
Stud welding in mid-winter 
In Moscow, directly on the banks of the Moskva, one of the highest buildings of the Russian capital is 
currently under construction. With its 63 storeys and total height of about 270 m, it is designed to 
accommodate commercial premises and office space. Six of its storeys will be below ground level. The 
general contractor is our Turkish customer ENKA. 
The building is reinforced with an inner concrete core of roughly elliptic form and connected with a steel 
structure or, more precisely, a composite steel structure using trapezoid steel sheets. 
 
This particular structure requires 
“through deck stud welding”. Almost all 
the steel sheets used are of different 
shape and cut to measure on site, then 
fastened to the steel girders with 19 x 
150 KÖCO shear connectors. About 
200,000 shear connectors are welded 
on, 3,500 for each floor. KÖCO has 
supplied studs with a warranty notch bar 
impact value of 40 joules at  
- 20°C, a quality standard far above 
ISO 13918, but an understandable 
requirement from the customer’s point  
of view, due to the environmental 
circumstances. 
 
The temperature in Moscow had 
dropped to -30° C when the first part of 
stud welding was carried out. Since the 
operators had hardly any experience 
with through deck welding, an urgent 
request for help reached me. 
During my stay on this building site in January, the temperature was constantly below -20°C. In genera l, 
expert opinion holds that welding is not permissible at all at such temperatures. However, this must be put 
into perspective in view of the prevailing conditions. 
Low temperatures cause high-speed cooling of the welding pool and the welding zone. If a certain “critical” 

cooling speed is exceeded, martensite begins to form. 
However, the starting point of the cooling process is far 
above 1000°C, so whether the environment temperatur e is 
+20°C or -20°C makes hardly any difference to the c ooling 
speed. 
What special risk is then involved in welding at low 
temperatures? It is hydrogen! Condensation begins at 
0°C, i.e. water vapour condenses into liquid water.  
Everyone has experienced at some stage how a film of 
moisture forms on cold objects, particularly metal parts, as 
soon as they are brought from cold to warm surroundings. 
If such parts are welded, the water molecules are split into 
hydrogen and oxygen; then the hydrogen atoms penetrate 
into the crystal lattice of the steel, especially into areas of 
imperfection such as dislocations, martensite zones or 
nests of pores, where they can cause the dreaded 
“hydrogen-induced cracks”. I do not wish to go into more 
detail at this point, since this subject is dealt with in many 
specialist volumes. 
At the low relative humidity prevailing in Moscow at that 
particular time, no condensation takes place and 
consequently no hydrogen embrittlement either. Of course 
there must be no snow on the parts to be welded, 
because it will invariably lead to hydrogen atoms entering 
the weld. 
So, what exactly was the problem on this building site? 
 

 

View of the steel structure from below 

The first storey of the steel structure is under construction. 



1. The trapezoid profile was so narrow that the ceramic ferrule holder could not press the ceramic ferrule 
against the metal plate, and the foot-plate seized against the corrugation. The remedy applied here was to 
lengthen the ceramic ferrule holder, so that the footplate was lifted a little higher, to where the conical profile 
left more space. 
2. The profile sheet was not seated firmly 
everywhere on the top flange of the girder, in 
particular where it overlapped. This caused the 
welding pool to flow into the gap, thus preventing the 
formation of a weld collar, and the ceramic ferrule 
was unable to protect the welding pool. The result 
was a heavy accumulation of pores. 

3. The welding cable, rather stiff at such low 
temperatures, slowed down the lifting of the piston, 
thus increasing the occurrence of ignition problems. 
This was remedied on site by giving the gun slight 
manual support. Within a short time, the operators 
had got the knack. By adjusting the control of the lift 
circuit (as is generally known, the lift voltage is 
substantially reduced after about 150 ms to prevent 
excessive heating of the magnet), the lifting 

performance can be adapted to such extreme conditions. Heating of the welding equipment, the gun and the 
cable was hardly noticeable. As a precaution, the power source had even been lightly encased and two  
heaters installed to provide heat; a measure that proved 
unnecessary. 
Stable, satisfactory conditions had been reached by the 
end of one day’s technical support. Whoever visits the 
ENKA building in Moscow in future should remember 
that the bond between steel and concrete has been 
created with 200,000 KÖCO shear connectors. 
 
For more detailed information, please contact the 
author. 
 
Rainer Trillmich (IWE)  
 

 

Faulty weld because of welding through two metal 
sheets 

 

Stud welding on the exterior column (please note the 
cross-section of the profile!) 

 

 Encased ELOTOP 3002 

 

K 26 with extended ceramic ferrule holder 

Perfect through deck weld 


