
APPENDIX (1)

EXAMPLES OF THE NEWMARK

Mumerical Method

The Newmark (29) numerical method for computing 

moments, deflections, and buckling loads is the procedure used to 

analyze the steel poles in this study. Examples are presented below 

to demonstrate the main features of the method as it applies tosteel 

transimision poles. The six examples are:

1. Prismatic, transversely loaded cantilever,

2. Tapered, transversely loaded cantilever,

3. tapered, transversely loaded cantilever with discontinuous El 

and concentrated moment.

4. prismatic, axially loaded antilever (to determine buckling 

load),

5. prismatic cantilever with P-delta effects included, and

6. prismatic cantilever with P-Delta and large deflection effects 

included.

Because the structures considered in this study are statically 

determinate, moments are easily computed in terms of known 

structural geometry and assurfied deflections. With moments 

known, the purpose of Newmark’s method is simply to integrate 

curvature (the ratio of moment of flexural rigidity, MIEI) to obtain 

deflections. The deflections computed may not be the same as 



those assumed to calculate the moments which began the process. 

Thus, the method is iterative, and continues until assumed and 

computed deflections agree to within about one percent. (If 

moments can be computed without having to assume a deflected 

shape, the Newmark method does not require iteration, see 

example 1.)



Appendix (2)

PROBABILITY DISTRIBUTION BACKGROUND

A.1 From Data to Distributions:

Information about the probable values of quantities such as 

structure loads and material resistance is determined from the 

collection and evaluation of data.

Examples:

1. To estimate the probability that the maximum wind speed in 

the next year at a specified location will be within certain 

limits, one would examine the records of past yearly 

maximum speeds measured by an anemometer in the same 

area.

2. To estimate the probability that the strength of a structural 

element is within stated limits, one would examine results 

from past strength measurements of similar elements.

Generally, the data must be processed in some manner to make 

them useful. Common summary statistics for a set of data are the 

mean, m, variance, G standard deviation, G, and coefficient of 

variation, V.



Example:

Nowhere City Annual Fastest-Mile Wind Speeds

Summary Statistics





Example:

Nowhere city fastest-Miles

By using the table in the example above one could estimate:

P 43.8 mph] = 0.5238 and use interpolation for intermediate values 

of W. However, it would be more convenient to use and equation 

relating W and its cdf. While a curve could be fit to the (Wi,) P 

points, this is not the common procedure. There are several 

convenient functional forms which meet the requirement for being 

a cdf, namely:



1. the function is 0 at -x and 1.0 at + and the function is always 

increasing toward + and therefore is always positive.

Among these are the normal, lognormal, Gumbel Type 1, 

Gumbel Type 2, and three parameter Weibull (described in A.2). 

The first four of these distributions are two parameter distributions 

whose parameters are obtained from the mean and standard 

deviation of the quantities they represent. One might hypothesize 

that the fastest-mile values in Nowhere City are normally 

distributed with mean equal to 45.6 mph and standard deviation 

equal to 11.2 mph, or Gumble Type 1 with that m and rn The three 

parameter Weibull distribution also requires specification of the 

location parameter, which is the lowest abscissa at which the pdf is 

defined. If the numerical cdf is available, the hypothesis can be 

tested by comparing the numerical cdf is available, the hypothesis 

can be tested by comparing the numerical cdf value at each data 

point to the cdf value predicted by the functional form. If the two 

are nearly equal or each data point, the hypothesized distribution 

fits the data well. The interested reader is referred to the text by 

Benjamin and Cornell (5) for further information on evaluating 

hypotheses.









A.3.6. Miscellaneous

Polynomial Approximation to Normal cdf (4)




