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Welcome to the Ramset Anchoring 
Resource Book

These concise and systematically presented books contain the 
information useful to Architects, Specifi ers and Engineers when 
selecting the masonry anchoring solution that best suits their 
project.

Selection of a masonry anchoring product is made on the basis 
of the basic type of fi xing (male or female, bolt or stud), macro 
environment, (eg coastal or inland), micro environment (particular 
chemicals) and of course the capacity that best meets the design 
load case.

Where the fi xing is simple and does not warrant strength limit state 
calculations, selection on the basis of load case is made simple and 
easy with safe working load tables for each masonry anchor.

Where more rigorous design and strength limit state calculation 
is required, the simplifi ed step-by-step method presented in this 
booklet will allow rapid selection and verifi cation of the appropriate 
masonry anchor.

This “Anchoring Technology” booklet contains the design process 
and anchoring technology information.

We know that you will fi nd these books both useful and informative.    

Anchoring Technology
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Provided the applied load is less than the remaining preload, slip 
virtually does not occur, and the fi xing experiences the applied 
load as a reduction elastic compression of the concrete. When 
the applied load exceeds the preload, the clamped material can 
separate from the concrete and slippage of the joint can commence.  
If the design requirement is for negligible slip (say 0.1mm), the 
assembly torque should be both carefully specifi ed and applied. It is 
recommended that anchor capacity be limited to a percentage of the 
expected preload after allowing for long term degradation.

Slip Load and Preload

The ability of an anchor to sustain cyclic loads depends (as for slip 
loads) primarily upon the relationship between the applied load and the 
effective preload in the anchor. Where the applied load is less than both 
the preload and the static working load, the fastening has the ability to 
withstand an infi nite number of repetitions of the applied load. 

The cyclic loading is experienced as changes in pressure at the 
interface of the fi xture and the concrete, and the stress range in 
the anchor should never approach the endurance limit. To ensure 
long life of the fastening under cyclic loading, the designer should 
ensure (as for slip loads), that the applied load is less than “h”% of 
the expected long term preload after allowing for degradation.

The Boa Coil anchor performs more like a slight undercut anchor 
where the fi rst slip measured at 0.1mm is close to the ultimate load 
of the anchor in concrete. The Boa Coil anchors ability to sustain 
cyclic loads depends primarily upon the interaction of the Boa Coil 
and the concrete sides of the hole. It is this unique interaction that 
enables the Boa Coil anchor to achieve high fi rst slip loads. 

To ensure long life of the fastener under cyclic loading the designer 
should ensure (as for slip loads), that the applied load does not 
exceed 65% of the fi rst slip load, called reduced characteristic 
ultimate slip load. When the applied load is less than the reduced 
characteristic ultimate slip load the Boa Coil Anchor has the ability 
to withstand an infi nite number of repetitions of the applied load.

Slip Load

Ultimate load

Long term preload

slip load=

65% of slip loadApplied
load

Displacement

Summary

Load 
Condition

Static Cyclic

Clamping 
Pressure

+ve +ve / -ve +ve

Number 
of cycles 
before slip

∞ ∞ ∞

Capacity ØNurc ØNurc ØPL

Capacity 
from
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= 0.65   Asfy

Tables 2a Tables 2a

Fasteners in Cracked Concrete

Cracking impacts anchor performance

Studies have revealed that cracking typically occurs in the tension 
zone of the concrete element, and that these cracks can signifi cantly 
impact the performance of anchors. Cracks can originate on a 
concrete beam or slab in variety of ways: creep, temperature 
settlement of the support or foundation, thermal expansion and 
contraction, stress overload, or from a natural disaster such as an 
earthquake or fl ood.

Logically, structures in high seismic zones of the country are 
especially affected because cracks in concrete tend to be developed 
or enlarged in the event of an earthquake. Therefore, the testing 
of post-installed concrete anchors used in cracked or un-cracked 
concrete becomes extremely critical in these regions.

Current research being carried out in Europe and America indicates 
that fasteners perform the same in tension zones of concrete under 
static and cyclic load conditions and the same in un-cracked areas 
under static and cyclic load conditions.

Un-Cracked Cracked

Static Load ØNurc ØNurc

Cyclic Load ØNurc ØNurc

 = 0.74 Spatec
 = 0.68 Boa Coil
 = 0.58 Anka Screw
 = 0.40 TruBolt
 = 0.40 DynaBolt
 = 0.00 DynaSet

Max crack width  = 0.4mm Max.

Anchoring Technology / Slip Load and Cyclic Loading5
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Anchoring Technology / Corrosion and Fire5

Corrosion

During their service life, fasteners may be subjected to a range of 
corrosive agents, and environments. Atmospheric environments 
may include the benign, such as indoors in dry conditions. The 
less benign outdoor areas are exposed to rain and/or humidity. The 
chloride bearing atmospheres under the infl uence of sea winds are 
more corrosive. 

The polluted atmospheres in some industrial areas, and the marine 
environment over the sea, at the shore, or within the splash zone, 
may be highly aggressive. Fastenings may be required to be placed 
under fresh waster, salt water, or in contact with a whole range of 
potentially corrosive liquids. Ramset anchors are supplied with a 
range of corrosion resistances suitable for various applications.

There is a large number of specialist texts on the subject of 
corrosion, to which the reader is referred.

The stainless steel specifi cation for Ramset anchors has a high 
molybdenum content, which gives superior resistance against 
chlorides and common industrial pollutants.

Stainless steel anchors should be insulated from the zinc coating, 
when securing galvanized steelwork, because of the possibility of 
galvanic corrosion.

Fire

When exposed to heat so that it reaches a temperature of about 
550ºC, steel retains about half of its original strength. Designers 
have traditionally adopted this limiting temperature for the retention 
of structural integrity. In circumstances where heat can be expected 
to vent through the roof sheeting, there is little risk of the fi xings at 
the supports of steel beams, reaching the same temperature as the 
most critical part of the main steel structural elements. Generally, 
fi xings reach signifi cantly lower temperatures than the main 
structural elements.

Part of an anchor is always embedded in and insulated by the 
concrete, which increases the time for the heat to fl ow to the 
anchoring element of the anchor, and because of the heat sink of 
the concrete mass which takes heat from the anchor, there is an 
increase in the time for its temperature to rise.

Fire induced deformations of wall panels, and the behaviour of 
the structural frame under fi re, should be carefully considered in 
the fi re design. Spread of the fi re to adjoining properties will be 
prevented, as long as the panels remain fi xed to the structural 
frame. The connection between a heavy structural steel frame 
and the wall panels should be via deformable ties.

Mechanical Anchors

Expansion and cast-in anchors manufactured in steel, are subject 
to the above limits, except that conditions are generally more 
favourable to the retention of structural strength for these anchors, 
than other components of an unprotected structure.

Chemical Anchors

The limiting operational temperature for chemical anchors is 100ºC. 
When used for anchoring reinforcing steel, chemical systems are 
provided with concrete cover, and may be designed to provide the 
desired fi re rating, by limiting the temperature rise at the anchor 
points. Where protection is required for the steel structure, special 
temperature limiting fi reproofi ng material is specifi ed. To achieve 
the same results as in ambient conditions the same protection 
should be extended to any exposed fi xings to the concrete 
structure. 

Tests have shown that if chemical anchors are exposed directly 
to fi re, the temperature increase progresses relatively slowly along 
the mortaring and surrounding concrete when unprotected. The 
bonding effect only weakens moderately and steel failure tends 
to be the mode of failure. 

 

ENVIRONMENT CORROSION 
PROTECTION

SPECIFICATION

Indoors, Under cover Plating Zinc plated to
AS1791 – 1986

Low humidity Minimum
thickness 6 µm

Exposure to
moisture likely

Passivated,
Designation C

Exposed to weather Galvanising Hot dipped to
AS1650 – 1989

Industrial pollution Minimum
thickness 42 µm

Marine
Environment

Chemical plants Stainless steel ISO03506 – 1979

Aggressive
environments

Grade A4,
Prop Class 70

At the sea (AISI 316)
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Project
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Location

Project ID

Date

Design By

Checked

Sketch

Anchoring Resource Book Design Worksheet

Notes

N* & V* are the per anchor load cases.
Check both external and internal anchors for suitability.

Tensile design action effect  *N kN

Shear design action effect V* kN
 
Fixture thickness t mm

Concrete compressive strength f’c MPa

Anchor spacing a mm

Edge distance e mm

No. of anchors in a row parallel to edge n

Direction of shear load  degs.

Step 1 - Select anchor to be evaluated

Table 1a Interaction Diagram
Anchor Type 

Find intersection of N* and V* Values.
Select anchor size. 

Table 1b Absolute minima, am & em
Check for compliance with absolute minima tick  

Step 1c Calculate effective depth, h 

Checkpoint 1

Anchor size selected? tick  
Comply with absolute minima? tick  
Effective depth, h calculated? tick  

Notes for this application
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Step 2 - Verify concrete tensile capacity – per anchor

Table 2a Concrete tensile capacity, ØNuc 

Table 2b Concrete compressive 
strength effect, Xnc x 

Table 2c Edge distance effect, Xne x 

Table 2d Anchor spacing effect, 
external to a row Xnae or  x 
   or
Table 2e Anchor spacing effect, 
internal to a row Xnai  x 

Checkpoint 2

Calculate ØNurc = ØNuc * Xnc* Xne* (Xnae or Xnai) = 

Step 3 - Verify anchor tensile capacity – per anchor

Table 3a Calculate steel tensile capacity, ØNus x or 

Step 3b Confi rm bolt tensile capacity, ØNtf x or 

Checkpoint 3

ØNur = Minimum of ØNurc’ ØNus’ ØNtf = 

N* / ØNur  1.0?  / =   tick  

If not satisfi ed return to step 1.

   Tensile Design Completed

Step 4 - Verify concrete shear capacity – per anchor

Table 4a Concrete shear capacity, ØVuc   

Table 4b Concrete compressive 
strength effect, Xvc x 

Table 4c Load direction effect, Xvd x 

Table 4d Anchor spacing effect, Xva x 

Table 4e Multiple anchors effect, Xvn  x 

Checkpoint 4

Calculate ØVurc = ØVuc * Xvc * Xvd * Xva * Xvn = 

Step 5 - Verify anchor shear capacity – per anchor

Table 5a Calculate steel shear capacity, ØVus x 

Step 5b Confi rm bolt shear capacity, ØVsf x 

Checkpoint 5

ØVur = Minimum of ØVurc’ ØVus’ ØVsf  

V* / ØVur  1.0?  / =   tick  

If not satisfi ed return to step 1.

   Shear Design Completed

STEP 6 Combined loading and specifi cation

Checkpoint 6

N* / ØNur + V* / ØVur  1.2?

   / + / =   tick  

If not satisfi ed return to step 1

   Design Check Completed

Specify
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