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1. &

RFEMNRT BB EEIEM BOSpulse A+.CSV (1S4 FR) XS AE CSiPlant,
FX SN B TR T

CSiPlant BYFEATIEASUEL MHIRZSIEEAM TN T, AUTAPEEIEIEAFEH,
niEbR. BEEA/SEEMNZE, MRIEEMILETTA (P-delta 3U), MHABEELHNS
WER, Mo, NESSMITRETIERSNBI N/ NELER.

2. BOSpulse BkENfrE

BOSpulse @ AT &M EE XERENKETEXRSIENE B N ITENIEF
[1].

FERREUEEMRIZITH, ®REFENEREEBEEN LM E NN IR
EREEL-ELN ENIRTR BNE K-S LR/ R EFN T E R IR f 8 A
TE X DA . & 1 Fror4 BOSpulse HiH B9+ CSV [E F Bk EF 8 3 #4F .

58 3 F 22 f7HIE T 15Hz E 150Hz MUIEIRIE, FIRF OB NMIEER 15Hz BN
TGS
F 24 FTRIEEE 25 71 26 17133 (force pair) H9IEEH. NN ET ST BFHRFED
TR R R IR AR AL A E X o

< 1. BOSpulse f&+.CSV X1+

Line | Content

1 # Case : Fixed Freq - APl 674 (Fixed Freq)
2 # Unbalanced force amplitudes
3 # F1 = Harmonic 1 (15 Hz)

4 # P1 = Phase Angle of F1

5 # F2 = Harmonic 2 (30 Hz)

6 # P2 = Phase Angle of F2

7 # F3 = Harmonic 3 (45 Hz)

8 # P3 = Phase Angle of F3

9 # F4 = Harmonic 4 (60 Hz)

10 # P4 = Phase Angle of F4

11 # F5 = Harmonic 5 (75 Hz)

12 # P5 = Phase Angle of F5

13 # F6 = Harmonic 6 (90 Hz)

14 # P6 = Phase Angle of F6

15 # F7 = Harmonic 7 (105 Hz)

16 # P7 = Phase Angle of F7

17 # F8 = Harmonic 8 (120 Hz)

18 # P8 = Phase Angle of F8
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19 # F9 = Harmonic 9 (135 Hz)

20 # P9 = Phase Angle of F9

21 # F10 = Harmonic 10 (150 Hz)

22 # P10 = Phase Angle of F10

23

24 Node Pair, F1[N], P1[deg], F2 [N], P2[deg], F3[N], P3[deg], F4 [N],

P4 [deg], F5[N], P5[deg], F6 [N], P6[deg], F7 [N], P7[deg], F8 [N],
P8 [deg], F9 [N], P9 [deg], F10 [N], P10 [deg]

25 5-10, 4.681875e+03, 7.523992e+01, 3.996093e+03, 1.473901e+02, 6.746144e+02,
1.522819e+02, 1.474192e+03, 1.416325e+02, 2.472762e+02, 1.328784e+02, 8.581016e+02,
1.212675e+02, 1.358173e+02, 1.106729e+02, 5.429625e+02, 1.016546e+02, 7.970927e+01,
9.469303e+01, 3.500569e+02, 8.215288e+01

26 10 - 25, 3.579398e+03, 5.225786e+01, 3.035579e+03, 1.016591e+02, 5.033008e+02,
8.080224e+01, 1.158441e+03, 5.065706e+01, 1.912600e+02, 1.867565e+01, 7.077404e+02,
3.454166e+02, 1.145339e+02, 3.127571e+02, 4.798361e+02, 2.804881e+02, 7.329538e+01,
2.505820e+02, 3.403781e+02, 2.156246e+02

RAENSPNENNRSEMBERN R, FERRUTEFRECSV X

BERAS, BHERHNNERRAERF:

F(t) = F1 * sin (w*t + P1) + F2 * sin (2*w*t + P2) + F3 * sin (3*w*t + P3) + ...

A

F1, F2, - JIRYIE{E

P1, P2, - 1HHL

W B (M)

DIERFETIZAXIRBNBAS, NN NITHTERREE. EABDIXER

FRERSHEEXNERNZE BRHET (M) BEST, HPRERXENRNER,

3.

S AZ| CSiPlant

#BOSpulsetsTE M*.CSVX S ACSIPlantiZ R IX T AR

F PR EIEXMLER G S, §BOSpulse *.CSV U4 {15 mxdf B AR E)
CSiPlantiR R N B A AT = L

AN X BIRAY IE X RSB R R 5L

ABMNNEBREMHAETHER . I TENTEER, —MRUFHRT ORI’
MEFRNFHRI DAL, FEMNNTRRE—NTREEE DR

BIE— MR IELMENETR IR, HPRENDh RN mEE NS 8N -6E
T &HFERBIER T SANENTE.
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3.1 B4k

% BIEBOSpulse *.CSVXX i, MPAIUEENHBLI AN, B BB RIAZ. N
RSN E*CSVX PN RN SRENENAR, BEBTXHPEANESE, SA
R,

328/ ANRE

o UBE "4RE > AIIBOSpulselT ... "SRG BASN, MBI E LR
7 iNBOSpulsetsr &k "XHIE1E .

AXIRES, FABRIEFEBOSpulsefr#H* CSVIHFXMLIRG S . —EXEX
TR INE I RN, SNRMBEHTE, S e FHEBOSpulsef i S A\CSiPlant, f#4T
*CSVI . XML A4-HMZECSIPlantd B2 FrEH M4 A S nEEREE4AH . IZIEES
EUTHIMSE, FHBRNT. BEIR, EIHHE ABOSpulse *.CSV X4 T f S
AURARAR, EARFMH#IRABFIF AH15Hz,

o HRERNBRER: AENTANREMAOTERN . FEEREKGE A<EHR
HBIE> (<CSiPlantfy m1E 7>, <CSiPlanth m2&#>) . ESFITMEHNBTED
B .

«  HEIRBEEHRAR: AT HRANEEEMINERY. NEREHGE A<HESR
EEZFRAIZE> (<CSiPlanty 5512 #7>, <CSiPlantT5 S2Z#>) .

« HEGRIRER: HEINE R EHANESR TN ER. FXREEE TR
TREX, BEZIE,

o BIRHE: SABE—MBEASNEER TR, HEBREE B B R EA N B
Znf BRI P ENEM B REIE . RIREMA15Hz, BT L5 B
7, mRAFIEE BMARRE A5, NERREEH TR 2L EN (1/15s) *

(5) =1/3s,

. SMEARARNSER: SOEFRPNSEETRNERBONESK (SHEE
B MK/ WRELHHIS Hz, “BNEHEHNSEH X200, WL (1/155)
/200=1/3000 s FyHT /8] KA.
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[ Add BOSpulse Loads
Data Files
BOSpulse Loads CSV File

MNode Pairs Mapping File

Options
Load Pattem MNames Prefix
Time History Function Names Prefix
Time History Load Case Name
Mumber of Base Frequency Cycles

Steps per Base Frequency Cycle

Status Summary and Logs
BOSpulse Loads C5V File

MNode Pairs Mapping File

— O *
|C:\Temp\EOSpuIse\Ioads 1.csv | Browse...
|C:\Temp\EOSpuI5e\mapping1xml | | Browse...

[BOSpulse_LP

[BOSpulse_TH

| BOSpulse Pulsation Loads

|SUCCESSFU LLY PARSED

|SUCCESFULLY PARSED

View Detailed Logs...

Import Cancel

Bl ZANBOSpulsefs & X iEE
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[ BOspulse Parse CSV File

Parse BOSpulse CSV File

Parse Units

The BOSpulse *.CSV file containg the expected unitz of N for amplitudes and deg for phase angles.

Parse Frequencies

Freguency 15 Hz added.
Freguency 30 Hz added.
Freguency 45 Hz added.
Freguency 60 Hz added.
Freguency 75 Hz added.
Frequency %0 Hz added.
Freguency 105 Hz added.
Freguency 120 Hz added.
Freguency 135 Hz added.
Freguency 150 Hz added.

Parse Node Pair Loads

Node pair 5 - 10 added.

Amplitude, Phase Angle #1: 4681.875, 75.2359592
LAmplitude, Phase Angle #2: 3096093, 147.35901
Amplitude, Phase Angle #3: 674.6144, 152.2819
Amplitude, Phase Angle #4: 1474192, 141.6325
Amplitude, Phase Angle #5: 247 2752, 132.8784
Amplitude, Phase Angle #5: 858.1018, 121.2675
Amplitude, Phase Angle #7: 135.8173, 110.6729
Amplitude, Phase Angle #3: 542 9625, 101.6545
Amplitude, Phase Angle #9: 79.70827, 94 69303
Amplitude, Phase Angle #10: 350.0559, 8215288
Node pair 10 - 25 added.

Amplitude, Phase Angle #1: 3579.388, 52.25788
Amplitude, Phase Angle #2: 3035.579, 101.65%1
Amplitude, Phase Angle #3: 503.3008, 80.80224
Amplitude, Phase Angle #4: 1158.441, 5065705
Amplitude, Phase Angle #5: 191 .26, 18.67365
Amplitude, Phase Angle #5: TO7. 7404, 345 41658
LAmplitude, Phase Angle #7: 114.5339, 3127571
Amplitude, Phase Angle #3: 475.8361, 280.4381
Amplitude, Phase Angle #9: 73.29538, 250.582
Amplitude, Phase Angle #10: 340.3781, 2155245

Active Log
Parse CSV File ~

Find Next

Summary

0 Enors

33 Informations
0 Waminas

Cancel

oK

&l2: f#4BOSpulse *.CSVXHHHE

E Parse Mapping XML File

Parse Mapping XML File

Node pair, CSiPlant Joint 1, CSiPlant Joint 2: 5 - 10, A-10, A-15
Node pair, CSiPlant Joint 1, CSiPlant Joint 2: 10 - 25, A-20, A-25

Active Log
Parse Mapping File ~

Find Mext

Summary

0 Errors

2 Informations
0 Wamings

Cancel

oK

E3: MEATXMLERSS X HHHIE S
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[ BOSPulse Loads Import X

Check Parsed Files Active Log
Add To CSiPlant

Create Time History Functions Ful

Created time history function "BOSpulse_TH(A-10,A-15)"
Created time histery function "BOSpulse_TH(A-20,A-25)"

Create Load Patterns and Apply Loads

Created load pattern "BOSpulse_LP(A-10 A-15)"

Applied loads to BOSpulse node pair S - 10" mapped to CSiPlant joints "A-10" and "A-15".
Created lpad pattern "BOSpulse_LP{A-20 A-25)"

Applied loads to BOSpulze node pair ™0 - 25" mapped to CSiPlant joints "A-20" and "A-25".

Summary
0 Emrors

Create Time History Load Case 7 Informetions

0 Wamings
Created time history load case "BOSpulse Pulsation Loads™

Cancel

OK

E4: BiEHREEESAZICSIPlantiy B E
3.3 XML BRE S

XML R ERAFEE, BTEECSPlantiERE AN Nh R, ENXNET
BOSpulse *.CSVXX 4 B mxt. EISFTR AXMLUBLES S A~ FIEE . XMLBRSS ST
AT CSiPlantZe 2 B 5 A “Miscellaneous\Import-BOSpulse

Loads\BospulseLoadsNodeAirMapping. XSD” H FXSD X HEH I .

& zml verzion="1.0" encoding="utf-8"
=) mappingFile
& zmins:xsi http://www.w3.0rg/2001/¥MLSchema-instance
& xsi:schemalocation http://www.csiamerica.com BOSPulseLoadsNodePairsMapping.xsd
~ 1 http://www.csiamerica.com
=
i) item
+ [ bospulse_node pair name 5 - 10
+--# csiplant_ jointl a-10
+--# csiplant_joint2 B-15
i) item
+ [ bospulse_node pair name 10 - 25
+--# csiplant_ jointl B-20
+--# csiplant_joint2 B-25

S XMLRRSS S
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3.4 EIENERI

AT

TR EIEEIRA "IEsX RS KB AR IE R

HmEN, BTERTFIIPENEZRBENFRER.

e AR EFTEMBEH, BTMNEHEIRSE

AE. E6E T IESKFYI R E

AT E AN .

2 Define Time History Functions
Function List

EQSpulse_TH(A-20A-25)
RAMPTH

Function Controls

Cosne
Add New Function
Add Copy cf Funcion

Delete Function

Function Definition

[BOSpulse_TH(A-10.A15)

Function Graph

Function Parameters
~ Parameters
Sine Functions
Steps per Base Frequen: 200
Humber of Base Frequer 5
Ampltude Shift 00
Initial Time Shift 0.066657

Function Data Points

Convert to User

Plot Options: Linear X - Linear Y

Esd

10 sine functions. Click to Edit EDe

Time Ampltude
DR

0.0667 2207.2371
0.067 20218138
0.0673 1747.945
0.0677 1384 68424
0.068 §37.0363
0.0683 416.4585
0.0687 -159.9755
0.069 -770.2662
0.0693 -1388.8504
0.0697 -1988.2423

Amplitude

Cancel

200 240 260 320 380 400 E3

Max: (0.092333, 8769.950384); Min: (0.106333, -7055.958858)

K6 EXIESZFINIER

Define Sine Functions

A EL X IEAE

E7: B IERRENEN

3.5 QBRI FH MR AT

BOSpulseit&E

LGNNI BENER S (D RIS

Frequency [Hz] Amplitude [unitless] Phase Angle [rad]
3 4581875 75.23992
0 3596.093 147.3501
45 6746144 152.281%
&0 1474192 1416325
75 247 2762 1328734
90 858.1016 121.2675
105 135.8173 1106729
120 542 9625 101.6546
135 79.70927 54 65303
150 350.0569 82.15288
Cancel
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MR T RZENBENER, FAANPHE- DT RIERE IR,

SAABI T RN ERERNEHRN, FFERARHEMET AN, BAEHN—
FRMEDANFNEITRE, DTTEMANTRNE-ITPRBE-ID R, LES,
AR, EOWMNEFRILN, SARHRENERERIRRIBHTREL.

Legend:

Red ... Unit Loads Applied in the ,BOSpulse_LP(A-10,A-15)" Load Pattern
Blue ... Unit Loads Applied in the ,BOSpulse_LP(A-20,A-25)" Load Pattern

I8 HEANEIT S B B R B AR R RO A =
36 EIENEFHRIR

RE—TMSATEILE—NFEEMEERONETH TR, ZTUERMET X
MBI SN MNNERBAEXE, DUEXHENE AN,

SAZME, BATNFHREZNEFRTANMERE. BAEERFHMSEEH
ERMEER IS, CSPlantdZ {7 AMARDATED, AT EXMIFERTEL
S—FNARZSI R EERO R, IEWCSIXHERIFrTits, SMAEEE8aH
Lm. FNAEZSHIEER Rt T4 M SR Mt N2 I 4.

EOF R TR LM ST RAERRSHNIFEL T EERD NIRRT HE X6
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E Time History Monlinear Direct Integration Load Case Definition =
Properties Reference Temperature Reference Pressure
General |<SanealP|euiuu!> V| |<SanealP|euiuul> ~
v General
Load Case Mame BOSpulse Pulsation Lol i
Motes | Add | Deete || Deetedl | [ Show Advanced Load Parameters
~ Time Step Data
Mum Output Steps 1200 Soal
Output Step Size 0.000333 No. Load Type Load Name Function Fact:r
~ Pipe Design
Design Category None 1 Load Pattem |~ BOSpulse_LP(A-10.A-15) ~ | BOSpulse_TH(A-1... |~ 1
v  Advanced Load Pattem BOSpulse_LP(A-20,A-25) BOSpulse_THIA-2... 1
Mass Source <Previous>
Continue from state at End of GR->{T1+P1)
 Nonlinear Options... Click for props.
Geometric Nonlinearty — <Previouss>
Histary Type Transient
~ Time Integration
Time Integration Method  Hilber-Hughes-Taylor
Gamma 05
Beta 0.25
Alpha 0.0
¥  Proportional Damping FProportional Damping
Specify Damping Coefficie Direct
Mass Coefficient 0.2
Stiffness Coefficient 0.0002
Stiffness Coefficient
Stiffness proportional coefficient.
of ref loads in d= on Design R settings

DGR

E9: EXITERE

—Boi T REERTIR Sy MREGEIOERILEFREZEL (step-by-step) Z5R%*k

BHEEE.
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‘ E Select Tables X ‘

|

O Mode! Definitions
= .Eaf;sis ﬁ;sult:f I Modify/Show Options... I
un Information

Result Options ‘

-8 Joirts Named Sets
-0 Jaint Displacements
= Modify/Show Named Sets...
-0 Joint Veloctties - Absolute ey
- Joint Velocities - Relative =
-0 Joint Accelerations - Absolute Delete Named Set..
- Jaint Accelerations - Relative
-0 Assembled Joint Masses
(-] Fipes Cument Name Set:
-0 Structure None

[0 Design Results

OK Cancel
i I|
[ Result Options X
Options Base Reactions Location Load Cases Result Sets
Show Selection Only . <All> <All=
' Gobax: 0 | m |5 <Al Except Base>
[] Combine Case and Step Fields Global Y- l:l ) ?"IiP‘I %ﬁh
[ Show Unformatted T24P2 DR~2
Global Z: I:I m) GR-:P1 DR~3
[ Hide Intemal Objects GR-P2
GR->(T1+P1)
Modal History Results Direct History Results {%%%ﬂ?‘l}w{_em
- +

(®) Envelopes (O Envelopes 24P GR
) Stepby-Step (@ Step-by-Step BO Spulse Pulsation Loads
() Last Step () Last Step
() Fixed Steps () Fixed Steps
All Steps

Nonlinear Static Results Load Combination Resutts

(O Envelopes () Envelopes

() Stepby-Step (® Multiple values, ff possible

(@) Last Step

Mode Shapes Buckling Modes
Al Steps All Steps

Cancel [ Show Intermediate Cases

100 EFNEERNELSERE TIER
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2 Table Display x
File
Table Selector Filter
A - Column | Joint 1D |
Fiter | |
Joint 1D Output Case Result Set Step Type Step Num F1 kM) F2Z (kN) F3 (kN) M1 fkN-m}y M2 (kN-m) M3 fkN-m) R
3 0 ] 1}
ADD BOSpulse Pulsati... | <Base> Step by Step 0.0003333333333... |-5.7981E-05 1.6535E-05 0 0 L] 2.3576E-05
AD0 BOSpulse Pulsati... <Base> Step by Step 0.0006666666666... |-0.0004 7.3863E-05 1] [1] 0 0.0001
ADD BOSpulse Pulsati.. | <Bass> Step by Step 0.001 00012 0.0002 0 [} [)] 0.0003
ADD BOSpulse Pulsati... | <Bases Step by Step 0.0013333333333... |-0.0025 0.0004 0 a ] 0.0005
ADD BOSpulse Pulsati... | <Base> Step by Step 0.0016666666666... |-0.0053 0.0006 0 0 L] 0.0008
ADD BOSpulse Pulsati... |<Base> Step by Step 0.002 -0.0084 0.0009 0 Q 0 0.0012
ADD BOSpulge Pulsati... | <Base> Step by Step 0.0023333333333.._ |-0.0116 0.0013 0 ] 0 0.0016
ADD BOSpulse Pulsati... | <Base> Step by Step 0.0026666666666... |-0.0745 0.0016 0 0 0 0.0021
ADD BOSpulse Pulsati... | <Base> Step by Step 0.003 -0.0165 0.0021 0 ) 0 0.0025
A-DD BOSpulse Pulsati... | <Base> Step by Step 0.0033333333333... |-0.0172 0.0025 0 o ] 0.0025
ADD BOSpulse Pulsati... | <Base> Step by Step 0.0036666666666... |-0.0162 0.0029 0 ] 0 0.0032
AD0 BOSpulse Pulsati... <Base> Step by Step 0.004 0.0135 0.0032 1] [1] 0 0.0034
ADD BOSpulse Pulsati... | <Base> Step by Step 0.0043333333333... -0.0092 0.0035 0 0 0 0.0034
ADD BOSpulse Pulsati... | <Bases Step by Step 0.0046666666666... |-0.0037 0.0037 0 a ] 0.0032
ADD BOSpulse Pulsati... | <Base> Step by Step 0.005 0.0025 0.0038 0 0 L] 0.0029
ADD BOSpulse Pulsati... |<Base> Step by Step 0.0053333333333... | 0.0089% 0.0039 0 Q 0 0.0024
ADD BOSpulse Pulsati... | <Base> Step by Step 0.0056666666666... | 0.015 0.0038 0 0 0 0.0016
ADD BOSpulse Pulsati... | <Base> Step by Step 0.008 0.0204 0.0037 0 0 0 0.0007 w
of 1201 KN ~m e~ AddTables.. | | Done
N
11 WEFHIANESRIRER (TR RIERN)
A B S D E F G H K
1
2 |JointID Output Case Result Set Step Type  StepNum  F1 (kN) F2 (kM) F3 (kN) M1 (kN-m) M2 (kN-m) M3 (kN-m)
1182|A-00 BOSpulse Pulsation Loads <Base>» Step by Step | 0.396333333 1.6919 2.6863 o o 1] 8.6987
119E A-00 BOSpulse Pulsation Loads <Base>  Step by Step | 0.396666667 1.8956 2.7771 1] 1] a 8.8885
1194|A-00 BOSpulse Pulsation Loads <Base>  Step by Step 0.397 2.0984 2.8681 0 o 0 5.0773
1185|A-00 BOSpulse Pulsation Loads <Basex Step by Step | 0.397333333 2.2927 2.9589 o o 1] 9.2646
1195;\-00 BOSpulse Pulsation Loads <Base»  Step by Step| 0.397666667 2.4731 3.0491 1] 1] ] 9.4496
1197|A-00 BOSpulse Pulsation Loads <Base> Step by Step 0.398 2.6359 3.1384 o o 0 9.6318
1198|A-00 BOSpulse Pulsation Loads <Basex Step by Step | 0.398333333 2.7801 3.2262 o o 1] 9.8102
1195;\-00 BOSpulse Pulsation Loads <Base»  Step by Step| 0.398666667 2.9067 3.312 1] 1] ] 9.9839
1200|A-00 BOSpulse Pulsation Loads <Base>  Step by Step 0.399 3.0188 3.3951 1] o o 10.1521
1201|A-00 BOSpulse Pulsation Loads <Base> Step by Step | 0.399333333 3.1208 3.475 o o 0 10.3136
1202|A-00 BOSpulse Pulsation Loads <Base>» Step by Step | 0.399666667 3.2179 3.5511 o o 1] 10.4677
1203|400 BOSpulse Pulsation Loads <Base>  Step by Step 0.4 3.3153 3.6229 1] 1] a 10.6135
1204|0 o o)
1205| Chart Title
1206|

1207|
1208|
1209|
1210|
1211]
1212]
1213
1214]
1215|

1216

5. & 3CHk

[1] BOSpulse, https://software.dynaflow.com/bospulse/, accessed 4/22/2021

& 12:

TR A-00 BB B LA = 77

[2] CSI Analysis Reference Manual, November 2017
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