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Technical Note

BluGeo GRP60
GRP CONTINUOUSLY THREADED SOLID BAR

BluGeo GRP60 use in accordance with AS4678:2002 
earth retaining structures
This technical note is provided to assist Geotechnical and Structural Engineers in the design of earth retaining structures 
using BluGeo GRP60 soil nails and rock anchors in accordance with AS4678:2002 Earth Retaining Structures.
The design tensile strength is defined in Clause 5.5.1.6 of AS 4678:2002 as:

Td*=Tu (oI up)(oI rc oI ue)(oI ri)(oI rt oI rs oI rst oI ud)(oI n)

where, Tu is the short-term tensile strength of the reinforcement, and oI  are reduction and uncertainty factors for the 
reinforcement.

Uncertainty Factor oI up
The uncertainty of test data for BluGeo GRP60 is based upon the confidence in the repeatability of laboratory results 
achieved during independent laboratory testing of the product. In all cases, Bluey Technologies has provided on its data 
sheet values lower than the minimum achieved during testing to ensure that the values can be used with full confidence of 
repeatability. Based upon the adoption of lower than minimum test results the appropriate oI up value to be used is:

oI up = 1.0

Reduction Factor (Creep) oI rc
The reduction factor for creep effects over time are based upon the plastic nature of certain products over time and their 
susceptibility to ongoing deformation under sustained long term loadings. The manufacturers of the BluGeo GRP60 have 
undertaken extensive creep load testing on its products and have also Australia & Asia-Pacific compared these results to 
industry best practice and available International design standards.
We refer to test report by University of Sherbrooke Sherbrooke, Quebec Canada Certification of FiReP Glass Fibre- 
Reinforced Polymer (GFRP) Rebars: Creep Rupture Strength dated December 2011. The report demonstrates a 
tendency curve fit from the 3 sets of data obtained by testing GFRP bars #4 at stress ratio of 90%, 85% and, 75% UTS 
the rupture strength, which is the 106 strength, is approximately 60% of UTS.
Based upon laboratory testing we recommend the following oI rc value to be used:

oI rc = 0.60

Uncertainty Factor (Creep Time Extrapolation) oI ue
The uncertainty factor for creep time extrapolation is based upon the results of test report by University of Sherbrooke 
Sherbrooke, Quebec Canada Certification of FiReP Glass Fibre- Reinforced Polymer (GFRP) Rebars: Creep Rupture 
Strength dated December 2011.
The extrapolation in this report is within accepted levels provided by International Standards including CAN/
CSA-S807-10, 2010, “FRP Product Specification,” Canadian Standards Association, Rexdale, Ontario, Canada.
Based upon a design life of up to 100 years we recommend the following oI ue value to be used:

oI ue = 1.0

Reduction Factor Installation oI ri
The reduction factor for installation damage of the product is based upon the amount of damage which is likely to be caused 
during site handling and installation.
This factor is mostly concerned with products such a geogrids and geotextiles which are likely to be damaged by machinery and 
handling during compaction and laying activities. Generally soil nails are securely packaged during transport then
carefully inserted into a protected hole prior to grouting. The likelihood or possibility of undetected damage during this process is 
negligible and should form part of the installation quality procedures.
Based upon reasonable installation protection procedures we recommend the following oI ri value to be used:

oI ri = 1.0
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Reduction Factor (Thickness) oI rt
The reduction factor for thickness of the product is related to loss of section area of material with time. This reduction 
factor is relevant to metallic reinforcements subject to corrosion only.
The oI rt value to be used is:

oI rt = 1.0

Reduction Factor (Strength) oI rs
The reduction factor for strength of the product is concerned with the loss of strength with time due to corrosion.  
This reduction factor is relevant to metallic reinforcements subject to corrosion only.
The oI rs value to be used is:

oI rs = 1.0

Reduction Factor (Temperature) oI rst
The reduction factor for temperature of the product is related to the difference in temperature occurring during product 
testing and that temperature occurring in the installed environment. The testing of BluGeo GRP60 has been carried out 
within reasonable limits of anticipated soil temperatures in all Australian environments.
The oI rst value to be used is:

oI rst = 1.0

Uncertainty Factor (Degradation) oI ud
The uncertainty factor for degradation of the product is concerned with chemical and biological effects on the 
reinforcement over its required design life. We refer to the SMEC Memorandum dated 21st May 2012 which outlines 
design life expectations in accordance with both International Standards and also an independent evaluation through 
extrapolation of accelerated age testing completed by University of Sherbrooke Sherbrooke, Quebec Canada.
Based upon a 100 year design life and full grout encapsulation using BluCem HS200 it is recommend the following oI ud 
value to be used:

oI ud = 0.65

Structure Classification Factor oI n
Values of oI n ranging from 0.9 to 1.1 are given by AS 4678 : 2002 inTable 5.2 for different structure classes.

For design of connections

Uncertainty Factor for Connection Strength oI ucon
The uncertainty for BluGeo GRP60 connections is based upon the confidence in the repeatability of laboratory results 
achieved during rigorous testing of the product. In all cases, Bluey Technologies has provided on its data sheet
attached values lower than the minimum achieved during testing to ensure that the values can be used with full confidence 
of repeatability. Based upon the adoption of lower than minimum test results the appropriate oI ucon value to be used is:

oI ucon = 1.0
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IMPORTANT NOTICE
This Technical Data Sheet is provided for general information and instruction only. Bluey does not warrant that the information it contains is accurate, reliable or 
complete. Bluey does not warrant that the product (or any related services) will achieve any of the characteristics set out herein in any particular application in the field, 
nor that it will be suitable for any specific use or purpose. The properties and characteristics set out herein represent typical testing results under laboratory conditions 
only. Results of actual product implementation may vary. Site-specific and project-specific criteria will affect product performance, including without limitation: surfaces, 
materials or products used with the product or to which the product is applied; and weather, climatic or seasonal conditions. The user must take into account all such 
criteria relevant to the project concerned when considering any desired results, including by undertaking trial mixing and application under site conditions. Not all 
product parameters are batch tested as part of the manufacturing quality control process, and performance may vary between batches.

If Bluey gives any express written product warranty in relation to the product, that warranty is subject to the foregoing qualifications, despite anything to the contrary in 
any other document. All other representations, advice, suggestions or promises regarding the product’s performance or its implementation, whether verbal or in 
writing, and whenever given, including in the course of any field services, are expressly disclaimed. Without limiting the foregoing, Bluey will have no liability for loss or 
damage of any kind if any application specifications are not followed.

The foregoing is not intended to exclude any warranties or guarantees which by law cannot be excluded. Subject only to the foregoing provisions of this Notice, and 
to the extent permitted by law, Bluey disclaims all liability for loss or damage of any kind suffered as a result of or in connection with the product or its implementation. 
If such liability cannot be wholly excluded, Bluey’s liability will, to the extent permitted by law, be limited to the replacement of the product itself or the direct cost of 
replacement of the product itself (not including any collateral or consequential loss or damage of any kind). 
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