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Tém tat
Phuong phép tinh Ian phé bién hién nay la tinh 1Gn céng dén timg I6p, chi xac dinh duoc
do lan dung tdm va khong ké dén céc cong trinh xung quanh. Bai bao trinh bay tinh Itn
ba chiéu bang phuong phap Phén tir hiku han véi phan ti tir dién, cho phép tinh toén lun
|éch tam va c6 ké dén téac dong cua céng trinh xung quanh.

Abstract
The present method of calculating the subsidence of structure is layer's subsidence
accumulating method. This method can only determine the center subsidence without the
effect of nearby structures. This article presents the method of 3D subsidence calculating
using finite element method with tetrahedral elements to provide the ability of eccentric
subsidence calculating under the impact of nearby structure’s behavior.

1. Pat van dé

Tinh lGn céc cdng trinh xay dwng la viéc 1am can thiét, tuy nhién cac phwong phap tinh hién
nay la phwong phap tinh lin céng don tirng 16'p, chi cho phép xac dinh dwoc do Iun dang tam, véi
bai toan ba chiéu chi ap dung dwoc véi cac trwéng hop cong trinh don gian, khéng ké dén sy anh
hwéng clia cac cong trinh 1an can va tai trong ngang, hay ndi cach khac khong xac dinh dwoc lun
léch tam. Viéc tinh lun ba chiéu tong quéat c6 thé ap dung cac phan mém tinh toan két cu, tuy
nhién cac phan mém cé ban quyén thuwéng rat dat. Viéc ap dung phwong phap Phan thir hitu han
ching ta hoan toan c6 thé tw 1ap ra chwong trinh dé giai quyét bai toan nay.

2. Phwong phap Phan ti hivu han

Y twédng clia Phwong phap PTHH |a thay mét mién lién tuc bdng mot mién gém cac phan tr
htu han, cac phan t& nay dwoc lién két véi nhau tai cac nat. Do cac kich thwéc clia phan tir 1a bé
nén ngudi ta co thé xap xi quy luat bién thién cta chuyén vi béng mot ham cho trwdce goi la ham
chuyén vi (thdng thwong la mét da thirc). Nho' hai phép xap xi nay ma phwong phap PTHH giai
quyét dwoc hau hét cac bai toan trong co hoc vat rén bién dang. Tuy thudc vao cac bai toan cu thé
ma loai phan t&r dwoc &p dung.

Trong tinh IGn nén dat dwoc coi 14 ban khéng gian vd han dan héi, do do khi &p dung
phwong phap PTHH ngwdi st dung cac phan tir khdi (3 chiéu). Cac phan t& 3 chiéu cé nhiéu loai
v&i dang hinh hoc khac nhau, nhwng théng dung nhéat 1a phan ti tiv dién va khéi hop.
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Hinh 1. Chuyén vi nat cta khéi tir dién.
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Xét phan ttr & dién bon nut trang thai hé toa do tng thé x,y,z v&i phan tr nay dé don gian
ta s& phan tich phan ttr theo cac toa do vudng goc tong the chir khdng can str dung cac toa do dia
phwong. Tai méi nat phan t&r cé ba bac ty do la cac chuyén vi clia nit theo cac phwong x,y va z
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Do d6 3 chuyén vi thanh phan u,v,w dugc xap xi hoa b&i da thirc tuyén tinh sau:
u(x,y,z)= o +o,x+o,y+o,z
V(X,y,2) = ag + agX+ o,y + a,z
W(X,Y,2) = ag + QX +ay, Y +ay,Z
a;j i=1..121a caché sbd
Ma trén dd cirng phén tlr t(r dién xac dinh theo cong thirc:
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x; 1z, X; Y,
CG=—X 1 zJ; di=[x. Y
x 1 gz XY
Véi chu y cac chisb i, j, k, | thay 1an lwot theo the tw 1, 2, 3, 4.
Véc to tai trong nut do lwc thé tich khéng ddi {g} = [gx g, gZ]Tva lwc mé&t phan bb déu

n}=|p, p, p, || trén mot mét bét ky co 3 dinh c6 sb thir ty 14 1,2,3 duoc xac dinh theo

cong thire:
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Nhw vay cé thé nhan xét rang trong trwdng hop lwc thé tich khéng déi thi quy dbi vé cac nat
I& nhw nhau. Con lwc mét cling dwoc quy déu vé 3 nut thudc mét co lyc tac dung. Con tai nit
khéng thudc mét nay thi khéng co luc tac dung. Néu cé nhiéu mét co lwc tac dung thi ta lam twong
tw, lwc tai cac nut sé dwoc cong don.

CAc trng suét tai mot diém bat ky trong phan tlr dwoc xéac dinh theo cong thirc:

[S]z [D][B] - Ma tran &ng suét, do [D], [B] la hdng sb nén [S] la hdng sb, nhuw vay
v&i phan to ti dién thi (rng suét trong phan ti 14 hang sb.

3. Vidu tinh toan

Dé minh hoa cho viéc rng dung phan t& ba chiéu, xét 3 méng nam trén 02 Iép dat c6 chi
tiéu co ly nhw bang sau:

Bang 1. Chi tiéu co ly ctia cac 1&p dat.

Z
v (T/m®) v E (T/m?) H (m)
Tén
Lép 1 1,8 0,2 200 2,6
Lép 2 1,86 0,25 1500 3,9
So d6 phan chia phan t&r nhw hinh vé:
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Hinh 2. So’ 46 phén chia phan ti trong vi du tinh todn.
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Ap lyc tac dung vao 03 méng dwoc quy vé phan bb dé trén cac phan ti:
Bang 2. Lwc phan b6 trén phan tlr dwéi méng.
Phan t6 345 348 363 366 381 384

g (kN/m2) 44595 44595 591,35 591,35 44595 44595

Két qua chuyén vi theo phwong z clia cac nut clia moéng dwoc néu trong bang sau:

Bang 3. Két qua chuyén vi theo phwong z cia mét s6 nut.

STT NGt Z (m) STT NGt Z (m)

1 75 3.381E-3 7 147 7.76E-3
2 76 7.895E-3 8 148 3.503E-3
3 78 5.475E-3 9 150 0.012
4 79 0.012 10 151 5.24E-3
5 81 3.694E-3 11 153 7.971E-3
6 82 7.678E-3 12 154 3.224E-3
4. Kétluan

Viéc &ng dung phwong phap PTHH cho phép tw tao dwoc chwong trinh may tinh dé giai
quyét cac bai toan ma phwong phép thi céng hién nay khéng lam dwoc néi chung va trong tinh
toan 1n ba chiéu néi riéng. Qua dé danh gia dwoc dd Iun cong trinh khi c6 tinh dén sy anh hwéng
clia cac cong trinh khéc, co ca tai trong ngang, hinh dang méng phirc tap. Doc gid cé thé siv dung
cac phan ti khac phirc tap hon dé dat d chinh xac cao hon.
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PHAN TICH CHUNG VE TINH TOAN THO'Il GIAN KHI
TiNH TOAN CAC CONG TRINH BEN CANG
GENERAL ANALYSIS OF TIME IN DESIGNING PORT FACILITIES

TS. PHAM VAN TRUNG
Khoa Céng trinh thuy, Trwwdéng DHHH
Tom tat
Phan tich ky thuat vé finh trang thurc té cla céc coéng trinh bén céng da chi ra réng, thoi
han phuc vu tiéu chudn cta céc céng trinh bén cang duoc xac dinh théng qua viéc danh
gia mirc d6 hao mon vét ly cta céng trinh. Vén dé tinh toén thoi gian khi tinh toén céac
cong trinh bén cang la rét quan trong vi qua do ta xac dinh dwoc mirc d6 hao mon cla
cong trinh, cidng nhw d6 bén con lai cta céng tinh bén céng.
Abstract
This article shows that the problem of determining the working life of offshore structures
mentioned in related present standards is not correct and presents the method of
determining the working life of sea-port structure under the impact of physical erosion and
invisible erosion.
1. N6i dung
Théi han phuc vu cla cong trinh bén cang da duwoc dwa ra 1an dau tién danh cho cac diéu
kién khi hau khac nhau theo tiéu chudn PO 31.35.04-71.

Tap chi Khoa hoc Céng nghé Hang hai Sé 27 — 8/2011 10




