TiNH TOAN DAO PONG TU DO CUA CAU LIEN TUC BANG PHUONG PHAP
MA TRAN CHUYEN TIEP
CALCULATION THE FREE VIBRATION OF CONTINUOUS BRIDGES
BY TRANSFER MATRIX METHOD
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ThS. LE TUNG ANH
Khoa Cong trinh, Truong DHHH Viét Nam
76m tat
Dao dong t do dong vai tro rét quan trong lfong viéc tinh toén én dinh dong lirc hoc
cong trinh céu. Trong bar bao nay, cac fac gia trinh bay phurong phap ma trén chuyén
tép (ma trén truyén) [2] dé tinh toén dao dong i do cia céu lién tuc.
Abstract
The free vibration plays an imporitant rofe in the calculation of bridges dynamic stability.
In this paper, the authors present the Transfer Matrix Method (TMM) [2] in order fo
calculate the free vibration of continuous bridges.

1. Dt van dé

Trong tinh toan én dinh déng Iwc hoc cong trinh cau, mét van dé quan trong la tinh toan dao
dong tw do clia dam cau. Trén co s& tinh toan dao dong tw do, ching ta cé thé tranh dwoc hién
twong cong hwdng do tac dung clia doan tai trong di dong cling nhw c6 thé tinh toan tiép dao dong
cwéng birc clia dam c3u. Hién nay, dé tinh toan tan sé dao dong tw do thwdng thuc hién theo cac
phwong phap gan dung (Ritz, Rayleigh, ...), dbi v&i dy an Ién méi co diéu kién thi nghiém trén mo
hinh vat ly. Trong pham vi bai bao nay, cac tac gia sé nghién clru sir dung phwong phap ma tran
chuyén tiép (ma tran truyén) dé tinh toan tan sd dao dong tw do cho cau lién tuc co tiét dién bién
ddi. Phan cudi cia bai bao la mot vi du tinh toan mé phdng sé, ap dung cho mét cong trinh cau
thwe t&. Sau d6 sé so sanh v&i két qua tinh toan bang phdn mém Sap 2000, tir d6 rut ra dd tin cay
cla chwong trinh tinh.

2. Co s& ly thuyét
2.1. Ma trén chuyén tiép cia doan dam co tiét dién khéng doéi chiu dao déng uon [2]

Xét mot doan dam chiéu dai / ky hiéu doan dam béng chir / dau bén phai ctia doan dam ky
hiéu (/+7) va bén trai ky hiéu (). Lwc cat va mémen ubn & ddu mat dwoc biéu dién theo hinh 1:
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Hinh 1. Sor dé biéu dién doan dam thir j

Phwong trinh vi phan dao ddng uén ctia ddm khi dao déng tw do:

4 2
E./ax + 77 gf =0 @)
Trong d6:

z - chuyén vi ubn ctia dam khi dao doéng; (viét hoa chir Chuyén)

EJ- d6 clrng chdng ubn cta dam;

m - khéi lwong trén mét don vi dai ctia dam;

Chuyén vi ubn cia dam khi dao déng tw do cé thé dwoc tinh: z = yx).sinwt 2)

Thay (2) vao (1) nhan dwoc:

Tap chi Khoa hoc Céng nghé Hang hari S6 39 - 08/2014 97

. g s To remove this message, purchase the
S D LI D P D FTOOIS 2 pr;ductvat w:fvw.SoIich;c:rll;ents.com



2
o m

/4 _ = 0 ,. — 3
v 00 - By = ovei g 7 3)
o - tan s goéc dao dong tw do clia dam.

Nghiém ctia phwong trinh (3) c6 thé duéi dang:

W(X) = as(chPx + cospfx) + ax(shfx + sinfx) + as(chpPx - cosfix) + a.shPx - sinfx)  (4)
Lan lwot 14y dao ham (4) theo x; thay x =/vao y(x), y1x), y'(x), y"1x) va tap hop lai:
W)= a(C+ I+ a(S+5)+a(C= )+ a,(5~3)

()= a B(S—9)+af(C+ I+ @ f(S+35)+a,f(C-0)
P = (C- )+ @ fr(S—5)+ @ fr(C+ A+ a,f(S+5)
PN =a f(S+5)+af(C-O)+a,f(S-5)+a,f (C+o)
Trong d6 ky hiéu: C = chph, ¢ = cospt S =shpt s = sinpl.

Puwa hé phwong trinh (5) vé dang ma tran sau:

(®)

§L0) [C+e  S+s C-c S—5 @,
V)| | BS=s) B(Crea) p(S+s) P(C-0) | |a
FO| | F(C-0) F(S=9) B(C+o) B(S+9) ||
VD) | B (S+s) F(C-0) B(S-5) B(C+I)] |q,

hoac: y.1=Aa (6)

Phuong trinh (6) I hé thirc biéu dién dang ma tran véc to yj;.4 cla doan thang & mut bén
phai x =/ D& tim hé thirc trén cta doan thdng & dau mut bén trai, thay x = 0 vao hé phwong trinh
(4) va (5) va tap hgp dwéi dang ma tran:

Wy ) [2 0 0 0 a
Joy| o 28 0 0 ||a4
JO[ o 0o 2820 [|4
'O o 0 0 28] |4

hoadc viét thu gon:y;=B.a  (7)

Tw (7)ratra:a = B’1.y,- voi B™ 13 ma tran nghich dao ctia B

Thay a vao (6) dwa dén hé thirc lién hé gitra Yis vay: Y = AB’ Y (8)

Trong thuc té tinh toan thwéng gép ma tran cot: r ={}/ ¢ M Q}T 9)

D& tim lién hé gira r va y can chl y quan hé luc cét va mémen udn cla dam véi y”va y™

M=EJy'x), Q=-EJy"lx) (10)

Lap hé thirc gitay var:
v 1 0 0 0 V
@ 10 1 0 0 b4
M |0 0 £/ 0 ||/
1 0 0 0 £/ |V

T (1) ratra:y =T .r voi T 1a ma tran nghich ddo coa T.

hodcviétgon:r=R=Ty (11)

I

Thay y vao (8): T".r.s TAB™".T".r; hoac r,-T.AB .Tr; rv =Cu, (12)
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Viét ky hiéu dang: C = T.A.B".T" a ma trdn chuyén tiép ctia doan thang tor mut (j+7) — ()
Thay thé cac ma tran T, A, B™ tir (11), (7), (6) dé tinh C, két qua nhan dwoc nhw sau:

(C+0) (S+5)/ (C—0)| BPrI—(S—5)] BES
C1[(S-9)p (C+0) (S+8)/ BES ~(C=0)| BLE/| 43,
2[(C- BB (S—-EIB (Cto) —(S+5)/

(St HNEIF —(C-VEIF —(S—5)B (C+0)
~ Matran chuyén tiép C dwoc dung dé tinh toan tan sb riéng clia hé dam, khung khi dao déng
udn, sé dwoc ap dung dé tinh toan & phan tiep theo.
2.2. Dam twa trén nhiéu goéi cing [2]

Cac ma tran chuyen tiép da lap dwoc trong phan trén khong thé dung tinh tryc tiép cho
trwong hop truc hoac dam twa trén nhiéu gbi cirng. Trong phan nay chung ta sé tim mét dang ma
tran dé co thé giai quyét dwoc bai toan nay.

Cho dam c6 tiét dién thay ddi, twa trén 7 gbi cirng dwoc danh sb tr 7 dén 77 nhw hinh 2:
| |

~ o o~ ~ =~ A
S

o _ Hinh 2. So'do dém tra trén céc goi cimg )
Cat dam thanh nhiéu doan & cac diém co géi twa. Ta co thé lap ma tran chuyén tiép cla
doan thang & 2 dau c6 goi twa clrng, v&i diéu kién bién:

Y =r,=0 (14)
Theo cdng thirc (8) ta lap lién hé chuyén tiép ctia doan thang / viét dwdi dang ky hiéu:
y CIYI 6;2 C;S C;4 _)/'
¢ |G G Cls (&9 . ¢
4 SO & Cis G| | M

o 1 Ch Ch Cls C 4 s

) . (15)
V¢&i diéu kién bién & trén, ttr hang th& 1 clia (15) va tlr cac hang 2 va 3 lan lwot rut ra:

¢ @
0= : ¢ G Gy G, 16
(G, G G [/1/} :{c . C}. M (16)
Q /1 32 33 34 Q

J J
T (16) co6 thé viét va bién ddi nhw sau:

o-[a. al{l}rae 7 g:[—gz—ﬂ.{ﬁ/} (a7)

Véi Qtim dwoc & (17), 1ap hé thive:

& 1 0 R 1 0
%1 N P {¢} [q 2[622 s C} o 1 {¢}
o 1 _ g, _ (&f @ 7 s 2 s = _ ¢, _ (&f 7
on (o (o on
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Sau khi nhan 2 ma tran, hé thirc chuyén tiép ctia doan dam /vé&i 2 dau cé gbi twa clirng:

C' C
0 sz - Cz4 ?12 Cz3 - Cz4 ?13 0 0 @
_ 14 14 hoac: -] (18)
M J+l CIVZ 6;3 M J M g+ M J
ng - C;4 ? C;3 - C;4 ?
14 14
c,  C S—5C C-1)/ BES
Trong doé: I:Cf] =" 2= 71 @ (@ ) 'B (19)
G, G| S-s|2s8BLS  oS-s5C

3. Tinh toan thyc té ] o )
Cau lién tuc 3 nhip co6 tiet dién bién doi, chiéu dai 233m vo&i so do nhip 65+103+65m nhw
hinh 3. Cac thdong so £J, m, /dwoc trinh bay chi tiet trong [4].

Hinh 3. M6 hinh c3u lién tuc 3 nhip cé tiét dién bién déi

. Trong vi du nay, ta lap dwoc ham da thirc ffw) bac 7. SCI" dung phuwong phap tim nghiém
bang phan mem Maple thong qua viéc tim diém giao cat gitra do thi ham f{w) va tryuc hoanh, tim
dwoc cac nghiém la cac tan s dao dong riéng w nhw trén hinh 4:

w[md / s]

T T T T 1
] o 15 i
-1 et
-2 wln't—
EEENTEE
-4 wia't—
5wt
-6 wia't—

-2 wiat—o

Hinh 4. Két qua tinh todn tén sé dao déng riéng cta cau

Bang 1. So sénh két qua tinh todn

Tansériéng | Phuong phap phan ti hiru han | Phwong phap ma tran chuyén tiép | Sai sb
(rad/s) (st dung phan mém Sap 2000) (%)
wy 4,91 5,02 2,19
w> 10,12 10,63 4,80
W3 12,85 13,85 7,22
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4. Két luan

Muc dich cta bai bao nay Ia trinh bay phwong phap ma tran chuyén tiép (ma tran truyén) dé
tinh toan tan s dao déng riéng cla cau lién tuc. Phwong phap nay dac biét phu hop véi cac két
cAu dang dam lién tuc c6 tiét dién thay ddi. Tuy nhién, né chi thich hop véi viéc 1ap trinh tinh toan
trén may tinh c6 ciu hinh manh vi khéi lwgng tinh toan rat Ién khi chia nhd két cdu dé tang mac do
chinh xac cua két qua (trong vi du tinh toan & trén, cac tac gia da chia cau thanh 37 doan dam co
EJ, m, /khac nhau; nhw vay, theo ly thuyét phai nhan 37 ma tran cap 4 dé tim ra phwong trinh phi
tuyén an s6 w). Chwong trinh tinh da thiét 1ap cho két qua tinh toan phu hop tét véi két qua tinh
toan bang phan mém Sap 2000, diéu d6 khéng dinh sw dang dan clGa chwong trinh tinh. Huéng
phat trién tiép cta bai bdo 1a nghién ctu tinh toan dao dong cwdng blrc cta cau lién tuc bing
phwong phap da néu trén.
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MOT SO THANH TWU TREN LINH VU'C KINH TE HANG HAI O HAI PHONG
(2005 - 2010)
ACHIEVEMENTS OF MARITIME ECONOMY IN HAIPHONG (2005 - 2010)
ThS. NGUYEN THI THANH
Khoa Ly lugn Chinh tri, Triong BHHH Viét Nam
76m tat
Kinh té hang héi lé mgt thé manh cda Thanh pho Héi Phong. Bai viét phan tich mot sé
thanh tuu trén linh vire kinh 1€ hang hai & Hai Phong (2005 2010), bao gom: vén (i bién
(vén tai hanh khéch va vén tai hang hoa), dich vu cang bién, céng nghiép dong vé siua
chira tau bién.
Abstract
Maritime Economy is the strength of Haijphong City. The paper would analyze a number
of achievements in the field of maritime economy in Haijphong (2005 - 2070), including
sea transport (passenger transport and frejght), port services, shipbuilding and repairing
naustry.
1. Gi¢i thiéu
Trong Quyét dinh s6 1601/QP - TTg dwoc Thi twdng phé duyét ngay 15/10/2009 da néu ré
muc tiéu clia Chién Iwoc bién Viét Nam dén ndm 2020 (Nham thwc hién Nghi quyét Chién lroc
bién Viét Nam dén nam 2020 ciia Ban Chap hanh Trung wong Dang khoa X dé ra), kinh té hang
hai ding thtr hai va sau nam 2020 kinh té hang hai dung dau trong 5 Iinh vuc phat trién kinh té
bién; dong thoi gop phan cang ¢b an ninh, quéc phong ctia dat nwéc. La thanh phd cang quéc té,
db thi loai | cp quéc gia, trung tam cong nghiép, thwong mai, dich vy, du lich cua Viét Nam va khu
vire duyén hai, gilr vi tri trong yéu vé an ninh - quéc phong, Hai Phong dwoc xac dinh la mét trung
tam phat trién kinh té bién clia quéc gia. Trong d6, kinh t& hang hai duoc coi la mét thé manh cia
Thanh phé.
2. Péi v&i van tai bién
Van tai bién 1a mét ndi dung quan trong cla phat trién kinh t& hang hai & Hai Phong. Nhitng
két qua van tai bién dat dwoc trén hai khia canh: van tai hanh khach va van tai hang hoa.
2.1. Van tai hanh khach

Viét Nam co6 3.260 km b& bién, ndm & vi tri xung yéu trén bién Déng, thuan loi cho van tai
hang hod, hanh khach va phat trién du lich bang tau bién. Tuy nhién, nganh hang hai Viét Nam va
doi tau bién chd yéu l1am nhiém vu van tai hang hoa, con van tai hanh khach va du lich trén bién
gan nhu tr 1au bi bd tréng, khong méy hap dan déi véi cac cha tau.
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