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TOM TAT: Trong tinh todn két cdu ciu tiu bé coc cao bé tng cot thép, tdi trong ngang (tdi trong va neo
tau; tai treng Séng; dong ekdy} tde dong lén cdu tdu la rat lon. ng 101 50 trigng hop {nhdt la d6i vai bén cdng
ALEoe sau) no gan nhiu quyet dinh dén qm mo-va kich thudc cia nén coc, Bién phép gtam lie ngany thiong dupe
dap dxmg la st dung cdc loai dém cdp tau 16t hon, Tuy nhién, bién phzip nay chi gidi quyet duoe day nhat doi voi

duc va tau, nhung kinh phi dau tie lai tang lén  lon, B&; viél my xin fmzk bay 2 gidi phép lam gzam Lai-trong

'ngang tdc dung len cdu tdu:

Gidi phdp 1: xdc dinh chiéu dai pkan daan bén hop ly : :
- Gidi phdp 2: xdc dinh hiéu qud cia lién ket khop giita cdc pkan doan céu tdu

- ABSTRACT: In calculation of open-type wharf structures, horizontal forces (as moanng and beﬁkmg
" forces, wave and current forces..) are normally very large exeﬂmg on the structures. In some cases (particularly
for deep water port) the scale and size of piles Jfoundation is decided &y these forces. There is a way to reduce the
horizontal force is fo use bigger fender types. However, this saltﬂ’:an is eﬁ%ct&é for tfte bertlzmg force anly This
paper presents two solution to reduce the force as the follows: , ,
Solution 1: determining a reasonable length of the wha:f section.
Solution 2: making the wharf sections together by using o “interlocking deck” and defining its effeteness;

1. Bai toan xac dinh chiéu dai phan doan cau
hop ly

Theo cdc tiéu chuan thiét ké khic nhau, chiéu dai
mot phan doan bén cau tau dugc kién nghi cling rat
khéc nhau. Trong huéng dan thiét ké ciia Anh, nguoi ta
kién nghi chiéu dai phan doan bén c6 thé 1ay tir 80m
dén lOOm trong trudng hop dia chit tot, it bién déi, mot
s6 tiéu chudn kién nghi nén l1ay chiéu dai bén khong
qua 50m. 3 viet Nam, trong tiéu chudn thiét k& khong
de cap dén qui dinh chiéu dai mot phan doan bén. Viy,
chiéu dai mot phan doan bén ho’p 1y 12 bao nhiéu?

a. Phuong trinh tong quat xdc dinh phan luc ngang

Xét mot phan doan cau tau ¢6 n khung ngang vd m
khung doc. Tai trong tac dung ngang la H theo huéng
vuong goc voi tuyén mép bén. Phin luc ngang trén
dau coc nam trén khung ngang th i va khung doc thit
j dugc xdc dinh theo cong thirc:
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Trong do.
H;;: phan luc ngang clia coc ndm trén khung ngang
thir i va khung doc thit j (kN).
Ki;: do cimg ngang (hdng s6 dan hai ngang) cla
coc trén khung ngang tht i va khung doc thi j
(kN/m).
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Hinh 1. M3t bdng phén phéi Iuc ngang.

e: khoang c4ch tir diém dat luc H dén trong tam
cla cau theo phuong vudng géc véi luc tdic dung.

xi: khoang cdch tir coc ndm trén khung i dén trong
tam cua cau theo phuong vuong géc véi luc tac dung
(m).

Dé bai todn don gian, xét véi trudng hopdd cing
cua cdc khung ngang 13 nhu nhau, khi dé ta c6, tong
phan luc ngang trén khung ngang thd i 12 H; bang:

n Z K, Z K 2)
H,= Z H,,= ’/':”I' H + nj:rr: e.H
= Z K, Z K, ,.x;

i, j=1 i, j=
bat K; 1a d6 cimg cua khung ngang thit i, K 1a do
cling cla khung cau tau, khi d6 ta c6:

K, =Y K, | 3).
j=1 v
K=K, =ndK, =nkK, &
ij=I j=I
ZKux,:xi.ZKU:K,x,
j=1 Jj=1
: K, .x!=nK, ) x: ©6)
i, j=1 i=1
Thay (3), (4), (5) va (6) vao biéu thiic (2) ta duoc:
H = 12 He— 8% og-lyy % on
b n.Ki.ZxJZ. n.ZxJZ.
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Biéu thirc (7) la dang phuong trinh tdng qudt xdc
dinh phan lyc va trén cdc khung ngang trong truong
hop do ciing ctia cac khung cau tau 1a nhu nhau.
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Ta c6 thé nhan thay X I véi moi i,
(x,: khodng céch tir trong tdm cdu dén khung ngoai

cung). Khi dé:

H, =
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Ti biéu thic trén ta dé dang thay ring, néu chiéu
dai phan doan bén tang 1én, tic la s6 khung ngang
tang 1én = n tang lén. Dong thoi, khoang céch tir moi
khung ngang dén trong tam ciu déu tang 1én = Xxj
tang 1én, dan dén phan luc ngang trén mdi khung
ngang déu giam di. _

Nhan xét: Trong truong hgp do cling khung ngang
cha phan doan ciu tau nhu nhau thi:

Phan luc ngang trén cdc khung giam dén khi chiéu
dai phan doan bén tang dan.

Gia tri phan luc ngang trong moi khung ngang
khong phu thude vao do ciing cua khung,

b. Xdc dinh chiéu dai phdn doan cdu hop ly -

-Xdc dinh chiéu dai phdn doan cdu 16 thiéu

Chiéu dai phan doan cdu t5i thiéu (L,;,) dugc xdc
dinh tir diéu kién vé tdi trong ngang tGi han cho phép.
Xuat phdt tr cdc yéu cdu vé khai thac nhu chuyén vi
ngang 16n nhat cho phép, siic chiu tai cha coc, chiéu
rong mat cAu dam béo diéu kién khai théc, ta ¢ thé
xdc dinh dugce tai trong ngang t6i han H, cta khung
ngang ciu trén co sd bo tri nén coc so bo. Nhu vay,
chiéu dai t6i thiéu cha phan doan cdu dugc xdc dinh
sao cho phan luc ngang 16n nhat trén khung ngang
phai nhé hén tai trong ngang t6i han H,. Tic la:
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Dat a (m) 1a khoang cdch gilra cac khung ngang, x

¢6 thé xdc dinh qua a nhu sau;
Xj=(n-1).a/2-(G-1).a

Vay tuong Gng véi cap s6 n va a (s6 lugng khung
ngang trong moét phan doan va khodng céch giita cic
khung ngang) ta c6 thé xdc dinh dugc Lmin dé thoa
man biéu thirc (9).

-Xdc dinh chiéu dai phdn doan cdu 161 da Lmax

Phuong trinh (7) c6 dang dudng cong nghich bién
véi n va x; (tirc 1a a) va c¢6 cdc dudng tiém cén ngang
la truc hoanh va H,,,, = H khi n=1 (xem hinh 2).

Khi n— o thi H; — 0, nhung diéu nay khong thé
xay ra trén thuc té. Tuy nhién, c¢6 thé xdc dinh L, tir
diéu kién vé gidn nd nhiét cha ban mat cau. Theo y

i max

kién chuyén gia, chiéu dai dam bao yéu céu gidn nd
nhiét khoing L, = 70m-80m.
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CHIEU DAI PHAN DOAN BEN (M)

Hinh 2. Quan hé giifa phan luc va va chiéu dai phan

doa6ua khdo sit moét sé truong hop cho thdy, khi
chiéu dai bén tang dén mot gid tri nao d6 thi phan luc
va giam rit cham. Gia tri ndy bién déi trong khoang tir
60m dén 100m tuy thudc vao do cing cha khung cau
tau. Khi d6, quan hé giita phan luc ngang thong qua n
nhu sau: H,,; < (0,9+0,95) H, Trong d¢:

H,, H,,, 1a phan luc ngang 16n nhat twong tng vdi
chiéu dai phan doan ¢6 n va n+1 khung ngang. ‘

Nhu vdy chiéu dai phdn doan cdu hop 1y la chiéu
dai nam trong khodng (L, Lyud-

2. Giai phap giam phan luc ngang bing lién két
khq[p giita cic phan doan cau

rong di€u kién dia chat xau, c¢6 nhiéu bién dong
vé dia ting, dé han ch¢ anh hudng ldn khong déu gay
nit c4u, thi phan doan bén phai dugc thiét k& ngén lai
sao cho phl hop véi diéu kién dia chat. Khi d6 ¢6 thé
xay ra truong hop phan luc ngang H; > H,. Trong
trudng hop nay, giai phdp kinh t€ va hiéu qua nhat la
lién két cdc phan doan v6i nhau. Pé xdc dinh hiéu qua
cua viéc lién két khdp giita cic phan doan véi nhau, cé
thé sir dung phuong phap phan phéi luc ngang theo mo
hinh g6i dan héi nhu sau:

% Xdc dinh hé sé'dan héi cua cdu:

Cho tai trong H tdc dung 1én khung ngoai cling cta
phan doan cdu, ta xac dinh dugc chuyén vi 16n nhit
Ymaxs N€ s6 dan héi ngang cla phan doan ciu duge xac
dinh béng cong thifc:

K. = H_ (kN/m)
Y

¢ Xdc dinh phdn luc ngang trén cdc khung:

bat céc goi dan héi theo phuong luc tdc dung H
vao vi tri khung ngoai cuing cla cic phan doan. Khi dé
phan luc ngang tai cdc khung dugce xdc dinh nhu sau:

Dai véi hai phan doan ngoai clng:

max

. ., (10a)
H =—H|1+ el-K, .y,
n
IR
(10b)
Ho=Ltu|is e— 2l
n x? Y max




Déi véi cac phan doan bén trong:

Ii=l 1+ "x" e|-K,(n+y,) (la)
n sz.
Jj=1
H=Lr]1+ i _nry)n (11b)
n Z_xz Y max

j=1

" Trong d6: y, va y, ldn lugt 1a cic chuyén vi ngang

tai khung thit nhat va khung cudi ciing & cdc vi tri lién
két khdp giita cac phan doan.

Vi du tinh toan:

Xéc dinh phan lyc ngang 16n nhat trong cac khung
ngang trong trudng hop bén cdu tdu c¢é 3 phan doan,
mdi phan doan dai 40m, rong 30m, cic phan doan
dugc lién két khdp vé6i nhau. Nén coc 1a cac coc BTCT
dudng kinh 1m, budc coc theo 2 phuong la 5m, chiéu
dai tinh todn la 15m. Tai trong ngang 100 tdn tic dung
lan lugt 1én cac khung ngoai cung ciia 3 phan doan.
K&t qua tinh toan dugc thé hién trong biéu do sau:

Xéc dinh phén b va trén cic khung ngang
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Khamg s6
—— Khong ndi khop |
—— N6i khdp, céc phén doan ngaai!
| Noikhop phin don teng J
Khung |1 2 3 4 5 6 7 8 9 TC
TH1 27.0 |22.9 |18.9 |149 |11.0 |71 |31 |-0.8 |4.1 (100
TH2 19.9 |17.4 |15.0 [12.7 ]10.3 |80 |58 (3.5 |1.3 |93.9
TH3 69 |67 |65 |63 [6.2 (6.0 |59 |57 (53 (556

(TH1: khéng néi khép; TH2 & TH3: ndi khép
twong ng voi phan doan ngoai va phan doan trong).

-Trong trudng hgp ndi khép, phan lyc va 16n nhat
(khung 1) giam 26,5% d6i véi phan doan ngoai va
74% do6i v6i cac phan doan trong so véi trudng hop
néi khap.

-Téng luc ngang giam 6,9 t4n d&i v6i phan doan
ngoai va 44,4 tan doi véi phan doan trong ~

[1]. Tiéu chuan thiét k& cang bién 22TCN-207-92

[2]. Technical Standards and Commentaries For
Port and Harbour Facilities in Japan.
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TilH TOAN DAO PONG...

(Tiép theo trang 33)

X, = ¢, ™, i=12 ta thu duoc [A] o= [B], trong
do do ¢ = [A]lé ma tran dudng chéo- ma tran khdi

! luong- mo men qudn tinh, [B ] la ma trdn 2X2, ma tran

Ta c6 nghiém: T = [4] ™. [B], trong d6 1 1a ma

tran don vi, [A]"l la ma trn nghich dao cta [A]
Nghiém riéng A, , s€ 12 nghiém cua da thic trién khai:

P M +prA+p;=0 (12)

Trong ngon ngit MATLAB, ta cé thé viét: p=
poly(mv(A) B); r = roots(p);

3. Tinh dao dong cuong biic cua hé

3.1. Nguén gay dao dong

Nguén gay dao dong tir dong co c¢6 thé duogc biéu
dién dudi dang ma tran- véc to cho cic truong hop
vong quay khai thdc khac nhau (n= 2000, 1500, 1000
va 750 v/ ph).

Nguén bo sung tir cic dang dao dong clia tau duoc
moO phong qua cdc phuong trinh. Ban than cdc dao
dong tau 1a chu ky va ta ¢4 thé phan tich chiing duéi
dang Fourie.

3.2. Phuong phdp gidi

Dao dong ctia h¢ phuong trinh con viét cho cap (u-
B) va (v -a) dugc giai theo phuong phap cd dién. Tuy
nhién, ching ta cé thé dp dung MATLAB dé giai
nhanh va don gianhon. Van dé co ban dé ap dung

" phuong phdp nay 12 t3 chic s6 liéu dudi dang ma tran.

Chuong trinh tinh nghiém cho hé phuong rinh vi

- phan bac 2, hai 4n, tuyén tinh duoc thé hién nhu sau:

[41x+[8)x = [F]

Véc to F. = I:}:'uqu/c]7 = [F(ko’szo]T~eiWk' la véc to

- ngoai luc cudng biic, diéu hoa bac k. Nghiém c6 dang:

Thay vao ta thu dugc:
([B]- Cow)* [4D.x,
X, = [Xlo’Xzo]T;Fo

pat C=[B|-(kwy[4]
hay X, = [C]'.F,

Trong MATLAB; X, = inv (C)'F,

Két qua tinh cho timg ché€ do vong quay duoc cho
du6i dang tap tin. Sir dung két qua dé tinh va thiét k&
can dém cho dong co D12 khi 1ap xuéng xuéng dem
lai két qua thuc nghlém phit hop véi tinh toan ®

YUORT Y LUONG CONG
NHO - Nghién ciu gidm rung cho déng co D12 Vigt
Nam sdn xudt, gidi phdp ldp trén tau thuyén - Dé tai
NCS 2000, N.Minchev-Dinamica na Korabnite
Machini-Voeno  Izdatelstvo-Sofia-1983;, MATLAB-
Use’s Guide-California-1987.

= F,
= [Flko’szo:r
ta thu duogc: C-/YO =F



