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Vortex Shedding for Slender Vertical Vessel (CSA S6)

Review Report

Information of Segment )
: g Sketeh | Elavation

i= Li = mm Di = MM
Table: [yying Speed
P, = k= mim Pl = ki
General Information
i Li Di ti NP. MAI Dl:l = mim ql:l = kPa
{mimj {mimj {mimj ! (K}
3 a000 a00 3 ] ] Cross Section:
2 a000 200 8 9 0
1 8000 1000 10 8 0

Laocation:

Terrain Topology

hode Shape:

Reference:

Canadian Highway Bridge Design Code, T5A 56 2006
Dynamics of Structures, Anil . Chopra, Prentice Hall
Finite Element Procedures, k. J. Bathe, Prentice Hall

Vortex Shedding Induced Loads on Free Standing
Structures |. Giosan



Features:

1. for structures with variable cross sections along the shaft
2. Considering several vibrating frequencies and mode shapes
3. with inverse interation of finite element method, three mode shapes are available

[K] . [0] = @ . [M] [¢]

Instruction:
1. Input of General Information

General Information

Ly= 1000 T 5= 0.4 e
Crozs Section | circular "
Location: | Qpen Country with Scattered Trees "

Terrain Topology | apricultural areas with few houses and wine w

Mode Shape: | 4

{E}' Steel {:} Concrete

D, - diameter at the base

Qo - basic wind pressure
Mode Shape:

hode Shape: | q

@S‘te

Three mode shapes are available



2. Input of Segments

Information of Segment

i= |4 w Li= 1500 mm = 11200 mim Update |

NP = |3 k= |10 mm - WM& =100 &

: L, D, t NP, MA,
(mm) (mm) (mm) (ka)
3 5000 500 3 5 0
2 9000 800 3 3 0
1 8000 1000 10 3 0

L; - length of the segment
D, - diameter at the top of the segment
NP; - additional points inside the segment, with these points, you can get accurate profile of mode shape

(assume: points at equal spaces)
t;- thickness of the segment

MA, - additional mass at the top of the segment

Add One Segment

Information of Seqment

Li= [1500 tmim D= 1200 mim Add v

1). Select item 4 as added
2). Select "Add" from the list

add

Delete .
LIpdate



3). Click button "Edit"

item 4 is added
Delete Existing Segment

Information of Seqgment

i= v, "

1). Select item 2 as deleted
2). Select "Delete" from the list

Delete  »

3). Click button "Edit"

item 2 is deleted
Update Existing Segment

Information of Seqment
= |1 v Li= |@oon mim L= |gon

MP. = |g b= |g T Ma = g

1). Select item 1 as updated
2). Select "Update" from the list

Lpdate =

mm

kiy

Delete W

Update



3). Click button "Edit"
Edit
item 1 is updated
3. Review Report

Click button "Apply"
Apply

click link "Review Report"

Review Report

4. Review Tables
Tables at the lower part of the page are internal reports for your review and checking

You can select one from the following list

Table! | \vying Speed w

Strouhal Mumber{s)

Force Coeffcient(iCL)

Band Width{B)

Corelation Lengthil)
Excitating Frequency

Peak Member Displacement
Yortex Shedding Forces

Elevation ) Fraquency (HZ)

(m) (m) 1 2 ) a s s 7 s a 0 1 12 (6 14 15 1 7 8 ) E 21 22 2 24 25
220 0s 08 072 108 194 18 2.8 252 208 as 5 55 & [ 7 75 ] 25 9 25 0 105 1 118 12 1256
2147 065 0z 0ss 07 12 162 194 227 260 a0s as ags 54 CEE CEl CEL] 7z 788 & 265 o o5 290 10.35 108 125
2033 0a CED) 059 0se 118 a7 170 208 327 367 a0z aaa ag 531 572 6.z 05 694 738 778 847 .57 208 azs o8 021
88 nes 0zr o3 0s 108 1= 15 138 208 EE EED) ags ags a8 57 554 sa1 CED o8 70z 738 775 EXES a0 0 D)
807 07 0za 0.9 07z nos 122 a7 238 271 B EED) 373 aar ad a78 509 saz 577 611 548 CED) 73 7.8 78 814 a8
783 078 022 048 ELDS 06 143 138 EXES 251 282 ERE) 348 378 407 FED az 501 EED 554 568 837 858 EXS 751 782 782
170 08 021 0.4z 083 064 105 126 20 233 282 201 3z 349 378 a07 az8 488 434 523 552 581 6.1 EED 658 647 727
5.4 08z 0z 04 08 08 1 1z 124 222 z5 277 EXE EES e 388 a8 444 a7z asg 527 555 555 a1 838 G 684
152 064 013 033 CED 077 088 161 188 2.4 241 258 285 321 348 375 anz a2 ass asz 508 538 55z S8 6.8 6.4 67
143 oes 018 037 0ss 074 09z 153 178 208 23 258 281 3.7 EES) 358 384 208 435 a8 488 5.42 537 583 588 614 a4
134 068 0.8 038 053 071 0ea 198 173 108 222 247 272 297 321 348 a7 ES 42 245 47 a0 5.3 544 588 583 6.8
126 08 047 034 052 oea 088 1.4 187 181 2.5 228 283 287 a1 334 ase 382 408 a3 454 aze 502 528 548 573 sa7
118 0az 0.8 033 04a 0ee 082 187 18 163 205 228 251 274 207 32 a4z 388 ase a11 434 as7 478 502 525 548 571
107 004 018 032 048 064 CE) 182 155 177 188 221 243 285 287 208 ast 353 a7s aar 218 441 484 288 508 53 552
as 0os 0.15 031 0.4 062 077 1.28 148 171 192 2.4 238 258 278 2190 a2 3.2 as2 284 408 az7 448 47 a91 5.2 534
a0 0ee 018 020 044 05 073 122 142 162 184 204 224 2.8 288 286 E 327 347 as7 28 a0s 220 248 ase a9 54
a0 10 014 02e 04z 057 071 1.18 128 158 178 198 2.17 237 257 277 28 316 EED ase 378 2s8 EXT 434 asa aza 494
7.1 10 044 0ze 04z 058 07 147 127 158 178 196 2.14 234 254 272 202 EXES 332 as51 37 as 208 a2 240 ase 288
CE: 10 014 0z7 041 055 05z 119 133 162 171 19 208 223 247 200 285 204 323 24z 201 23 EET) EXES aar ase 475
533 10 014 027 041 054 () 113 131 15 189 i 208 2328 244 202 281 E EXE) EE) 250 378 EESS EXES az1 as ass
aqa 10 03 027 0a 08 a7 s 120 18 180 185 204 222 24 280 278 208 ERES 333 352 a7 338 aar aze aaa a0z
EET 10 0z o0z6 0sa o8z ss ore 128 194 162 i 188 218 234 252 27 288 208 324 saz EL EED) EXE a1 azz as
257 10 043 026 038 051 054 077 124 14z 18 177 145 243 251 248 258 284 30z EXE) 337 EEL 373 e ams aze 244
178 10 043 025 CED 05 053 are 125 14 158 175 18z 24 228 248 253 28 247 EXE] 333 35 357 385 ams az 438
CED) 10 0.4z 024 037 048 051 073 1.8 138 153 17 167 204 221 238 255 272 288 208 323 34 357 374 381 a0s 425
o 10 04z 024 CED 04 s 07z 147 134 151 187 184 201 2.8 238 251 288 285 a0z EXGS EES a5z 388 385 a0z ERT)



5. Review Sketches

Sketch:

Foint & Mass Lavout
Final Mass Layout
Mode Shape

Max. Base Shear
Max. Base Moment

1). Elevation

Fﬂ i 3)=2500

:aLE]FEEID

[y 1)=1000

Lif3y=25000

Li{2y=9000

Lif13=2000

Do=1000

Elevation



2). Point and Mass Layout
additional points and additional mass layout

MAiTI=0
HEP# =5

i F=

MAI(2)=0

WP =2
ti|:21§=

MA(1)=0

Peoint and Mass Layout

Lif3y=25000

Li(2="2000

Lif13=2000



3). Final Mass Layout
Mass Layout at all points

MA(28)=43

MAj(24)=57

MAjt(22)=114

MAG(20=15

MAjt(18)=148

MAj(18)=155

Majt(l4)=182

Majt(l2)=182

MAjH10)=1%6

WA (EI=217

MAj(E)=217

MAjt(4)=217

MAjt(2)=217

DLt 25)=5

MAjH23)=106

MAgt210=122

BLAj(19)=144

LAl 7=151

Majt(l5=158

M4t 13)1=165

MAj(119=173

BLAG(H)=217

BLAj(7)=217

BLAjH5)1=217

MAj(3)=217

B4t 1)=109

Mass Layout (kg)

Lif3y=5000

Li{2)=9000

Lif13=2000



4). Mode Shape

Vibrating frequency and normalized mode shape

Frequency: f{1)= 2.61 HZ

0.2454
02868
0.532%
07783
07224
0.6685
0.all%
0.5533
0.4987
0.4474
03962
0.3477

00103
00028

Mode Shape =1



5). Maximum Base Shear
Maximum base shear and corresponding lateral loading profile

Max Base Shear= 1.5 kN

011 kN

022 kN

023 kM
023 kN
023 kW
023 kN
023 kN

Lateral Loading Layout for Max. Base Shear



6). Maximum Base Moment
Maximum base moment and corresponding lateral loading profile

Max Base Moment = 27.6 kN.m

011 kM

022 kN

0.23 kN
023 kM
0.23 kM
0.23 kM
0.23 kM

Lateral Loading Layout for Max Base Moment



