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TOM TAT

Cang Tho Quang thanh phé Ba Nang duoc thiét ké va xay dung dé tiép nhan tau co trong tai 20000DWT.
Cang gdm c6 kho bai tiép nhan hang, cau tau, tru neo va cac tru chéng va.Tac déng cua lwc va tau khi cap bén
thwong rat Ién va chua dwoc nghién ciru ky. Hién nay cac k§ sw chi phan tich dwa trén phwong phap tinh ma
chwa xem xét theo phwong phap déng. Két qua phan tich theo phwong phap tinh con han ché va chwa danh gia
duoc tac déng dong lwe do lwc va dap cua tau khi cap bén. Dé cé thém théng tin danh gia vé mirc do an toan cla
két cAu cong trinh cau cang Tho Quang khi chiu va dap cla tau thly, cac tac gid da nghién clru xay dwng mo
hinh trén may tinh va giai bai toan dao déng cta tru chdng va sb 1 va 2 chju va dap cla tau thiy. Két qua nghién
ctu cho thay tru chdng va s 1 va 2 cé chuyén vi ndm trong gidi han khi tau cap bén trong didu kién binh thudng.

Tt khéa: Phan tich; dao dong; tru chéng va; cang Tho Quang; va dap; tau thay

ABSTRACT

Thoquang Port of Danang City has been designed and built to accommodate ships with 20,000 tonnages,
including the warehouses that receive and access paths, anchor piers, anti-collision piers and so on. The collision
of ship force against the board is very powerful. However, this has not been studied. Currently, some engineers
only analyze it statically, but not dynamically. The analytical results conducted by the static method is limited and
not based on the impact assessment of the ships when they are docked. For more information about the safety of
Thoquang Port structures during ship collision, the authors have studied the model on the computer to solve the
vibration problem of the collision with piers number 1 and 2. The results of the research show that the movement

of anticollision piers number 1 and 2 is set within normal limits.

Key words: Analysis; vibration; anti-collision pier; Tho Quang port; shock; ships

1. Giéi thiéu chung

Cang Tho Quang thanh phé Pa Ning
dugc thiét ké va xay dung dé tiép nhan tau co
trong tai 20000DWT. Cang gdm c6 kho bii tiép
nhén hang, cAu tau, tru neo va céc tru chéng va.
Khi tau cap bén, va dap cta tau co tai trong 16n
vao két cdu cu cang thuong rat nguy hiém, n6
6 thé dan dén pha hoai mot phr:in hodac toan bo
cong trinh. Trong tinh toan, cac k§ su thiét ké
thuong phan tich gan dang theo cac phuong
phap tinh v6i hé sb an toan rat cao do khéng
danh gia hét sy 1am viéc thuc té cua cong trinh
khi chiu va d4p cia tau. Didu d6 di lam ting chi
phi xdy dung cong trinh. Pé cé nhing tham sb
chinh xac hon trong thiét ké va co giai phap
thich hgp dam bao cong trinh vira bén vimng véi
chi phi xay dung hop 1y, can c6 nhiing nghién

ctru ddy du hon theo mé hinh tuong tac dong luc
[1], B1=[7].

Bai toan phan tich hiéu ing va dap cta tau
vao két cAu ciu cang Tho Quang duéi day da
duogc cac tac gia ap dung dinh 1y bién thién dong
luong va nguyén 1y d’Alembert dé xdy dung
phuong trinh vi phan chuyén dong cua toan hé
va giai phuong trinh nay bang cac phuong phap
s6 [21, [8], [9]-

2. Co s6 tinh toan

2.1. Phéan tich m6 hinh tinh toan

Mit bang bd tri coc va cit ngang tru
chéng va s6 1 cia Cang Tho Quang nhu hinh 1
va 2, tham khao tai liéu [1].
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Hinh 2. Mdt cdt ngang tru chong va s6 1

CAu tao dja chét va cac tham s thiét ké
nhu tai liéu [1]. Can c&r vao cdu tao hé thong tru
chéng va, khdi lugng 16n nhat cia hé tap trung
tai trong tdm cua dinh try. Dé don gian, ta mo
hinh héa hé theo mé hinh mét khéi luong va so
d6 tinh nhu hinh 3. Khdi lugng twong duong bao
gom toan bo khdi luong két cau phan trén va
phan coc tinh tir L¢/2 tré 1én dugc tip trung vé
trong tdm ctia dinh try chéng va.

Vi tri va dép tau vao try tai tam cia y giam
chan, nam trén truc nam ngang di qua tdm cta
dinh try nhu hinh 3. Khi tau va dap vao try, toan
bo luc va sé& truyén qua u giam chén va truyén
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vao khdi tim cta dinh try, (xem hinh 3). Trong
pham vi bai b4do nay céac tic gia chi xét hé lam
viéc trong giai doan dan hdi, bé qua ning luong
bi mat mat do bién dang khong phuc hoi, ma sat,
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Hinh 3. So d6 phdn tich va tiu vao tru s6 1

2.2. Lwe va tau vao tru cdu

Luc va tau vao tru cau duge xéc dinh theo
22TCN 272-05 va AASHTO [3]:

P, (t) =1,2.10°v/DWT (1)

Trong do:

Ps(t) : luc va tau tinh twong duong (N)

DWT : tin trong tai cua tau (Mg)

v: van tbc va tau (m/s)
2.3. Xdy dung phwong trinh vi phin dao dong
cua hé

Xét tau c6 khoi lugng Mg di chuyén véi
van tde v tai thoi diém chuén bi va dap vao tru
chéng va. Khi d6 tru van dung yén nén ta co
dong luong cua hé (gdm tau va try) dugc xac
dinh theo cong thirc (2):

Qox = Mg x v 2

Khi tau va dap vao tru cdu, xét tai thoi
diém hé ¢ trang thai can bang va khong chuyén
dong, dong lugng ctia hé:

Qix=0 3
Xung lugng cia hé khi va dap tinh theo
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gia tri trung binh cua lyc Ps(t):
S=-Py(t).At 4)
Ap dung dinh 1y bién thién dong luong ta

co:
le - Qox =S (5)
Thay (2), (3) va (4) vao (5) ta cé:
P () = o ©
) At
Hoac thoi gian va dap:
M _xv
At =—2 (7)
P (1)
Trong do:

Ps(t): luc va trung binh cuia tau vao try

Vv : van tdc tau trude khi va dap

At : thoi gian duy tri va dap

M : khéi luong tau

Xét md hinh két cdu nhu hinh 3, ap dung
nguyén ly d’Ale’mb’eIT taco phu’ong trinh vi phan
dao dong cua két cau try chong va:

M.y+C.y+K.y=P(t) (8)

Trong do:

M: khéi luong cua tru chdng va

K: d6 cting tru chong va

C: hé sb can nhét cua tru chdng va

Y.y, y: lan luot 1a gia toc, van toc va
bién d6 dao dong cuia khéi lugng M

Ps(t): luc va tau tdc dung vao hé xac dinh
theo cong thic (6).

Dé phan tich dao dQng ctia hé, trude hét ta
phai xac dinh cac tham s6 cua phuong Frinh ®)
va sau do gia}i phuong trinh nay bang cac
phuong phap so.

2.4. Xdc dinh cdc tham sé ciia phwong trinh vi
phan dao dong
2.4.1. B¢ cung cua hé K

i Phan tich so d0 khong gian bang phan
mém Sap2000 v.14 ta tim dugc d) cliing cua tru
chong va:

Tru s6 1: K=380,807(KN/mm)

Tru s6 2: K=366,032(KN/mm)

2.4.2. Khoi luong twong dwong ciia hé M
Khéi lugng twong duong cia tru chdng va
gdm toan bo khéi lugng két ciu phin trén va
phan coc tinh tir Le/2 trg 1én.
Trusd 1: M =892,5 (T)
Tru s6 2: M = 8925 (T)
2.4.3. H¢ 56 cdan C
Pé xac dinh hé s6 can C ta phan tich dao
dong riéng cua hé khong can (9):
M.y+K.y=0 9)
Xéc dinh tan sé dao dong riéng i va sau
d6 xac dinh hé sd can C theo cong thirc cua
Rayleigh (10), [8]:
C=aM+pK (20)
Céc hé sd o va B duoc xac dinh dya trén
phuong trinh (11):

1
Truong hop hé c6 mot bac tuy do & =&
va @, = wkhi do cac hé s6 o va B duoc xac
dinh theo cong thirc (12):
_ . p S
a=¢(ow; f= (12)
10}
Ap dung cac cong thirc trén, ta xac dinh
duoc hé sb can C cua két cdu tuong ung voéi
& =5% nhu (Bang 1):

Bing 1. Hé s6 can ciia tru chong va

Kf N &

5 | Tru ~. | ving | Tan
T | va glﬂl:: i sb a B C
T 50 it | va
1 0-60 | 1,97 | 02066

1 fill- 0,010 | 0,242 | 184,356
2 120 | 1,97 | 02064
1 0-60 | 1,93 | 02025

2 i 0,010 | 0,247 | 180,744
2 120 | 1,95 | 0,2025

2.4.4. Xac dinh lvc va tau thuyén
Ap dung cong thirc (1) va (7) ta xac dinh
At nhu Bang 2:
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Bdng 2. Thoi gian va ddp doc tau vao tru

. Wt hlgy Psit) AT
Loai tai trong (rmis) (DT (KN} (=)
Tau 20000 (DWWT) B.1 20000 1035204 0,118
Tau 10000 (DWWT) B.1 10000 732000 0,033
Tau 1000 (DWWT) 53 1000 201121 0,026
Sa lan 4.4 500 11806 4 o019

Xac dinh Pg(t) theo cong thuc (6) va thay
vao (8) ta c6 phuong trinh vi phan dao dong.
3. Ap dung tinh toin

Tinh todan cho tau co trong tai My=20000
DWT, vdn téc cdp cang thiét ké V'=6,1(m/s).

Phuong trinh dao dong cua tru chéng va 1:

8925. +184,358.y +380,807.y =

0 t<0
103520,4 0 < t <0,118 (13)
0 t>0,118

Phuong trinh dao dong cua tru chdng va 2:

8925.§ +180,744.y + 366,032.y =

0 t <0
103520,4 0 < t <0,118 (14)
0 t>0,118

Giai phuong trinh (13) va (14) bing
phuong phap sé trén phan mém Maple v.13 ta
nhan dugc két qua nhu hinh 4 va 5.

S Vinax — 6.206 mun
\

Hinh 5. Bién d¢ dao déng ciia tru chong va s6 2
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Két qua chuyén vi Iém nhdt twong img voi
tau ¢6 trong tai My=20000 DWT, vin toc cdp cing
thiét ké V'=6,1 (m/s) cia tru chong va s6 1 la
6,206 (mm) va tru chong va sé 2 la 6,219 (mm).
Déi véi cdc truong hop tau c6 trong tdi va vin toc
cdp cang khac ta ciing tinh toan tuong ty nhu trén.

Chuyén vi cho phép theo qui trinh 22TCN-
272-05 la 38 (mm). Do vdy khi tau 20000 DWT
cdp cdng trong diéu kién binh thwong, theo qui
trinh 22TCN-272-05 thi két cdu cé chuyén vi
ngang nam trong giéi han cho phép.

4. Phan tich quan h¢ giira bién do dao dong
Vv6i tai trong tau va van toc tau

Tinh toan tuong tu cho cac truong hop tai
trong tau va van tdc va tau khac nhau ta 1ap duoc
cac biéu d6 quan hé giita tai trong tau va vén tc
va tau véi bién d6 dao dong 10n nhét cia tru nhu
hinh (6) va (7).

Theo két qua phan tich trén hinh (6) va (7)
cho thiy bién do dao dong 16n nhét cua try ting
gﬁn nhu ti 1€ thuén voi tai trong va vén tdc va
ctia tau. Cac quan hé ndy gan nhu tuyén tinh nén
¢6 thé x4p xi tuyén tinh, ta c6 thé ap dung dé tra
cuu ngugc bién dd dao dong cua tru chéng va sb
1 va 2 tuong tng v6i tai trong va toe do thiét ké
cua tau khac nhau.

Khi thiét ké cac két ciu tuong tu, thay vi
phén tich cho nhiéu téc do va tai trong tau khac
nhau, ta c¢6 thé phan tich xac dinh chuyén vi dong
tuong ing véi 2 cap tai trong va tbe do khac nhau
dé noi suy ra cac gia tri chuyén vi dong twong img
Vi cac cap tai trong va toc do thiét ké hodc tai
trong va toc do thuc té ciia tau cap cang,
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5. Két lun

Bai bao gidi thiéu mo hinh va két qua
phan tich hiéu tmg va dp cia tau vao két céu
cau cang Tho Quang trén co s& &p dung dinh ly
bién thién dong luong, nguyén 1y d’Alembert va
cac phuong phap sb. M6 hinh nghién ctru ¢ xét

dén do cimg dan hdi cua két cAu theo so dd
khong gian dugc xac dinh bang phian mém phan
tich két cAu SAP2000. Hé s6 can duoc xac dinh
theo phuong phap Rayleigh. Pay la m6 hinh
nghién ctru don gian c6 thé ap dung phan tich
cho cac két ciu cau cang twong tu chiu va dép
clia tau khi xét hé 1am viéc trong mién dan hoi.

Theo két qua nghién ctru trén cac try
chbng va cta cau cang Tho Quang cho thiy bién
d6 dao dong cua tru tang gﬁn nhu ti 1€ thuan voi
tai trong va van tdc va cua tau. Cac quan hé nay
¢ thé x4p xi tuyén tinh. Do vay khi phan tich
cho céc két cdu ciu cang twong tu co thé phan
tich xac dinh chuyén vi dong tuong mg véi 2
cAp tai trong va toc do khac nhau dé noi suy ra
céc gia tri chuyén vi dong twong (mg véi cac cap
tai trong va téc do thiét ké hodc tai trong va tdc
do thuc té cua tau cap cang. Nhu vay co thé
giam duoc khdi lwong tinh todn ma van chu
dong trong nghién ctru thiét ké va quan 1y khai
thac cdng trinh.
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