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9. SPECIFICATION OF VARIABLE DATA 
Data items like loads, thickness may have to be specified as a quantity that varies across the 
model. If the variation is with respect to a single parameter like time, temperature etc, it may be 
represented either by a table (section 6.5) or as an expression in terms of the parameter. The data 
variation can also be described as an expression in terms of nodal coordinates. The expression 
can contain arithmetic operators and functions as given below 

( )  Parenthesis 

**  Exponentiation 

*   Multiplication 

+   addition  (or unary +)  

-   subtraction  (or unary -)  

%   modulo 

abs(x)  absolute value 

sin(x) 

cos(x) 

tan(x) 

asin(x)  sin-1(x) 

acos(x)  cos-1(x) 

atan(x)  tan-1(x) 

atan2(y, x) tan-1(y/x) 

log(x)  loge(x) 

log10(x) log10(x) 

pow(x, y) xy 

exp(x)  ex 

pi  π 

sqrt(x)  x  



 52 

Note 

1. The functions in the expression must be in lower case characters 

2. If the expression is in terms of  nodal coordinates, the characters  X, Y, Z  represents 
the (x, y, z) coordinates of the node, where the expression is evaluated. Optionally the 
ID of a local coordinate system can be appended to the expression in square brackets 
([  ]), in which case the (x, y, z) is considered w.r.t that coordinate sytem  

3. If the expression can also contain a variable T, which may represent an independent 
variable like time, temperature etc 

4. The evaluation of expression follows the conventional operator precedence rules  

5. An expression must be enclosed in parenthesis if it does not contain ‘(‘ or ‘[‘ 

Examples 

1. (2 * X / 10)     is evaluated at a node by substituting x coordinate to X. Note that the 
expression is enclosed in parenthesis, since there is no other ‘(‘    . 

2. 2 * X / 10[3]  is evaluated at a node by substituting x coordinate, with respect to the 
local coordinate system 3 

3. 3*cos(T)  - cosine variation with respect to a parameter T 
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