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The tension force, P2, at the outer radius will be carried by 33mm diameter pins in the modules below the saddle and by friction throughout the remainder of the EB.  

The length of the module that a given set of 2 pins carries the force is 350mm.  According to EUROCODE 3, chapter 6.5, the maximum design load on the pin connection is the minimal of:
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where:

A = pin section

Fv = shear resistance per shear plane

fur = ultimate tensile strength of the pin

yMr = safety factor (1.25)

Fb = Bearing resistance

fu = ultimate tensile strength of the basis material

do = diameter of the pin hole

t = plate thickness

a = parameter (see ENV 1993-1-1, pag. 156)

Applying the above mentioned formulas we get the values:

Fv = 492 KN ; Fb = 355 kN

So, the design load per pin is 355 kN.  For a set of pins is 710 kN which is equivalent to 2,028 N/mm (710kN/350mm).  The force P2 is below this value everywhere except at the front at modules interface 58-59 and 59-60 which have the values of 2,520 N/mm and 2330 N/mm respectively.  

In order to support the maximum load of 2,520N/mm additional 33mm diameter pins must be inserted.   This maximum load is 1.25 times greater (2,520/2,028) than the nominal load which means that the number of pins in the front region of the EB must be increased by 25%.  The front of the EB is taken in the analysis as being the first 1400mm from the front of the EB.  In this region there are 8 pins, therefore, an additional 2 pins needs to be added at each of the high load interfaces.  
With the addition of the 2 extra pins there will be 10pins over a distance of 1400mm so the design load of all of the pins in the front of the EB will be:

(10*355kN)/1400 = 2535 N/mm  

The design load of the set of 10 pins is 2,535 N/mm is equal to the applied load of 2,520N/mm so the loading is within the parameters of Eurocode.

Location of Pin Holes

The additional pins will be located at the module interfaces with the highest tension load in order to transfer the load to the double link plate and then to the saddle through the key.  

Two of each link plate ATLLEMGX0004 and ATLLEMGX0005 will each have an additional two 32mm diameter holes drilled in them as seen in the figures below.  These holes will be drilled at the location of the existing M12 lifting holes because these holes will act as a pilot hole and will make it easy to location the position of these additional holes.  The 32mm diameter holes should be drilled before these link plates are installed so that they can be match drilled like the other pin holes after installation.  However, a corresponding hole will not exist in the girder which will make match drilling these holes more difficult than the nominal pin holes.  These link plates will be mounted at the interface between modules 43-44 and 53-54 which are both directly below the double link plate locations.  


The two double link plates also have two additional 32mm diameter holes in them.  These holes were put in during the fabrication of these plates.  These additional holes will have to be match drilled as well and will not have a corresponding hole in the girder which will make it more difficult to match drill these holes.  
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