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1 True or False: Per the new ASTM 
F3125 standard, ASTM A325 high-
strength bolts are now specified 
and ordered as ASTM F3125 Grade 
A325 high-strength bolts.

2 True or False: The term “type” 
is used to differentiate between 
heavy-hex bolts and tension-
control (TC) bolts.

3 Tension-control bolts (ASTM F3125 
Grade F1852 and Grade F2280) are 
limited to a maximum diameter of:
a. 1 in.   b. 11⁄8 in.
c. 1¼ in.   d. 1½ in.

 4 Which of the following conditions 
shown in Figure 1 below fall 
outside the scope of the 2014 
RCSC Specification for Structural 
Joints Using High-Strength Bolts?

TURN TO PAGE 14 FOR THE ANSWERS.

This month’s Steel Quiz is all about bolts.steel quiz

The process is to force a hole through the HSS with a carbide conical tool rotating at sufficient

speed to produce high rapid heating, which softens the material in a local area. The material

that is displaced as the tool is forced through the plate forms a truncated hollow cone (bush-

ing) on the inner surface and a small upset on the outer surface. Tools can be obtained with

a milling collar so that the material on the outer surface is removed, producing a flat surface

allowing parts to be brought in close contact. A cold-formed tap is then used to roll a thread

into the hole without any chips or removal of material. The resulting threaded hole has the

approximate dimensions and hardness of a heavy hex nut. Shear and tension strengths of

ASTM F3125 Grade A325 bolts can be developed for certain combinations of bolt size and

HSS thickness (see Figure 7-9).

Drilling equipment with suitable rotational speed, torque and thrust is required, but with

small sizes and thicknesses, field installation with conventional tools is possible. The bolts

are designed with the normal criteria and the HSS limit states are bolt bearing and tearout

in shear and distortion of the HSS wall in tension. HSS strength is not affected by the

process except for the reduction in area due to the holes.

Threaded Studs to HSS

Threaded studs are available in 3/8-in. to 7/8-in. diameters and can be shop- or field-welded 

to an HSS with a stud-welding gun. The connection is similar to a bolted connection with an
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Fig. 7-8. Two types of blind bolts.

HSS Thickness                                                               Bolt Diameter (in.)

         (in.)                        1/2                           5/8                          3/4                           7/8                            1

         3/16                          X                             X                                                                                           

          1/4                           X                             X                             X                                                            

         5/16                                                        X                             X                             X                              

          3/8                                                                                        X                             X                             X

          1/2                                                                                                                                                     X

Fig. 7-9. HSS thickness and bolt diameter combinations for flow-drilling.

c. Through-bolt connection

Figure 1.

d. Thermal insulation  
     within the grip

a. Blind bolts b. Stacking washers
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ANSWERS

1 True. Since the new ASTM F3125 standard replaced 
six standards (ASTM A325, ASTM A325M, ASTM A490, 
ASTM A490M, ASTM F1852 and ASTM F2280), the term 
“grade” is used to help identify which specific product is 
required. It should be noted that the new grade names 
are the same as the names for the previous standards. 
This should facilitate a smooth transition. In order to help 
engineers in specifying bolts, Chapter J Section J3.1 of 
the 2016 AISC Specification for Structural Steel Buildings 
(ANSI/AISC 360, available at www.aisc.org/standards) 
establishes Bolt Groups as follows:
➤ Group A—ASTM F3125/F3125M Grades A325, 

A325M, F1852 and ASTM A354 Grade BC
➤ Group B—ASTM F3125/F3125M Grades A490, 

A490M, F2280 and ASTM A354 Grade BD
➤ Group C—ASTM F3043 and F3111

So, rather than specifying a bolt as F3125 Grade 
A325 or F3125 Grade F1852 in your design documents, 
you would only need to specify a Group A bolt to 
encompass all bolt styles of the same strength level. 

2 False. The term “style” is used to differentiate between 
heavy-hex bolts and TC bolts. “Type” refers to different 
steel compositions.

3 c. 1¼ in. TC bolts were previously limited to a maximum 
diameter of 11⁄8 in., but this maximum has increased up to 
1¼ in. per the new ASTM F3125 standard.

4 a., c. and d. The RCSC Specification (available at 
www.aisc.org/standards) does permit the use of 
alternative-design fasteners, but blind bolts would not 
satisfy all of the requirements in Section 2.8. For the 
joint with the thermal insulation, Section 3.1 states that 
compressible materials shall not be placed within the grip 
of the bolt. The commentary in Section 1.1 states that the 
provisions of the RCSC Specification do not apply when 
material other than steel is included in the grip. Therefore, 
the RCSC does not address conditions where a thermal 
break material is used within in the grip. Similar concerns 
would be raised if there was essentially air in the grip 
which would be the case for a through-bolted connection. 
Use of stacked washers is not prohibited by the RCSC 
Specification. Commentary Section 2.3.3 explains that 
“if necessary, the next increment of bolt length can be 
specified with ASTM F436 washers in sufficient number to 
both exclude the threads from the shear plane and ensure 
that the assembly can be installed with adequate threads 
included in the grip for proper installation.”
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