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Tém tét:

SAP 2000 v9 la mét phdn mém phan tich va tinh toan thiét ké két cdu duwoc san suét boi
tap doan Computers and Structures, Inc. Ter qua trinh mé hinh két c4u, phan tich, tinh
toan va thiét ké dén khau danh gia én dinh déng luc hoc két cdu déu duoc |4p trinh mot
cach day du va co hé théng danh cho céac dang két cau tong quat nhu cac dang két cau
cdu, cac dang két céu thap chdra, cac dang két céu ngoai khoi (chju tai trong song), cac
dang khung nha cao téng téng quat, mé hinh dat d4 téng quét va cac dang két c4u khac.

Abstract:

SAP2000 v9 is one of the software packages from Computers and Structures, Inc for

Structural analysis anhd design. It's a fully integrated system for modeling, analyzing,

designing, and optimizing structures for general structures , including bridges, towers,

offshore structures (under offshore/wave load), buildings, soils and many others.
1. Dat van dé

Hién nay viéc xay dwng va khai thac cic cdng trinh ngoai khoi dang c6 xu huwéng ngay

cang phat trién. DA c6 rat nhiéu cac phan mém tinh toan tai trong séng chuyén dung dé tinh toan
cho céc két ciu chd yéu chiu tai trong song. Tuy nhién tly thudéc vao mirc dd chiu tac dong, quy
mé cap cong trinh va tm quan trong ta van c6 thé ap dung phdn mém SAP 2000 v9 dé tw dong
tinh todn tai trong séng tac dong lén két cAu cong trinh thdy nhw céng trinh bén dang thung chim,
céng trinh bén trong lwc, cong trinh bén bé coc cao.... véi két qua tinh toan tin cay.

2. Ly thuyét tinh toan

Khac biét véi cac chwong trinh tinh song khéac, mét sb yéu tb cua tai trong song (wave
load) va gi6 (wave wind load) dwoc tinh toan theo cach tinh thwec hanh trong APl Recommended
Practice (American Petroleum Institute 2000).
a) Chu ky song biéu kién (Apparent Wave Period): chii ky song tinh dén su tac dong cta dong
chay ki hiéu T,pp dwgc xac dinh theo cac cong thire trong diéu C2.3 [1]

Aok
T T,
2md
Taw = o &
tan(—
gtan(—-)
ér
vlz#j (2)cos h(4”(”d))d
smh(—) —d
Trong do:

- A : Bwéc song

- T : Chu ky song

- Tapp: Chu ky song biéu kién

-V, : Van téc dong chay theo hwéng séng
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- g: gia téc trong trwdng
- z: cao dd da dwoc chuyén dén trén mwc nwdc bao
- U¢(2): Thanh phan hinh chiéu cta van téc dong chay theo huéng song Ién truc z
- d: d6 sdu muwc nwdc bao.
b) Sw phan bé van téc dong chay theo chiéu sau:
+) Tuyén tinh (Linear Current Stretching)

(2 +d)=(z+d)—9— @
n+d

Trong do:

- z: cao dd clia cac phan t& nwéc da dwoc chuyén dén trén mwe nwéc bao
- Z": cao do6 tinh toan

- 17 :Chiéu cao séng

- d: d6 sdu myc nwée bao.

+) Phi tuyén (Nonlinear Current Stretching):

sinh( 2229,

71=1 +n# 3)
sinh(—)
/ln
Trong do:
- z: cao dd clia cac phan t& nwéc da dwoc chuyén dén trén mwe nwéc bao
- Z": cao do6 tinh toan
- 17 :Chiéu cao song
- d: d6 sau muwc nwdc bao.
- A, buéc séng
¢) Phuong trinh Morison: tinh toan lyc tac déng thadng goc clia séng 1én vat can
F=Fo+Fi= Cy W AU[+C, WA
29 g dt
Trong do:
- F: Ap luc nwéce trén 1 don vi dai
- Fp : Lwc kéo trén 1 don vi dai
- F1 : Lwe quan tinh trén 1 don vj chiéu dai
-Cp, Cy: hé sb
- w: Trong lwgng riéng cla nuéc
- g: gia téc trong trwdng
- A: Hinh chiéu dién tich |&n truc két cAu trén 1 don vi dai.
- V: Thé tich chiém ché trén 1 don vi dai
- U: téc d6 cha phan tr nudc
d) Tai trong gi6 (Wind loads)
+) Tbc dd gid tinh toan

u(z,t) =U (2)(L- 0,411, (2) |n(tl) 5)

0
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Z
U(z) =U,(1+C In(—
(2) =U( (32.8))
C =0,0573,/1+0,0457U,

z) =0.06(1+0,0131U 0%
l,(z) = 0.06( o)(32 g

Trong do:

(6)

@)

- U(2): tbc dd gi6 cb nghia tai d6 cao z trong 1 gid (ft/sec)

- 1,(2):cwérng dd chuyén déng clia khdng khi tai d6 cao z

e) Ap lyc gio:
F= (g)uzcsA
Trong do:
- F: apluwc gié
- p: mat dd khi quyén (slugs/ft’)
- u: téc do giob (ft/sec)
- Cs: hé s0 hinh dang
- A: dién tich vat can
3. Cac thao tac khai bao co’ ban
- Khai bao trudng hop tai trong

Define Loads

Loads Click To:
Self ‘weight Auto
Load Name Type Multiplier Lateral Load Add Mew Load
[sang WAVE [aPiwsDz0m ~| Modiplosd |

J Delete Load
o |

Cancel

Hinh 1. Bang khai bdo ttwdong hop tai trong séng

- Khai béo céc théng sb chi yéu, dac trwng cla séng, gio:

Mumber of Wwave Crest
" avs Dirsotion

Nfave ApDroach Angle n Deoress

Showwave tabls |

| sty

1
I 1
| 1
I 1
I I

High Tide from Diatum

Seawater Propartios

arater weioht Density 10252 —

Show wave Plot

ok Cancel

Hinh 2. Théng sé téng quat tai trong séng
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Wawe Characteristics

Edit

‘Wave Characteristic Name Detault

“wave Factors “wave Type

Wi ave Kinematics Factor ,T]— & From Selected Wave Theory
Starm Water Depth 45, " User Defined

Wave Data Wave Theory

‘wiave Height 18, & Airy Wave Theory [Linear)

wavaFatiod ,127 & Stokes'Wave Theory Order
7 Choidal Wave Theory Order

[5]8 I Cancel I

Hinh 3. Bang khai bdo dac trirng séng

Airy Wave Theory: tinh séng theo dang séng Airy, Stokes Wave Theory: tinh song theo
dang séng Stokes ( bac 5), Cnoidal Wave Theory: tinh séng theo dang séng Cnoidal

Wave Plot (Wave Characteristic: Default, Current: None)

Elle
Display Type
" Click for Val
Wave Height -18.m Vertioal Datum -45m ok for Values
Wave Period (Stationan] =12, Sec Mudine (ML) fiom Datum =-45m © Contous
Apparent Wave Period =12, Sec Stom'water Depth ~ =45.m S
© Vertical Cut

" Huoiizantal Cut

Display This Item

& Resultant Velacity wéo Curent
© Resultant Velosity w Cunent

" Resultant Acceleration
244 Scaling Ratio

& Defaut [0.2852

" User

¥

Faiiave I Show Arows ot Actual ngle

Direction

v Show ‘wave Discretization
v Show Walues at Pointer

i = 0, e, e = 6,3687 miser (e
Ficfresh vi

OO 250 300 950 400 45007500 550 60U
Done

Hinh 4. Biéu dé séng

Wave Plot (Wave Characteristic: Default, Current: MNone)
Eile:

Display Type

Click for Values

iave Height , ertical Datum 45
ave Period [Stationar y Mudine (ML) from Datum = -4.5
Apparent Wwave Period , Starm Water Depth 45

Contours

Arows

Vertical Cut

20 88 e

Horizantal Cut

z Display This ltem
ki Hariz Wave Velacity

Horiz Cumrent Yelocity
Horiz Total Velocity
Horiz ‘wave Accel
Vertical Wave Velocity
Vertical Wave Aocel

g8 9 e 88 D

Fressure
wiave

]
=

Soaling Fiatio
Default [0.2892

User

Direcfion

R}

4
=
|

Show Wave Discretizetion
Zwave g
Lig L2 374 (e} Show Yalues at Pointer
Jreee
Atg=0.m, min = 24315 misec, max = 63687 misec BT
i | Dore

Hinh 5. Biéu dé phéan bé véan téc theo chiéu sau
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- Xuat bang di liéu:

Wave Data Table

Edit

Display Options

~ & At Horizontal Coordinate " AtVertical Coordinate

Wave Data

Hotiz Lo |1t from Diatum|Hariz wave Ve[ loriz Curent We| Horiz Total Vel[{oriz Wave el Vert wave Ve[ fert Wave Acc|  Pressue o
1 0. 435 £.8587 0. £.9587 0. 0. 1363 27248
2 0, 48, 5731 0, 6.5731 0, 0, 31976 37483
3 0 465 52922 0, 6.2922 0, 0, 3,0387 47972
4 [ 45, £.0252 0. £.0252 0. 0. 28865 58705
5 0, 435 57717 0, 57717 0, 0, 27408 68,9672
3 0 12, 55311 0. 5.5311 0. 0. 2602 80962
7 0, 405 53027 0, 53027 0, o 24574 9,2265
8 0, 39, 5,0862 0, 5,0862 0, o 23391 10,3876
9 0. 375 48809 0. 4.8803 0. 0. 2216 11.5683
10 0, 36, 21,6866 0, 4,6886 0, 0, 20978 12,768
1 0 5 45027 0. 4.5027 0. 0. 1.9843 13,9857
12 0, 33, 43283 0, 43288 0, o 1.8752 15221
13 0 a5 11646 0, 41645 0, 0, 17703 16473
14 [ 285 38636 0. 38638 0. 0. 1.5721 13,0243
15 0, 255 3,597 0 3597 0 0 1.3879 21,6365
15 0 5 33625 0. 13825 0. 0. 1.2161 24304
17 0, 195 3153 0. 3158 0. 0, 1,0551 27,0237
18 0, 165 29816 0, 29816 0, o 09036 29,7923
13 [ 135 28318 0. 2.8318 0. 0. 076 I2E072
20 0, 105 27072 0, 27072 0, o 06233 35,465
Ll | i
Show Wave Plot
Dong

4. Két luan

Phan mém SAP2000 v9 da duwoc (ng dung dé tinh toan cac két cau ngoai khoi (offshore
Structures) nhw cac két cau gian khoan dau trén bién va da dwoc hiép hdi dau khi Hoa Ky
(American Petroleum Institute) kiem chieng. Vi vay voi cac két cau cong trinh thudc nganh cong
trinh thuy va thém luc dia hoan toan cé thé ap dung pham mém dé tinh toan tai trong séng v&i két
qua tin cay
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