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1. Introduction

Despite the continuous improvement of survey methods and advances made 
in survey equipment technology, the elimination of outliers still remains an issue 
today. When performing an adjustment one often assumes a very simple probability 
distribution of errors, such as a normal distribution. In classical statistics the correct-
ness of the results relies on the assumption, that the chosen errors distribution mod-
el is strictly true. This is, in fact, often not the case, as the large errors occur consider-
ably more often than the normal distribution would suggest. Even the high-quality 
samples analysed in astronomical research, containing several thousands of mea-
surements each, do not follow the normal probability distribution. Deviations from 
the model may occur due to e.g. blunders in measuring, incorrect point numbering, 
errors made during data copying etc. [12].

Although there exists a wide range of literature concerned with gross errors 
detection and elimination, this surveying problem is still being discussed. There are 
many so-called methods robust against the in uence of gross errors, which can gen-
erally be divided into two groups.

The  rst group includes methods based on the criteria of so-called robust esti-
mation. These methods minimise the in uence of the outlying observations on the 
 nal result of the computations by modifying of the observation weights.

The second of them consists of methods where results, obtained by the least 
squares adjustment are analysed with the use of statistical tests. In these methods an 
identi ed outlier is removed from the dataset. If multiple outliers occur, the iterative 
process of least squares adjustment is conducted and followed by tests. The observa-
tions suspected of gross errors are discarded from the dataset [1]. A few commonly 
used methods of these groups are presented below.
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1.	 Loads over Suspended Roofs and Their Consequences

It is snow and ice load, temperature, wind and dead loads or pretensioning which 
are named in the literature [13, 14] as those having a significant impact on work of 
roofs, but first of all, on the safety of operations and the use of a structure. The main 
problem in suspended roofs – open structures – is the presence of many (actually most) 
of these loads at the same time. They cause, in a practically continuous way, changing 
forces acting on a structure and thereby changing the geometry of the structure. long-
term tensile load causes the gradual lengthening and thereby causes a decrease in the 
tension forces adversely changing conditions of stability of the construction work [10]. 

The main load is the snow and ice load. It creates a real threat to the safety of the 
structure, especially in the case of roofs of large span between supports [6, 7]. A specific 
type of load are changes of temperature. The impact of these changes is particularly im-
portant in the case of pretensioned constructions, because they can lead to a significant 
growth (decline) in cables [13, 14]. Disregarding the impact of the temperature load 
can also lead to a degradation of the structure [11], a failure or a disaster. The proper 
assessment of the current load (especially in the case of an abnormal snowfall [17] and/
or temperature changes) is always essential when assessing the safety of the facility. 
At the stage of the operation the assessment can be performed using the results of the 
survey, to which and on which [16] appropriate corrections should always be placed.

2.	 The Impact of Temperature and Temperatures of a Construction

Thermal, climatic actions on construction elements are treated as changing in-
fluences which are caused by changes of temperature fields at a specified period of 
time. In order to determine the thermal effects one should use coefficients of a linear 
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