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Tém tit: Si dung thung chim trong luc (caisson) trong xdy dung cong trinh bién rdt c6 hiéu
qua, trong do ché tao thing chim & vi tri thudn loi roi kéo t6i vi tri can danh chim, neo giit ding vi
tri la khé khan nhat, béi thing chim luén bi dao déng do séng, dong, ap luc ddy néi thing: nhé lén,
chim xuéng, lic e, chong chanh va quay. Mt khdc, thing khi chim con bi anh huong béi trong

leong, tinh dan héi cua ddy neo.

Can tinh todn chon ddy cdp, xich, mé neo chinh xdc d@é dam bdo an toan trong qud trinh neo giit
va danh chim. Tuy nhién, phai sir dung nhiing gia thiét don gian hon hién twong dao dong thing
chim trong trong moi truong séng va dong dé c6 nhitng cong thire tinh cho thiee hanh.

Néi dung nghién ciru xung quanh van dé trén dwoc trinh bay trong bai bdo ndy nham gidi thiéu
cung ban doc, cdc nha nghién civu va thi céng thung chim trong xdy dung cong trinh bién.

1. Giéi thi¢u:

Thing chim 14 loai thung khdi hop bang bé
tong cot thép, duge st dung dé xay dung dé
chén song, cang bién, ngin dong trong xay dung
cong trinh ¢ ving tridu nhu dap, cong ngin
min; va gan ddy ¢ nudc ta nghién ciu dang
thung chim c6 tén goi 1a xa lan bé tong di dong
thay cho céng ngan man giit ngot xay dung tai
chd theo kiéu truyén théng.

Tl nam 2004 dén nam 2007 & tinh Bac Liéu
va Ca Mau da xay dyng 10 céng ngin man, giir
ngot bang céng nghé xa lan bé tong di dong, ap
dung & nhitng kénh, lach triéu c6 chiéu rong tir
25 -30m, do sau tur 3 - 4m.

Pé tai cap BO thuong xuyén (2007) [2]
“Nghién ctru séong dao dong tuc thoi dén 6n
dinh ciia xa lan bé tong khi danh chim’” di tong
két: ¢ khi danh chim xa lan, hién tuwong xcfy ra
lic bom nwdce tir tir vao xa lan @é danh chim, xa
lan dang & trang thdi néi, bat than gt nghiéng
vé mot bén, goc nghiéng c6 khi dén 60 do, lam
nwoc tran tir miéng vao bung xa lan. Goc dudi
ciia xa lan cam sdu vao nén cé khi hang mét.
Hién twong ndy gdy nhiéu khé khan cho cong
tac thi céng, mat khdc né gay ra sw dao dong vé
ung sudt ¢ nén dat yéu dwéi day cong trinh

ciing nhu trong ban thdn xa lan...”’

Trong thuc té, & nhitng vi tri danh chim,
thung chim chiu tic dung cua song, dong nén rat
kho dit no vao ding vi tri va bang phang. Vé ly
thuyét tinh toan neo giit, 6n dinh trong qué trinh
danh chim 1a kho, vé cong nghé danh chim doi
hoi t6 chirc chu dao, phdi hop chit ché cac don
vi thi cong.

2. Neo giir thung chim.

Pé han ché thung chim it bi nhd 1én, chim
xuéng, du dua va chéch huéng ¢ vi tri danh
chim can phai neo giit bang hé thong day cap va
mo neo, vi thé chuyén dong thung chim & thoi
diém nay 1a kho xac dinh boi day cap co tinh co
gidn dan hoi do lyc cua song, dong va ap luc
day nbi thung chim. Phuong trinh co ban
chuyén dong thung chim khi dugc neo gitr:

d*x dx

+b, —+(c,+d x=F@)+F 1
a,—z+b—+le+d )=FO)+F, (1)
Trong do:

F(t) - Luc tac dung 1é€n day cap theo thoi gian

F, - Luc keo day cap

d_ - Hé s6 dan hoi ctia day cap, 1a ty s6 giita
luc kéo va suc kéo dut cua day cap.

a. b, ,c -hangso
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So dd luc tac dung Ién diy cap va mé neo
nhu hinh 1.

Hinh 1. So d6 lyc ddy cdp va mé neo

VB:UWIJ[(WJZ H, ] )
2 2 (> -d})

V,=V,—lw
H arctgh( dw ] (3)
w V,+V,

Trong (2) va (3):

V, - Luc ding neo gilt cia mo neo.

R:2

V- Luc dimg dau day neo véi thung chim.

R - Khoang cach AB ¢6 thay d6i do co gidn cap

I - Chiéu dai day cap

w - Trong lugng day cap trén mot don vi
chiéu dai

d; - Khoang cach dung AB
Hp= H, - Luc ngang ¢ diém B

Pé xac dinh sirc gitr mo neo va khoang cach
day neo nguoi ta xdy dung quan hé khéng tuyén
tinh Hp - R , goi la duong dac trung xich. Khi Hp
va R tang thi dH,/dR tang, dao dong day céap
cang ting 1én.Tinh toan dao dong nay 1a rat phirc
tap, trong thyc té can don gian hoa véi gia thiét:

- B6 qua su quay, nhap nho theo truc dung
cua thung chim

- Dao dong muc nude theo phuong dung doc
sat bén ngoai thung chim:

Z = ! H cos(k,x — ¢) 4)

w

Trong do: k, = 1_” A

Hinh 2. Song sat thung chim
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A- Chiéq dai song tu nhién xa thung

A, - Chiéu dai song sat thung chim

¢ - Goc 1éch khuynh tam thung chim so voi
phuong ding.

x- Truc hoanh ¢6 gdc & diém giira thung chim

H- Chiéu cao song, ¢ hai phia thung chim c6
trj s6 khac nhau: phia hudng séng t6i co tri s6
H, phia bén kia thing c6 tri s6 H' . Nhu vy
tuong tng ¢=0 va ¢' #0 nén A, =4, :¢'

=kbsina
a - Goc thanh bén thing va hudng truyén séng
Luc téng hop theo phuong ngang 1a:
%HZ cos’ (k,x) + HD cos k,x
F(0) = pe{ = (H')* cos? (kx = ) ©

— H'Dcos(k,x—¢")

Khi H1=0, luc téng hop trén toan bo chiéu
dai cap (xich) duogc tinh la:
.1
sin(l,L)) Sml(gle) (6)
L Sl

1 1 _,
F,=—pgli—H (1+
R 2Pg ] (

Khi o - 90° thi £, > 0 va

1 1 H
Fy =— pgLHD(1+—— 7
k=3 +77) )

Tuy nhién, khi & =90° thi Z! = —%H doc

2 bén thanh thung thi lyc 16n nhat kéo day cap
s€ la: F, = pgHDL . Lic ndy moment gay chéch
hudng s¢€ la:

2

M. = .f xF(x)dx

(®)
2
= Lpg Ly in(2g") + 4, sin(4"))
877k,
Trong do:
_l sin(k,L)
' 4 kL-cos(kL)’
1
, 4D smEkIL
2 = H 1

—k L— coslle
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Moment 16n nhat khi:

Sau day 1a vi du tinh neo giit cho tau thiy dé

M, 0 tham khao khi tinh twong tu cho thung chim:
d¢ Bibt: o = 45°, H=H'=2.5m;
¢, = arccos(—f * M), "l/}ir?hégm » D=10m; L=150m
vGi ﬂ:lﬁ A=55.15m; k,=0.114; ¢ '=3.42
8 4,
x:lL
5 2 2 1 1 ¢
F.=12.10° g[cos (kx) — cos? (k,x — )|+ 10[cos(k, x) - cos(hx ="} Vie Fy = [F(x)dx
x=—%L
él I+ sin(k,L) I sin(k,L —2¢') —sin(k,L — ¢") N
82 k, 2k,
o F=12310% [ i kL) —sin(— Lk L&'
Nén: 0 2sin(k,L) _ sm(2 i ¢) —sin( 5 $)
ky ky

—12.3.10°{47.681-47.675+51.59 — 26.04} = 12.3.10°.25.55(N) = 314kN
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Hinh 3.
Puong dac trung xich’

Moment gy chéch hudéng M, = 9.3610° Nm.

Khi H'=0;

Fr=12.3.10° {47.68+51.59}=1.22.10°kN

Khi 71 - Ly va a=90" ; Fr=36.8.10°kN
2

Pé tién tinh toan, nguoi ta xay dung biéu dd
duong dac trung ‘xich’ Hg-R. Vi du & hinh 3,
v6i: chiéu dai day cap neo | = 120m, cé trong
lugng Im dai w = 1.1617 KN/m, d§ sau neo
khac nhau: d; =26.7, 23.9, 14.8 m.

Chon day cép, day xich, loai mé neo co thé
tham khao & hinh 3, 4, 5.

Hinh 4.
Cac loai mo neo

Hinh 5.
Chon dwong kinh ddy cap

3.T6 chirc d4nh chim

Lac myc nudc triéu cao, kéo thung chim vao
vi tri da dinh, roi dung cac tau kéo c6 mod neo
giit cho thung chim 6n dinh va tién hanh danh
chim. Thoi diém danh chim chon luc nuée dimg
(v = 0) khi triéu cao rut xudng hodc triéu bét
dau 1én, chon luu tdc dong nho hon 0.5 m/s.

4.Tinh toan lwc thung chim va cham véi
day nén

Khi danh chim, thung chim s& chuyén dong
theo hudng xudng ddy nén va theo chiéu dong
chay do tac dung cta dong va song. Néu chi xét

117



chuyén dong theo chiéu thing ding (thuc té
thung dugc neo giit khong cho troi theo chiéu
dong chay) thi luc va cham véi nén dugce tinh
theo so d0 va cham thing xuyén tam. Khi thing
chim dich chuyén, dong ning:

2
my
E, = > 9
Trong do:

m - Khéi luong thung chim (kg)

v - Téc d6 dich chuyén thung chim tai thoi
diém khi va cham nén (m/s).

Khi va cham, dong ning bién thanh ning
luong dan hoi E.. Néu coi thung gan 16 xo ¢ dau
hodc coi nén 13 10 xo c6 d6 cung C thi:

C=F/x

Trong do :

F - Luc va cham (kN)

x - Khoang dich chuyén nhé tir lic cham nén
dén khi két thuc va cham (m)

(10)

TAI LIEU THAM KHAO

Ning luong trong khi dich chuyén 1a:

E.=[Coxar= %c.x2 (11)
0

Bo qua thé ning cia thung chim trong truong
trong luc thi E, =E. . Tu (9), (10), (11) tim
duoc lyc tac dung thung chim 1én nén:

F =/mCv (12)

Do cimg C cia dit nén (N/cm) co thé xéac
dinh: C=AS. Trong do6: A la d0 cing riéng
cta dat, A= 30 N/em’. S 1a dién tich day thing
tiép xtic voi nén (cmz).

Vi du: Mot thing chim c6 chiéu rong B=
9m, chiéu dai L= 30m, khdi luong (ca gia trong)
1188000kg , 0 sau myuc nudc danh chim la 3m,
tdc d6 chim 1a 0.5 m/s. Luc tac dung 1én nén
tinh theo (11) 1a: 49050 kN. Ap lyc dong don vi
thung chim 1én day nén : 18.17N/ecm” . Ap luc
tinh 1én nén 13 4.4 N/cm®.
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Abstract:

ACHORING AND SINKING THE CAISSONS IN THE CONSTRUCTION
OF COASTAL ENGINEERING

The caissons has to be built in a construction dock that is in the site satisfying the advantageous
conditions and then sailing to the gap.The disadvantages of caisson placement procedure are
anchorage and sinking. The problem of a moored caisson is more complicated than the problem of
unrestrained caisson motion. There ara three additional periods (surge, sway and yaw) and the
restoring force (elasticity and cable weight) is nonlinear. Because of the complexity of the
calculation some simple cases only will be discussed in this paper.
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