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Curve Operations

T/HIS contains over 80 functions for
manipulating curve data.

Functions are divided into 4 main categories:
Operate, Maths, Automotive and Seismic.

The T/HIS Manual explains the functions in

more detalil.
Operate
ABS  |ADD (w|ADD (x| AVE AT | CLIP
You can hover over a button COM | DIF DIV {v)| DIV )] ENV | ERR
for a description (whether it is INT LSQ | MAP | WMAX | MIN | MON
selected or not). MUL (v MUL (6 NOR (v)|NOR (3)|ORDER| REC

Muttiply ¥ IEV |R-AVE| SMO | SQR |STRES
SUB (v)[SUB (| sum | TRa | vEC |VEC(2D
WINDO| ZERO | dB | dBA | Octave
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« The Operate menu contains a number of Page Nu el =l 7 =] Pl BPrime
general functions. (

« Basic functions include adding,
subtracting, multiplying and dividing
curves by either constants or other
curves. Other options include integration,

differentiation and normalisation.
Mone

« More advanced functions include the << Undock Operate
vector magnitude of 2 or 3 components, ABS  ADD (v|ADD (x)| AVE | CAT | CLIP
summation of multiple curves and the com | DIF |DIv (y)|DIV ()| ENV | ERR
minimum/maximum of multiple curves. INT | Lsa | maer | mex | s | mon

MUL (y)[MUL (x)|NOR (v)|NOR (x)|ORDER| REC
RES | REV |R-AVE| SMO | SQR |STRES
SUB (v)[SUB ()| suMm | TrRa | VEC |VEC(2D
WINDO| ZERO | dB | dBA | Octave
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Automotive (filtering)

<< Lndock Altomotive
CB0 | C180 | CBO0 | C1000 | BUT |BUT(p)
FIR HIC | HIC{d) [3ms CL| EXC VC
AL THIY NI TTI [NOR (yIINOR [x)
REG | VEC |VEC(2d| ACU | COR1 | CORZ
COR3 | WIF

W Copy Style from Input to Qutput Curve

The Automotive menu contains a number of
industry standard filtering options and injury
criteria.

— SAE C60, C180, C600, C1000 filters
— Butterworth and FIR filters

— Head Injury Criteria (HIC)

— 3ms Clip

— Viscous Criteria

— Theoretical Head Impact Velocity

— Neck Injury Criteria

— Thoracic Trauma Index
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Maths / Seismic

<< |nd

SURT | LOG | BEXF |LOGIO| " n | LOGx)
LOGI0(| SIN | ASIM | COS | ACOS | TAN
ATAMN | ATANZ

W Copy Style from Input to Output Curve
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W Copy Style from Input to Qutput Curve

The Maths menu contains a number of standard
mathematical functions:

Square Root, Log, Ln, Exponential, SIN, COS,
TAN, ASIN, ACOS, ATAN.

The Seismic menu can be used to handle
response spectra information. In particular,
displacement, velocity or acceleration spectra
can be read and converted to another format.
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One curve input

Page Num [eljel] Jel] 1 el = Pr\med

« Operations requiring one curve input (e.g.
ABS, CLIP, DIF,...)

— Click on the curves in the list; alternatively, left
click on the desired curve on the plot.

e PaceE s —— — If the operation requires constants, these are
e ML R typed in the blue text boxes (e.g. X minimum
SOR | STRES [SUE (v)|SUB [x)] SUM TRA VEC Value)

VEC(2D WINDO| ZERO dE dBA | Octave

R — One output curve is produced from each input

IO/ Pu I - minimum valug Pick Xmin
Al > mzdrmum value Pick Xmax curve.

Pick ¥min
PAl 7 miEdmum value Pick Ymax

_| Snap to curve points

Select by area
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Two curve input

Page Num Jefel] T 1 el & Primej

« Operations requiring two inputs (e.g. MUL)

— A (“Group 17) can be
* One curve: Select one curve in the usual way.
« Many curves: Select N curves in the usual way.

<< Undock

ABS |ADD (y)|ADD () AVE | CAT | CLIP | COM » ”
DIF |DIV(y)|DIvEg| ENY | ERR | INT | LS — B ( Group 2 ) can be

MAP | MAX | MIN | MON |MUL (y) MUL (x) NOR {y ] ]

NOR (| ORDER| REC | RES | REV |R-AVE | SMO « Constant: key in the value. Each curve in Group 1
SQR | STRES|SUB (v)/SUB (x)) Sum | TRA | VEC . .. .

VEC(2D|WINDO| ZERO | dB | dBA | Octave will be mUItlplled by the constant, prOdUC|ng N
[v* Copy Style from Input to Output Curve

output curves.
m“ (OINTo 1N 0 (highest+1) L. .
—= s S - * One curve: select the curve in the usual way.

Fiter... | show Groves| ey in: [ G Each curve in Group 1 will be multiplied by this
IR AR e curve (the y-values at each x-point are multiplied
R PPN R together), producing N output curves.

* N curves: select the curves in the usual way. The
first curve in A is multiplied by the first curve in B,

v the second by the second, etc, resulting in N

" output curves.

Al Mone |Wisible(Pr| Pick
Filter... | Show Groups| Keyin:n
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Output curves

File Graphs Ploting Functions  Display  Images Options  Help Pick Curvels) __M Page Mum Jetel] el - [N Prlmej
=Nl Fuoting Display Auto_Blank  AB =

By default, both input and output curves are kept, and the output
60.000 71 curve has the same colour and style as the input curve. Both of
these behaviours can be changed. In this example of the Smooth

A

40.000 T

| operation, the colour and style of the output curve is chosen not to — =

20.000 | be copied from the input. 285 NADD (v]ADDN| AVE | CAT | CLIP | coM
DIF [NV (v)|DIV oo NENY | ERR | INT | Lsa

0.000 L Meap | I | MING | MO [MUL () [ MUL () NOR (v)

NOR ()|ORDER| REC | RES NREV | R-AVE [ smo
3

SQR STRE‘NSUB(y)SUB(x) sW | TRa | vEC |

— YVEC(2D[WINDSY ZERO dB dBA\Qctave
_ | Copy Style from Input to Output Curvel

Smoothing Factor > 1 {integer)

-20.000

-40.000

Acceleration

L | S|
Filter... |Show

-60.000

-80.000

-100.000

-120.000

1 —— Vely-Whole Model (Dif} — Vel y - Whole Model (Dif} {smth)
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Quick-Pick

File Graphs Pl

otting  Functions Display Images Opfions  Help Pick Curve(s)

ﬂ Plotting Display Auto_Blank  AB
3.000 L L L L L L L
2500 f| When an operation is selected, the quick-pick option
automatically changes to ‘Pick Curve(s)’, allowing the :
) / ) . ABS |ADD (v)|ADD | AvE | caT | cLiP | com
2.000 7] input curve(s) to be selected by Left-Clicking on them in _ DIF_|DIV ()| DIV pa| ENV | ERR | T | Lsa
. . . ; MAP | MAX | MIN | MON [MUL (v) MUL 00|NOR (y)
= the graph. Curves are then h|ghl|ghted as they are pICked. lf NOR (x) ORDER| REC | RES | REV |R-AVE| MO
g =0 S S S S — A I R | STRES |SUB (v)|SUB ()| UM | TRa | VEC
[ : : : : : : VEC(Z2 %DO ZERO dB dBA | Octave
E ' ' ' ' ' ' | Copy Style Tesdnput to Output Curve
§ 1.000 _'"""'E """" E""""E """" E""""I """" E B T our 1) ]
' ' ' ' ' Al | Nome [visibiet®
! ! ! ! ! Filte Show Groups | Key in:
0500 |--=""" A b . P T P = I
0.000 SEREREEE Rk shEhbbht EEbbb b i
-0.500 i i i
0.000 0.002 0.004 0.006 )
Time ﬁw None |visible(Pr| Pick
Filter Show Groups | Key in:
— Disp x- Node 1343 — Disp x- Node 1345 crovcrepe] ke [N
Disp x - Node 1344 Disp x - Node 1346
} DIALOGLE =0
fiten [Di 4] & :
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Contact Information

ARUP

www.arup.com/dyna

For more information please contact the following:

UK: China: India:

The Arup Campus Arup Arup

Blythe Valley Park 39F/41F Ananth Info Park

Solihull Huaihai Plaza HiTec City

B90 8AE 1045 Huaihai Road (M) Madhapur Phase-lI

United Kingdom Xuhui District Hyderabad 500081, Telangana
Shanghai 200031 India
China

T +44 121 213 3399 T +86 21 3118 8875 T +91 40 44369797 / 98

dyna.support@arup.com china.support@arup.com india.support@arup.com

or contact your local Oasys LTD LS-DYNA Environment distributor
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