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IIOLOINTERFEROMETRIC lvIETHOD FOR STRESS 

lvIEASUREMENT IN STRUCTURES 

A. KIC Z KO and S. OC II EL SKI (WARSZAWA)

Tl1eoretical foundations of holografie-interferometrie method to measure strcsses in 
t.he civil engineering and medianical structures are presented. A po�table, mountable
holographic camera is dcscribcd. Stress measurement technique and processing of results
are describcd.

1. lNTRODUCTJON

Majority of methods to mcasure residua! stresses arc based on the measure
ments of strain upon unloading or loca] yielding of materiał. Commonly used 

is a method in which unloading holes are drilled and strains are measured 

wilh the hel� of resistance strain gauge rosettes [1 ]. Blind holes with very 
small diameters are usually drilled not to disturb an existing stress state 
tao much. Holografie interferometry is used to examine welding stresses in 

pipcs as described in [2] where a method to process results is also offered. 

No information on small mountable holographic camcras capable of 

measuring stresses has been given in the technical literature. Investigations 

of stresses with the use of holographic interferometry have so. far been made 

in the laboratories. It was model structures or specimens that were mainly 
cxamined. The presented holographic camera is small, lightweight and can 

be easily mounted on a structure under examination. In a single measur

ing cycle aJl the three displacement components can be obtained, necessary 

for the principal stresses and their directions to be found. The camera can 
furnish fast and accurate assessment of stresses in varióus structures en

countered in civil engineering and machinery. It is especially useful wheu 

the surfaces to be examined are moist or excessively rough ,.,nd strain gauge 

rosettes cannot be properly placed on such surfaces. Moreover same crrors 
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existing structures. Its usefulness has been confirmed in both laboratory and 
field conditions, as was shown in the examinations of the cast-iron tubings 
and steel lining of the Bogdanka coal mine pit, respectively. One of the 
merits of the holographic interferometry is that the measurements can be 
made irrespective of the quality of a surface under study ( deep corrosion, 
great moisture contcst ). Thus the measurements of surfaces of concrete 
structures can be also performed. 

The presented holographic camera was constructed as a system of three 
independent in terferometers supplying the principal stress directions and 
two magnitudes of perpendicular normal stresses on the cxamined surface. 
Bcfore the method was established, some experiments had been made to 
optimize the conditions for the production of holointerferograms and to nu
merically process the obtaiued data in order to determine the stra.in field in 
the vicinity of an unloading hole. In this manner two materiał-independent 
constants a an b were defined that relate the strains and the stresses around 
the hole. Thus structures made of any materials can be dea.lt with. The 
required.accuracy of measurements was achieved due to the computer-aided 
processing of holographic data and due to modifications of interferograms 
by Iileans of the carrier frequency. The latter enabled signs of strains and 
stresses to be found as well. 
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