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Tinh toan ddy budng u khd theo mé hinh dam neo

vao nén dan hoi

8 TS. NGUYEN THANH SON - Truong Dai hoc Hang hdi Viét Nom

TOM TAT: U kh 13 mét trong nhang céng trinh
thdy ¢dng quan trong va phd bién trong céc nha
may déng tau Cac tai trong tac déng va qua trinh
tinh 104n y kha (a rdt phuc tap Viéc tinh toan, thiét
ké y khd bao gbém tinh todn cac bd phsn gdém
tueng, mé, day buédng, dau, nén cus chung va cac
céng trinh phy tro, hé théng thiét by di kém Trong
dé, vigc tinh toan day budng u khd la rat khé khan
do két cdu cong trinh phic fap, cac loai tai trong
tac dong lén day u da dang, c6 tinh bién ddng cao,
dic biét 131 frong nguy hiém 13 131 frong @3y ndiva
hién nay con tén tar nhidu phuong phap tinh todn
khac nhau. Trong bai bao, tac gid trinh bay phuong
phap tinh todn day budng y khoé theo mé hinh dam
neo vao nén dan hé

TU KHOA: U khd, nha may déng tau, ddy budng,
131 trong ddy ndi, neo, nén dan hd

ABSTRACT: Dry dock 1s the one of most impartant
marnine construction n shipyards The analysts of
impaching loads and the design of dry dock are very
complex and difficult. The analysis and design of
the dry dock components include walls, abutments,
bottoms, head. base, auxihary structures and
equipments. In which, the calculation of the dry
dock bottom s very complicated and difficult due
to the impachng load including the dangerous
floahng load This paper presents the method of
calculating the dry dock bottom in the model of the
beam anchored fo the elastic foundafion

KEYWORDS: Dry dock, shipyard, dry dock bottom,
floating load, anchor, elastic ground.

1. DAT VAN DE

U khé 1a mét cong trinh thuy cong chiu tai trong
phuc tap. Cac két cau xdy dung cac bo phan cla u can
phéi c6 46 bén can thiét khi tiép nhan tai trong ding va
ngang do téu, thiét bi nang chuyén, dat va nudc. Viéc tinh
toan cac bo phan cua u khé bao gém viéc xac dinh cac
kich thudc hop ly sao cho bao dam diéu kién khai thac
binh thudng, tin cdy trong nhimg diéu kién ty nhién xac
dinh va véi nhimg tai trong khai thac cu thé. Cac bd phan
ctia y kho can phai tinh toan I3 tudng, ma, ddy budng va
d3u, nén cla chung, két cdu tram bom, dudng can tryc,

duang hdm cong nghiép, két cau ke by, hé théng cap
thoat nude va thiét bi tieu nudc... Trong @6, két cdu nén
can phai duoc tinh toan theo hai trang théi giéi han.

Cac tai trong tac dong lén day budng u bao gém: Tai
trong ding do trong lugng ban than tudng va dat tac dung
lén lung tudng, md-men do c4c luc ndy gay ra ldy ddi véi
giao &iém gila bién tuéng mat cua tudng véi mat trung
hoa cua ban dy; lyc ngang gay nén ban day va bang tong
tat ca cac luc ngang tac dung Ién bubng u; trong luong
nUAC trong buéng y; trong lugng ban than day; p luc ddy
ndi; phan Iyc clia dat nén. Trong d9, ap luc ddy ndi ¢6 thé
xem |3 11 trong nguy hiém nhét déi véi buéng u.

U khé c6 thé ddm bao duoc dd 6n dinh vdi cac phuong
phap phé bién nhukét csu dang budng u trong luc, buéng
U neo vao 83t véi coc bé tong c6t thép sudt trude va budng
U neo vao dét véi cac thiét bi neo (hé théng neo mém).
Trong 86, thiét bj neo 13 mdt trong nhing phuong uén co
hiéu qua trong viéc gidm trong Iuong két cdu xady ding,
gidm gia thanh va rdt ngdn thdi gian thi cong. Pham vi ép
dung thiét bi neo ngay cang dudc md rong vdi cac y khé
hién dang duoc xay dung hién nay. Vi vay, nhu cdu xay
dung mot mé hinh tinh toan day budng u néi riéng va cac
b phan buéng y néi chung la rat can thiét.

2. TINH TOAN GAN BUNG DAY U BUOC NEO VAO
NEN DAN HOI

C3t tam day thanh cdc ddi ngang c6 chiéu rong b,
béng budc cta cac neo trong cac hang doc (Hinh 2.1). Gia
S0, tat ¢ cac dai @éu ndm trong nhiing diéu kién hoan todn
tuong ty va tuong tac véi nhau chi qua nén dat, con tat ca
cac neo clia mét hang doc thé hién tac dong lén nén va
G4y dudi dang tap hop cac 11 trong bing nhau vé tri s6 v
cach déu nhau. Ching ta s& tinh toan mot dai khi xét téi
anh hudng lén nd cba cac dai con lai va cla cdc neo thudc
nd. Ta & gan cho tat ¢ cac dai s6 hiéu: A = 0 da duoc tinh
toan, con cac dai con lai theo thir tu, nhu 83 trinh bay trén
hinh: A =1, 2, .., Ap, trong dé Ap 1a s6 dai theo moi phia so
v&i dai da dugc tinh toan, ¢6 thé dnh hudng thuc sy tdi né.

Hinh2.1:
Y&m dam duorc neo
vdo nén dan hai
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Nhu vay, dai duac xét 1a dai ¢ o cing thay qéi
(Hinh 2.2a), ta 1én nén dan héi va cac géi dan héi mem
(cac neo), tuong tac vdi nén va véi nhau. Thay su tiép xic
lién tuc cia dai vét nén bing n + 2 géi gid dinh ¢ busc
13 ¢ (Hinh 2.2b). Viéc r&i rac hoa dién tiép xuc & day dac
biét ¢o y nghia, vi di ngay ti ddu da c6 t gi tap trung
(cac neo).

chuyén vi ddng cia nat lién két vai dai cla day neo gva
d6 lin cGa ban than day neo do.

Khéi [7\] 12 ma trgn vudng c3p t.Phan tu G, chand Iy
chuyén vi téng quat trén huéng cda luc N, dUdl tdc dung
cta N, = 1. Chuyén vi nay 13 tdng hop chuyen vi hudng
lén cua nut lién két day neo vao dai g va do kin cba neo
g do tai trong dugc tao ra trén bé mat nén va bén trong
nén bdi cac luc N, = 1 gay ra. Khi g = h chuyén vi a ,bao
gbém d6 dan dai cba day neo duéi tac dyng cla Iuc don
vi gay ra.

Phén tu b clia khéi cva céc s6 hang ty do [b] I3
chuyén vitdng quat trén hudng cla luc N, dudi tac dung
clia cac ngoai lyc gay ra. Chuyén vi nay chi lién quan téi
céc bién dang dan hdi cia nén, vi cac ngoai tai ntit khong
géy ra udn cac doan cua dai va duqc truyén theo cac
thanh "tiép xtc” |én bé mat cha nén. Cac thanh phanb
do tac dung cda nhiét 6 gay ra bing khong.

Hinh 2.2: Déi c6 dj cumg thay doi, duot neo vao nén dén héi (3);
5o dé tinh todn cba di (b); so d6 tvong duong (c);
céc phdn It géi do cac 5n lut don vi (d, ef; so dG tinh todn
dom gidn (f) va sur phan b& tvong tmg cla cc phan Iye goi
do cdc lur Lrong neo gay 12 (g)

Ching ta ti€p nhan hé co ban phu hgp véi phuong
phap lyc (Hinh 2.2¢). Cac luc chua biét gém cac mo-men
ubn trén n thanh “tiép xic”va cac phan lyc & t thanh “neo”
la m&i quan tam trudc hét trong s6 tat ca cac két qua tinh
toan. Trong trudng hop neo ¢é céng trudc cac an luc N,
can phai hiéu I3 do chénh léch cla cic néi Iuc cang cla
céc day neo so v gid tri cang trudc T

Biéu dién hé phuong trinh chinh téc dusi dang ma
tran [7]

[ (1
Trong dé D3u ™ ¢6 nghia 1 todn tit chuyén tri cla
ma tran.

Khéi [4] co kich thuéc » x 1 va phén i a, ca né 13
goc m_ér cua khdp thu i dudi tac dung cia ¥, = 1 gay ra.
Chuyén vi nay chi lién quan téi cac bién dang dan héi cia
nén duéi tic dung cac cac noi lyc phan bé trén mat nén
vabéntrongnenN, =1gdyra.

Phan tira_ cba khéi (4] 13 chuyén vi tong quat trén
huéng lyc N duén tic dung cia M, = | gdy ra; no chilién
quan tdi bién dang dan hai cba nén va 13 tdng hgp cua
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Hinh 2.3: Dé lun cua nén d3n héi dudi tde dung cba cdc 3l trong
djit trén bé mat (a) vi gudi 04 séu g3n neo (b)

Cac biu thuc @8 Ian clia trung tam doan tiép xic
th i ctia dai dang xét véi nén va diém ndm & 86 sau thip
han trung tadm nay, tuong Ung dudi dang sau:

S, =sE, Pva[ —sFP @

Khi 2 5 chung ta'se c6 truong hgp bién dang
phéng cda I8p dan héi, do dé @6i vdi ham F,=F=
|i-j1) da biét va biéu thic gidi tich va ca gia tri $8.

D0 lun cla trung tam cua doan thu i theo dién tiép
xUc cla dai tinh todn v&i nén va @6 lun cda neo thdi,
thudc vé dai nay, do tai trong truyén lén nén bdi mbt neo
don ¢4 s6 hiéu (1) clia hang doc thi j, tuong Ung dudi
dang sau:

Z(/“ = \F‘w‘:»Nl va 7/4 = sF:j‘f':\’,

T, =xF Nva f, = sk, 3)
Trong dé:

F - F"«zi#“ Fo=FOL

Hé s6 khong thi nguyén s & (at ¢a cac cong thiccdn
phai cing la mét. Khi xay dyng hé phuong trinh chinh
tic, tat ¢ cdc phan W cUa no déu Auac nhan véi s,

Theo cac gia tri tim duokc tif viéc gidi hé phuang trinh
cla cac mo-men udn & gdi M, ... M, sé xay dung dugc
biéu 6 mo-men trong dai. Cac ndr luc trong cac thanh
“"tiép xtc” dugc tim theo cang thuc sau:

Uk A=y

|
R,-l"+;(.‘/‘.71-\/.¢Mh.)fVi[u W i) (4)
Cac lyc gdy kéo trong cac ddy neo |a;
S, =T,-N, 5

Trong dé T Néi iuc cang trugce.
Luc T, duoc xem xét nhu cac néi lyc da bist trong
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céc thanh "neo” (N, = - T,) khi khong tén tai cic tic ddng
ngoai. Cac ndi luc tuang ung vai vi tri ndy trong dai dugc
tim tr viéc gidi hé sau:

[llm}=[ 1) ®

Trong dé:

W=l - - Te T, T

Con cac matrdn (Al [A] va [m] cing nhu trong hé (1).

3. Vi DY TINH TOAN DAY U DUGC NEO TRUGC
BANG CAC NEO VAO NEN DAN HOI
Xét mot ddy bé tong cot thép cia budng y (Hinh 3.1),
dugc gilf chdng ddy ndi nhé neo Ung suat trudc. Day ty
1én 16p dat day 12m c6 cac dac trung £,= 400 KG/cm? v
=0.3. Dudi I6p g4t nay la 16p dat c6 théng s6 co ly tét
han (E,= 5000 kG/cm? va u, = 0.2). Day neo (cap) 1a bo soi,
o Miét dién chung 13 F, = 9cm?, bang thép cuding dod cao
(E,= 1.8.10° kG/cm?). Chiéu dai cba day tis dau cang dén
khéi neo /,= 16.2m. Khi d6 dan dai cla day cap truot ty
do bén trong 6ng bao vé - than bé tong <6 duéng kinh
0.5m. N6i luc cang trudc clia tat 3 cac day neo I3 nhu
nhau va béng 100 T. Budc clia cac neo trén hudng doc
budng u bing 3m. Day u dugc tinh vdi tai trong P = 150
T/m dai do trong lugng clia tiu dugc dit trong budng u
gay ra va tinh van luc cang trudc cia cdc day neo.

o
I n.o A 2 ﬂ

b
M My My rg y Ay
\nl\d\ltlﬁ\JAIL\“J_\ullnd\l\lil}I
10] S N N M S S W B AP Y 17 110}
L6
P ! I// lu, l7,']'_'1,4/,, 1;/

J,/ l’/x ls l lu s
Hinh 3.1: Mat c3t ngang day u, duwr neo trudt béi cic neo vio
nén dan hoi (a) v so dé day twong duong (b)

Chung ta tinh toan dai ¢6 chiéu rong b = 3m, dugc
c3tra tir @dy & phan trung gian theo chiéu doc budng u.
Do tinh d6i xdng cba hé tuong duong, hé phuong
trinh cla phuong phap luc ¢é thé dugce thiét lap déi vén
12 8n la 8 mé-men uon (M, .., M,) trong dai trén cac
thanh “tiép xdc”va 4 luc (N, N,. N, N) trong céc thanh
“neo”. Do dé cung cua dai khong ddi nén:
4v kh j‘ =
JEW Y kin |i—j‘: I,
0 khi Jz—j[ 22

i

[

Hé 56 khong th nguyén cira 6 mém tuang 46i clia
doan tinh nhu sau:

=i 1-03

b 74000,

=0,2411 107 m/T;
l~l-i( ¥ \ 10°2°12 [

SO L th[BY‘{:o.asse.
o) | To2ame210 315 | 2/

Viéc giai hé phuong trinh tuong Umg vdi trudng hop
tinh toan day y chiu tai trong do trong lugng clia tau,
duoc cho duéi day:

Hé phuong trinh dudi dang s6’

1768 93016 03143 02753 00650 DM holNe O 51 -D.6015 0,586 5,07
0973 9,5627 0R162 02776 00681 00129 O 10% 11,9138 02851 -0.1261

0,158 07012 64256 DX317
01034 03114 2,006 21573
02006 08317 $3027

s

M, 891

M, 1442

M 255.6

M, 613.7

* \4,7 1704
Y, 2942

0.2

“7144

TT2a97

Két qua giai hé phuong trinh tim duac:
M, =-36,879; M,=-70,558; M;=-89.865;
M, =-68813; M, =-4543; M, =148,79;
M, =387,6d; M, =775,53; N, =775,53;

Trén Hinh 3.2a biéu d6 mé-men udn do tai trong nay
gay ra dugc chi ra boi dudng nét lién. Tung 86 cuia biéu 86
duoc tinh cho mot mét dai day, trong dé cing chi ra cic
phén Iuc cba cic day neo dat vao day, nghia la cac luc N, ma
luc cang truéce cua day neo dudi tac dung cua khéi lugng
tdu lén ddy lam gidm bét ching. Téng cong céc phan luc
cla day neo cia mét hang neo ngang chiém vao khodng
80.7 T, hodc gdn 18% tai trong do khéi luong tdu phéan bd
18n dai day 6 chiéu rong b = 3m ma cic neo nay neo gitl,

Trong truong hop bo qua su lam viéc cda neo trong
tinh toan, biéu d6 mé-men udn trong ddy u c6 dang duoc
chi ra trén Hinh 3.2a b&ng dudng nét gach dut.

I\
a3\ v .
N Hinh 3.2: C4c biéu
\\ Troe s xmg dé mé-men uén
\\‘, | trong day u do trong
W long tau gdy ra (a)
\ \uu va Iyt cang trude
Vssipre o

cda day neo (b}
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Trén Hinh 3.2b duong nét lién chi ra biéu 6 ma-men
udn trong ddy do luc ¢dng trudc cla céc day neo gay ra.
Dudng nét gach chi ra biéu @& mé-men uén, tuong Ung
véi truding hop bd qua ndi luc Ti trong tinh todn, dat
trong nén, nghia la biéu dé ndy tuong Ung vdi trudng
hop day khong cé neo, dugc tinh toan véi tal trong tap
trung P =P,

4. KET LUAN

Nhu vay, r6 rang |a su lam viéc cua cac neo lam gidm
trang thai ing suat - bién dang clia day u. Cling vdi viéc
tang 46 clng cda cac day neo, ty 1é tham gia cla cac neo
vao tiép nhan tac dung ngoai tai tdc dung 1én day sé cang
16n. Tuy nhién, nén luu y réng gidi han thay dé1 ndi luc do
neo truyén lén nén cang nhé, muc bao dam 6n dinh cia
né & trong dat cang 1dn.

Qua nhing phan tich va vi du tinh toén & trén, bai
béo da trinh bay phuong phap tinh toan ddy buon u kho
theo mo hinh dém neo va nén dan héi, 1a phuong phap
hién dai va hién dang duac ap dung phd bién ddi vdi cac
u kha trén thé gidi hién nay. Day cang la sy tham khao
hit fch cho cac ky su, gido vién va sinh vién cGa nganh
xay dyng cong trinh thiy.
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