co
song, dong rat phtc tap. Noi dung trinh bay
duéi day, cung voi bai “Neo gilt va danh chim
caisson (thung chim) trong xay dung cong trinh
bién”(ciing s6 ctia tap chi) 12 mot phin quan
trong trong to chirc thi céng thung chim, ma
thuc tién & nudce ta chua thuc hién.

2. NOI DUNG

2.1. Chuyén djng thing chim khi kéo, day

Trong qua trinh keo, day thung chim, ¢ hai
dang chuyén dong xdy ra: chuyén dong thing
dung va chuyén dong ngang do séng va luc kéo,
luc day cta cac tau dat. Chuyén dong thang dung
nhdp nhé , chuyén dong ngang du dua, lic lu
theo truc ngang va nhip nhé theo truc doc, quay
theo truc dimg.Tat ca chuyén dong nay 1a do lyc
tong hop ciia song, dong, trong luc va ap luc day
n6i thung chim. Phuong trinh vi phan dao dong
thung chim do song tac dung theo hudéng chuyén
dong cua thung chim mét goc o 1a:

a, 6; ?+b d¢+c¢¢:M(t):M” cos(wt +¢,) (1)

Trong do:

M (t) - Moment gy chuyén dong do song.

- Hé s6 thuy dong khdi luong phan chim

bao gém ca phﬁn nude bi chiém chd, b¢ -hé sb

thily dong tat dan, ¢, - hé sb thuy tinh hdi phuc.
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¢ - Dac trung bién d9, dugc xac dinh:
Sfor+ey)
p=ge " )
VH
1—p

Trong do: iga, = -

_ 2 !
. \/{(1—/12)2 +V2,uz}
¢, - Goc dao dong tinh lyc,

2

)

$,= M,/c, v=1’9¢/,/a¢c¢j
A - HE s0 cong huong,
U=olo, o - Tan s song

/ c
0, = — _Tinsb séng ngau nhién, c6 thé tinh
a
¢

M ‘.
=z G . Bai voi thung chim c6 khoi hop

k¢¢
k,=(0.45- 0.55)B
- déc trung pha .
Phuong trinh vi phan chuyén dong quay tinh tién:
flf+b ‘; +ex=F(t) )
Trong do:
F(t) - Luc tac dung theo thoi gian.
a.b_,c. -Hingsb
Coi truong soéng trong ty nhién gdom nhiing
song don hinh sin c6 chu ky, pha va bién do
riéng. Truong séng duoc dic trung boi phd
nang luong: §, (a))[mzs]. Ph6 chuyén dong phu
thuoc phd ning luong va hang s6 kich tan.
R(w)[m/ m]



$(@) = R(@).8, (@)|m’s] 5)
Pé xac dinh bién do chuyén dong trong
pham vi cho phép, st dung phuong phap mitc
bao dam theo phan bd Rayleigh va thu thap s6
li¢u trong mo hinh vat 1y:
-4
P(g=¢,)=e" (6)
Trong do6: m, la phan dién tich nam dudi

dudng cong phan phdi S P
¢lc = ¢04135 = 2\/ m hoac P(¢= ¢tc) =13.5%

Dudi day 1a mot s6 két qua thi nghiém cia
Delft Hydraulics Laboratory vé hé sb sirc can
khi kéo thung mg véi do sau nude, luu toe va
goc « khac nhau, hinh 1,2,3,4
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Hinh 2. Hé 56 sirc can phu thudc luu téc

(phwong W)
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Hinh 3. Hé s6 sirc can phu thudc do sau.

(phuwong W)
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Hinh 4. Hé 56 sirc can phu thuge géc kéo (phieongL)

w L
S B S
~—pv'A ~—pv'A
2pv 2pv
Trong do:

C,, - Hé s strc can thung chim kéo nguoc.
C,-Hé s stc can khi thung chim kéo ngang
L - Luc kéo ngang thung chim (kN)
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W - Luc kéo doc thung chim (kN)

v - Luu toc dong (m/s)

A - Dién tich phan chim can nudc khi kéo (mz).

p - Khéi lugng riéng ciia nude (kg/m’)

Khi kéo, ghép ndi (hinh 5) va neo giit thing
chim (hinh 6), Iyc do gi6 va dong déu phai tinh
thanh 2 phan: lyc quan tinh va luc kéo:

F=F +F, (7
Trong do:

F:lyc quéan tinh, F, = CmpV% ®)
F>: luc kéo, F, =C,pAv’ )

2.2. Lwc tiac dung
1) Luc do gio va dong:

Hinh 5: Kéo, ghép thung chim

%2800 hp p 2800 hp

o179

5t
5t 75t

C— 458 '
§ © 550 hp
1500 hp 6 600 hp S 600 hp 6&

900 hp 900 hp

Hinh 6: Neo gii¥ thing chim cudi ciing
Trong (8) va (9):

Cn= % - Hé s6 quan tinh, 1a ty so giira
khéi luong thung chim a (kg) va khdi lugng
nude thung chim chiém chd m (kg).

P - Khéi luong riéng ctia nude khi tinh luc do
dong, ctia khong khi khi tinh luc do gié (kg/m3).

¥ - Thé tich nu6c b chiém chd (m?).

v- Thc d6 gié hodc luu tbe dong (m/s).

C,- Hé sb can luc , phu thugc do nhadm, hinh
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song hudng ngang, ¢,

dang thing va sé Reynolds.

A - Dién tich phan trén mit nude (do gid) va

phan dudi nuée (do dong) (m?).

avjdar=5.10" m/s* (do gio),
av/dr =0,3.10° m/s* (do dong)

2) Luc do song:
1 cosh[k(z + d)]

P=- — pgH Jox — 10
gz + 3 fols cosh(kd) cos( a)t)( )

Trong do:

z - Truc dung tinh tir myc nudc M.S.L trd 1€n.

H - Chiéu cao séng (m)

k- s6 song, k = 277[ (rad/m)

A - chiéu dai budc séng (m)

d- chidu sau day tinh tir z= - d (m)

x - truc ngang theo hudng truyén song.
Vi du: Tinh on dinh, chuyén dong, luc tac

dung 1&n thung chim (vi du tinh nhu cho mét tau
thity) c6 cac thong sb sau: m= 45.10° kg, kich
thudc L*b*d=150*30*15 m. (hinh 7)

e Tinh 6n dinh:

25 I
10 B

| 30
Hinh 7. Cdc théng sé tinh 6n dinh

e Chuyén dong thung chim

Gid st K, =15m thi o, =0468)s"'| va

T, =13.4s. Néu song c6 chu ky Ss thi

w=1257, u=-"=269. Truong hop chi co
w

e

g =2

A
e Tinh lyc: Cling vi du trén, véi Cg= 1.4 va
Cin=1.2, Cac luc tac dung dugc tinh nhu sau:

2
O="r (rad/s),

T- chu ky song (s).
Tich phan hitu han (10) tir z=D dén z=0, ta

6 lyc tac dung 1én thung chim do song:



lepgDz+lpg£fkcos(/cx—a)t) (11)
2 27k
Trong do:
fi=Isinh(kd) - sinh(kd — kD)] % osh(kd) (12)
D - Mén nuée (m)
A - Chiéu dai budc séng (m)

=™ —4510°m’, D= = 10m
P Lb

I= iL.b3= 337.5.10° m*
12

Néu ¢<15° thi canh tay don tinh lyc la:
GZ = (5+3.75tg*¢)sin ¢ s& duoc tinh cho dén
toi da ¢ =15°

Trong ving nuéc sau: A =1.56T° =39m,
chicu cao song H=2.5m ,
#, =0.40rad =23.1° Khi v 1a nho (bién do
giao dong song it), hé s6 f= 0.025 va ¢, =0.6".
Gia sf} trong tam G cao hon day thung 7.5m,
tdm noi B nam gitta mon nude D (cach day Sm)
thi BG=2.5 m va GM = 5m

3

ot 337.5.130 s

V. 45.10
Luyc do gio: Lyc do dong: Lyc do song:
p=12kgm’ dv /dt =0.3.10” m/s> D =10m
V = 5%150%30=22.5.10° m? v =2m/s H =2.5m
dv /dt =5.10m/s’ F; =16.10°N A =39m
v =40m/s Fy =4.2.10°N d =30m

A = 5*%150=750m>
Fi=162N, Fy; =10°N

2.3. On dinh néi trong qua trinh lai dit

Lai dat thung chim 1a cong viéc kho khin
trong xdy dung cong trinh bang thung chim.
Thong qua vi du sau ddy dé thdy anh hudng 6n
dinh dong trong qua trinh lai dat.

Vi du: Mot thung chim bang bé tong cot
thép véi kich thude: rong 9m, cao 12.5m, tuong
day 0.5m, khéi luong riéng bé tong 24 kN/m’.
Thung chim nay c6 cac dac trung: (tinh cho mot
m chiéu dai)

Tam trong Iyc G cao hon day (g ) 4.80 m
Trong lugng 396 kN
M6 men quén tinh(/ = éuﬁ) 60.75 m*
Thé tich phan chim (V) 39.6m’
Moén nudce (d;) 4.40 m
MB = L 1.53 m
V
Do cao (my) theo chiéu xudng 1.07m
Tam ndi B cao hon day ( by) 2.20m

Tu d6 MB + b, =(3.73m)<g, (4.80m) nén

F=491.10°+ 61.10° cos( kx- et )(N/m)

thung chim s& khong on dinh va sém lat.
Vi tri khong 8n dinh Vi tri 6n dinh

NGi can bang

Hinh 9. Gia trong tiang én dinh thing chim

Hinh 8. chi ra vi tri 14t nghiéng. Tam ndi B
ctia phan chim bi chuyén sang trai tam trong luc
G va trong chdc lat s& nghiéng. Dé giam bot do
nghiéng, nguoi ta gia trong cat hodc nudc vao
thung (hinh 9). Ciing thung chim trén, néu bom
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thém 2m nudc thi cac dic trung clia nd s€ thay Mt s6 tri s6 lwe kéo tham khio

d6i nhu sau: v Luc kéo F (tan)
(m/s) Kéo ngang dong chay | Kéo ngugc dong chay
5 10 46-9.2 2.3-46

Trong lugng (G) =536 kN, tang thém 160kN 15 10.3-26 52-10.3

Tam trong luc (gy)= 3.85 m, thap xuong 0.85 m 20 184 -36.7 9.2-183

Mb men quén tinh (I)= 60.75 m*, khéng doi 3. KET LUAN:

Thé tich nu6c chiém chd(V)= 55.6 m’, ting Tinh toan chuyén dong thung chim trong qua
thém 16 m’ trinh kéo, day dén vi tri xay dung doi hoi phai

Moén nude (d; ) =6.18 m, tdng 1.78 m nghién ciru day du cac yeu to song, dong va

Tam ndi (by )=3.09 m ,cao Ién 0.89 m phuong tién lai dat. Phuong phap tinh toan trén

MB =1.09 m , gidm 0.44 m va két qua thi nghiém cho ta chon dugc loai tau

Do cao khuynh tim (mp)=0.33 m, ting 1.40m  k€o phu hop.
MB+by, = 0.33 m >g;, va n6 s& on dinh trd lai
Pé giam hién tuong chong chanh, nguoi ta

bd tri thém tuong ngin phia trong thing
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Abstract:
TOWING OF THE CAISSONS TO THE CLOSURE GAP IN TIDAL REGIONS

The vertical and horizontal motions can be caused by waves and the forward speed of a caisson.
Current induced motions are inverse speed induced motions. The speed induced motions are squat-
a uniform sinking due to a drop in the level of the surrounding water as a result of the return flow.
The wave induced motion are heavy- a uniform vertical motion; pitch- a rotation about the
transverse axis, and roll- a rotation about the longitudinal axis.

The horizontal motions are sway-a motion along the transverse axis, and yaw- a rotation about
vertical axis.

The computation of the motion can be done by using a response function method and by model
tests
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