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Section 11

External load resistedby shear of bolt andbearing on connected plies

External load

External load

FIGURE 
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Structural Design Using Hobson Bolts
The two basic types of metric bolt used in 
structural engineering in Australia are:■  Commercial bolts to AS/NZS 1111 (Property  Class 4.6).
■  High strength structural bolts to  AS/NZS 1252 (Property class 8.8 and 10.9).The design provisions for structural bolts are 

contained in AS 4100: Steel Structures. The 
fabrication and erection of designs to AS4100 
are covered by AS/NZS 5131: Structural steelwork 
– Fabrication and erection. These standard use 
Limit State Design (LSD) alternatively referred 
to as Load and Resistance Factor Design (LRFD) 
methodology.

Australian StandardsThe relevant material standards referenced by  
AS 4100 are the current editions of:■  AS/NZS 1110 ISO metric hexagon precision bolts and screws.■  AS/NZS 1111 ISO metric hexagon commercial bolts and screws.■  AS/NZS 1112 ISO metric hexagon nuts, including thin nuts, slotted nuts and  castle nuts.

■  AS/NZS 1252 High strength steel bolts with associated nuts and washers for structural engineering.■  AS/NZS 1275 Metric screw threads for fasteners.
■  AS/NZS 1559 Fasteners — Bolts, nuts and washers for tower construction.ASI - Reference Design GuidesThe Australian Steel Institute (ASI) provide a 

number of design guides to be used in conjunction 
with AS 4100 and AS/NZS 5131 including:■  Design Capacity Tables for Structural Steel Vol 1: Open Sections.■  Design Capacity Tables for Structural Steel Vol 2: Hollow Sections.■  Design Guide 1: Bolting In Structural Steel Connections.■  Standardised Structural Connections.■  Handbook 1: Design of Structural Steel Connections.■  Economic Structural Steelwork – Design of More design guides can be found on the 

Australian Steel Institute (ASI) website.
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Section 11

Bolt pre-load produces friction

Clearance hole in plates

Hardened washer

Heavy nut

Frictional forces atmating surfaces resistsexternal load

Clamping force developedby tightening of nut

High strength bolt
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Structural Design Using Hobson Bolts
Bolting CategoriesThe strength of bolts is normally specified in 

terms of the tensile strength of the threaded 
fastener. As a consequence, grades of bolts are 
identified in the following manner:Property Class X.Y (eg. Property Class 4.6 or Property Class 8.8) where X –  is one hundredth of the nominal tensile strength (MPa)

Y –  is one tenth of the ratio between nominal yield stress and nominal tensile strength expressed as a percentageA standard bolting category identification system 
has been adopted in AS 4100. These are:■  snug tightened (applies to commercial and high strength structural bolts) — designated 4.6/S, 8.8/S and 10.9/S respectively;■  fully tensioned, friction type (high strength 

 detangised — )ylno stlob larutcurts
8.8/TF and 10.9/TF;■  fully tensioned, bearing type (high strength structural bolts only) — designated 8.8/TB and 10.9/TB;

The system of category designation strength grade designation (4.6, 8.8 or 10.9 ) by a supplementary letter (S — snug; T 
— full tensioning). For 8.8/T and 10.9/T a additional letter (F — friction-type joint; B 

—bearing-type joint).Category 4.6/S refers to commercial bolts of 
Property Class 4.6 conforming to AS/NZS 1111, 
tightened using a standard wrench to a ‘snug-
tight’ condition.

AS 4100 describes ‘snug-tight’ as “the tightness 
attained by a few impacts of an impact wrench podger spanner”. The aim of this installation is to 

achieve a level of tightness so that all plies in a 
joint are in full contact. It is a final mode of bolt 
tightening for 4.6/S and 8.8/S bolting categories, 
and the first step in full tensioning to 8.8/TF and 
8.8/TB bolting categories — see page 70.Category 8.8/S and 10.9/S refer to high 

tensile bolt assemblies tightened to a ‘snug-
tight’ condition as described above. These 
bolts are used as a higher grade bolt replacing 
a commercial bolt to increase the capacity of 
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