
 

   

 



 

  
  
  

   

Structural Steel Fastening System 

Tension Control Bolts (TCB) comprise of a button head design bolt with a 12 point pintail, a high 

strength hex nut, and a hardened flat washer. When installed with a dual socket electric shear 

wrench, the outer socket applies the turning force to the nut while the inner socket holds the 

bolt in place by gripping the 12 point spline pintail. When the forces reach or exceed the 

designed tension the 12 point spline pintail will shear off, leaving the bolt and nut securing the 

bolting application at the proper tension. 

Installation procedure 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  
  
  

   

Handling ς Storage - installation 

¶ All structural fasteners should be protected from dirt and moisture at the job site. No 

more than the amount of bolts to be used should be removed from the container. 

Remaining bolts at the end of the day should be returned to the correct container. Dirty 

/ oily /  rusted or bolts that have been lubricated or been exposed to water after supply 

bolts should not be used ¢/.Ωǎ ŀǊŜ ŎŜǊǘƛŦied in the AJAX NATA laboratory, to achieve the 

minimum tension requirements before shipping. Changes in the condition and the 

addition of foreign matters may alter the results in the field. 

¶ Place all the bolts into the connection, with the washer under the nut in standard and 

short slotted holes. For long slotted and oversized holes a washer should be placed 

BOTH the head of the bolt and the nut. Washer and nut identification markings should 

always face the opposite direction of the connection. 

¶ Bring all the fasteners in the connection to a SNUG TIGHT CONDITION, starting with the 

most rigid part of the connection. And commence the installation procedure as 

described above. 

Determining Proper Bolt Length 

To determine the proper length of the Fastener that is 

required, refer to the chart for the proper length to be 

added to the grip. 

Bolt size Length Added to Grip 

M12 20mm 

M16 22mm 

M20 25mm 

M24 31mm 

M27 38mm 

M30 41mm 
 

L = Bolt Length 
LG = Grip Length 
LA = Length added to Grip (as stated in the table above) 

MINIMUM BOLT LENGTH REQUIRED = LG+LA  



 

  
  
  

   

¢ƛƎƘǘŜƴƛƴƎ ƻŦ ¢/.Ωǎ 

Teƴǎƛƻƴ /ƻƴǘǊƻƭ .ƻƭǘǎ ό¢/.Ωǎύ ŀǊŜ ŀ ǎƛƳǇƭŜ ŀƴŘ ǳƴŎƻƳǇƭƛŎŀǘŜŘ ǎȅǎǘŜƳ ǘƘŀǘ ŎƻƳǇƭŜǘŜƭȅ ǊŜƳƻǾŜǎ 

the responsibility of attaining the correct preload in a given connection away from the erector. 

The Shear wrench is light in weight / quite to use and requires minimal effort to achieve the 

correct tension. For example to tighten a M20 for a friction joint connection requires 

approximately 375-450Nm. A substantial force if hand tightened and extended time is installed 

by an impact wrench. 

Before commencement of preloading, the connected components shall be fitted together and 

the bolt in the assembly shall be brought to a snug tight (finger tight) condition. This shall be 

carried out for all bolts to be installed in the connection starting from the most rigid part of the 

connection. In order to ensure that the preload in fully installed bolts meet the specified 

minimum preload, the installation process consists of two tightening stages, the first stage 

applies a bedding torque to ensure a firm contact between components. This can be 

accomplished by: 

1. Using the Shear wrench, but only snugging the bolts and not shearing off the splines. 

There is distinct change in sound/tone of the wrench motor, when used this way. It 

indicated that pre-tensioning has commenced and a bedding torque is being applied. 

Once bedded, when the power trigger is disengaged the wrench gearing will backtrack / 

reverse allowing the tool to be easily removed from the bolt. 

2. Using a standard nut runner / impact wrench with a deep socket to pull all the surfaces 

into contact without involving the bolt spline. (As the shear wrench is required for final 

tightening, this is the least preferred option) 

 

NOTE ς If mating surfaces are SIGNIFICANTLY distorted or misaligned the ά{[!±9έ bolts should 
ōŜ ǳǎŜŘΦ ¢/.Ωǎ Ŏŀƴ ōŜ ǳǎŜŘ ŀǎ ǎƭŀǾŜ ōƻƭǘǎΣ ōǳǘ ǘƘŜȅ Ƴǳǎǘ ōŜ identified and replaced with new 
bolts once all bolts in the connection have been tightened and the mating surfaces are in 
contact. 
 

The second tightening stage can only be achieved using the shear wrench. When the spline end 

of the bolt shears off at the break neck, full preload has been achieved as shown previously.  

 


