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Abstract: Problem of punching represents the biggest obstacle to use of flat concrete 
slabs. Traditional types of shear reinforcement like stirrups or the use of drop panels have 
been the solution, but they have their deficiencies. Stirrups are difficult to install and cannot 
be fully effective because of the way they need to be placed around the bending reinforcement. 
Hence, it is almost impossible for them to achieve required yield strength. The use of column 
capitols and drop panels complicates placement of installations and therefore additionally 
increases the height of the structures. 

This article analyses the shear reinforcement which is becoming very popular thanks 
to its ease of use and the ability to successfully deal with mentioned problems. After some 
thirty years of research, double-headed studs have become standard type of shear 
reinforcement for concrete slabs. Because of the different approaches to the problem of 
punching in the slab, for this work three different standards are chosen for comparative 
analysis: ACI 318-11, ETA -13/0151 and SIA 262 (2013). 

Here are provided some standards’ provisions and some calculation explanations. 
Numerical examples are done according to each of the presented codes for the case of corner 
column and the results are presented comparatively. 

Authors’ desire is that this comparative analysis provides basis for future application 
in our surrounding, because the available literature on double-headed studs is sparse. 

 
INTRODUCTION 

 
The slabs directly supported by columns offer interesting and simple solutions for 

variety of objects including buildings and smaller span bridges. These solutions are being 
adopted in residential, administrative, industrial types of objects and garage spaces. Their 
construction is more economic, they allow easier execution of mechanical and electrical 
installations as well as bigger storey heights. 
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effects on the structure are calculated for maximum values of stress in the joint. Figures 8 and 
9 [8] show the values of punching resistances at the critical section inside and outside of the 
reinforced zone respectively. The resistances are presented together with corresponding 
combination of flexural moments in the slab and the axial force in the column which are given 
by the separate curves and which values could be seen on the right vertical axis. 

Difference in the resistances is the result of the different lengths of critical perimeters 
and different corresponding force values come from the different resistances according to 
each of the standards considered. Limitation of the steel strength used for shear studs in ACI 
318-11 represent and important difference compared to the other two codes. 

 
CONCLUSION 

 
The aim of this article was to introduce the double headed shear studs to use in 

column-slab joints through comparison of three different standards. The basic equations are 
presented together with input data for calculation. The references are made to the literature 
where it is possible to find more detailed explanations. From the analysis of the results 
presented comparatively following conclusions are drawn: 

- Calculation methods differ and it is impossible to do the analysis on the identic 
examples, so that the results of these examples are also different. However it was 
possible to determine and to compare different parameters of resistance capacity. 

- ACI 318-11 gives the most conservative results 
- Due to the resistance limitation of the shear studs, ACI 318-11 needs more studs along 

the critical perimeter to transfer the same stress as in other two cases 
- SIA 262 (2013) requires less studs at the critical section, because contrary to ETA -

13/0151 it takes into account the contribution of concrete to overall strength 
- SIA 262 (2013) requires less studs per element 
- For the same characteristics of column-slab joint and the identical arrangement of 

studs SIA 262 (2013) allows greater forces in the critical section than ETA -13/0151 
- SIA 262 (2013) is the only one taking into account the effect of the slab deformation 

on the punching shear strength, what allows more realistic approach to the problem 
- SIA 262 (2013) give the most economic solutions regarding the quantity of steel 

needed for reinforcement. 
-  
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Ключови думи: устойчивост към напречни ударни сили, двуглави шипове, 

колона, връзка, сравнителен анализ 
Резюме: Използването на бетонни плочи най-често е свързано с възникването 

на проблеми в резултат на ударни сили. Те могат да бъдат преодоляни чрез 
употребата на стремена или падащи панели, които обаче си имат своите 
особености. Изграждането на стремена обикновено е трудоемка дейност, като те не 
могат да бъдат използвани напълно ефективно, поради начина, по който се 
разполагата около основите на постройките. Ето защо почти е невъзможно чрез тях 
да се постигне изискуемата предавателна сила. От друга страна употребата на 
падащи панели затруднява построяването на сградите, тъй като е необходимо те да 
бъдат изградени с по-голяма височина.  

Настоящият доклад анализира въздействието на напречните режещи ръбове, 
като съвременен метод за решаване на гореспоменатите проблеми. В резултат на 
дългогодишни научни изследвания, двуглавите шипове са определени като стандартен 
метод за преодоляване на ударните сили при изграждането на стоманени плоскости. 
Приложени са три различни стандарта за извършване на сравнителния анализ: ACI 
318-11, ETA -13/0151 и SIA 262 (2013). Представени са математически изчисления и 
обяснения, като основната цел на авторите е да представят постановки за бъдещо 
приложение на постигнатите резултати в нin our surrounding, because the available 
literature on double-headed studs is sparse. 

 
 
 
 
 
 
 

 


