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1 Introduction 
Fibre Reinforced Polymer (FRP) has been installed in some Sydney Water sites. The use is mainly 
driven by its better corrosion resistant properties in corrosive environment. While its use is often 
successful, there is anecdotal evidence of some unexpected early failure and durability problems. 

There is a lack of available publication and knowledge on the design methodology, material 
properties and history of performance in service to both designers and constructors. This has 
consequently limited the adoption of the material.   

The purpose of this User Guide is to outline the common issues associated with the use of FRP. 
This is not a technical document and appropriate advice should be sought. 

2 FRP 
2.1 Composite material  
FRP is a composite material consisting of a thermosetting polymer resin reinforced with glass or 
other type of fibres that provide strength and stiffness. The type of resin and fibre together with the 
mix proportion and manufacturing process would determine the strength and chemical resistance 
properties of the composite.  

2.2 Suitability 
A suitability report (Appendix 1) was prepared by Engineering and Environmental Services in 2013. 
It outlined the general properties, market availability and some examples of use in Sydney Water. 
The most common applications are floor gratings, platforms, handrails and ladders.  Some cases of 
structural use as support members were found, and quite extensively in a recently completed job at 
Penrith WWTP. 

The report found: 

1. FRP has good corrosion resistance to chemicals. 

2. FRP is light weight and possesses higher strength-to-weight ratio than steel. 

3. The durability under exposure to sunlight could be compromised. 

4. FRP composites exhibit little or no ductile behaviour which means failure may be sudden without 
early warning. 

5. There is a general lack of availability of published standards for materials properties and design 
methodology in Australia.  

6. FRP could have a cheaper life cycle cost over conventional galvanised steel when used in 
corrosive environment.  

7. There are local manufacturers but the market is generally supplied by imported materials mostly 
from China. 

A wider adoption of FRP gratings in corrosive environment was supported by the report. It 
recommended further work to be done on the capability of the market in the supply of reliable FRP 
guardrails and ladders systems.  
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The report did not endorse the wider use of FRP structural sections unless severe corrosion is a 
critical issue and significant benefit can be derived. If used, the structure must be designed by a 
competent engineer and supplied/ fabricated by an experienced manufacturer.  

Observation and validation of the long term performance of the existing FRP installations in Sydney 
Water were recommended. 

2.3 Life cycle cost   
The adoption of FRP to substitute the use of galvanised steel can be determined by carrying out a 
total life cycle cost comparison. The sectional size for both materials shall be selected to provide the 
same load carrying capacity. Up-to-date supply and installation prices should be obtained from 
suppliers.  

There is no established data on the expected life span of FRP when used in our work site 
environment. FRP is expected to last typically twice as long as galvanised steel in corrosive 
environment. Some indicative life span expectancy is given in Table 1 and may be used in the 
absence of better data. 

However, the advantage of longer life in FRP could be offset by the cost of more frequent inspection.  
Repair cost of defects or replacement of damaged parts may also be higher. This must be taken into 
account in the life cycle cost comparison.     

 

Table 1 – Indicative life span 

Environment FRP Galvanised Steel 

A. Open or ventilated, not exposed to 
high corrosive elements 

50 yrs 75 yrs 

B. Closed but not exposed to high 
corrosive elements 

50 yrs 25 yrs 

C. Open or ventilated, but exposed to 
high corrosive elements 

50 yrs 25 yrs 

D. Closed and exposed to high 
corrosive elements 

25 yrs 10 yrs 

 

 

2.4 Location selection 
The use of FRP should be based on consideration of the corrosion environment, safety risk, 
vandalism and life cycle costs. Table 2 gives some guidance on its adoption in typical Sydney Water 
sites. 
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Table 2 – Location selection for FRP 

Environment Description Location examples Notes 

A. Open or 
ventilated, 
not 
exposed to 
corrosive 
elements 

 

Benign indoor and dry 
environment 

• control room 
• office 
• water pumping station  
• water treatment plant 
• drinking water reservoir 

• galvanised steel typically 
offers better life cycle cost 
than FRP. 

• electrical insulation 
properties of FRP may be 
beneficial. 

• check compliance with BCA 
code when used in fire 
emergency egress 

B. Closed but 
not 
exposed to 
highly 
corrosive 
elements 

Constantly immersed in or 
splashed by water or in the 
water vapor space 

• inside drinking water 
reservoir 

• FRP may offer better value 
in particular when access 
for maintenance is difficult.  

• must comply with AS4020 
when used in contact with 
drinking water. 

C. Open or 
ventilated, 
but 
exposed to 
corrosive 
elements 

Marine environment • wharf and jetty 
• outfall site 

• vinylester resin only. 
• consider vandalism and 

safety risks. 

Coastal environment 
subject to salt spray 

• site within 1 km from 
coastline 

• consider vandalism and 
safety risks in public areas  

Corrosive chemicals – 
chlorine, sodium 
hypochlorite #, alum, 
sodium hydroxide. 

• chemical dosing plant • vinylester resin only. 
• check chemical resistance 

properties with supplier 
 

Corrosive chemicals – 
petrol, diesel and 
hydrocarbons 

• emergency generator 
site 

• vinylester resin only. 
• check chemical resistance 

properties with supplier. 

Occasional splashes of 
sewage or contact with bio-
solids 

• sewage pumping 
station 

• Wastewater treatment 
plant  

• vinylester resin only. 

D. Closed 
and 
exposed to 
corrosive 
elements 

Continually immersed in 
septic sewage or in non-
ventilated sewage 
atmosphere 

• sewage inlet chambers 
• settling tanks and 

digesters 
• SPS wet wells 
• sewage maintenance 

holes 

• vinylester resin only. 

# See Section 2.5 

 

2.5 Chemical resistance properties  
Chemical resistance properties tables are available from FRP manufacturers. The incorrect 
specification of resin type and curing system may reduce the longevity of FRP composite 
installations. 

When used in contact with or within splash zone of sodium hypochlorite, special caution should be 
taken. For long term contact, vinylester resin with a BPO/DMA curing system must be used. 
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Additional requirements such as an enhanced corrosion barrier may also be required. In most other 
applications in the splash zone, adequate washdown will eliminate significant durability issues. 
Where timely washdown is unlikely to occur, the use of FRP composites may not be appropriate. 

3 Inspection and maintenance 
3.1 Preventive inspection 
The objective of preventive maintenance inspection is to mitigate the threat to safety caused by 
unexpected failure. Repair cost may also be reduced if defects are detected early. It will also provide 
a record of the long term performance of the asset over time. 

Owing to the brittle nature of FRP and the potential issues with performance under UV light exposure, 
more frequent preventive inspection is required. This inspection may be carried out by competent 
staff using the inspection form in Appendix 2. When the extent of any defect is of concern, specialist 
assessment by a competent FRP inspector should be undertaken.  

The frequency of inspection would depend on the environment to which the installation is exposed. 
Table 3 provides a guide for the frequency. This may be varied and is dictated by site condition and 
age of the asset.  

Table 3 – Recommended FRP preventive maintenance 
inspection frequency 

Environment Interval 

A and B: Not exposed to corrosive elements 12 months 

C and D: Exposed to corrosive elements 6 months 

 

3.2 Repair and maintenance 
The repair and maintenance of FRP composites are specialized in nature. They should be 
undertaken by FRP suppliers with the necessary skill and experience. They may include re-coating, 
restoring finishes, reinstating clips and replacement of parts. 

4 FRP gratings 
Moulded FRP gratings are most common. Pultruded gratings are also available in the market. The 
gratings must comply with the requirements of AS 1657 – Fixed Platforms, walkways, stairways and 
ladders – Design, construction and installation.  The gratings must be provided with a non-slip 
surface and not used for surfaces with a slope more than 100. 

The capability and expertise of grating suppliers in the market is varied. There are trading firms who 
might simply import overseas products without informed quality control and are prepared to produce 
unreliable test certification. 
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To facilitate the purchase of gratings, a specification is available from Sydney Water. A market 
product assessment process will be implemented to encourage their wider adoption. 
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FRP Asset Preventive Maintenance Inspection Form 

Site: 

 
 

Asset Location:  

Date:  Inspected by:  

Asset 
Description: 

 

Asset Type 

  Grating   Guardrail   Ladder 

  Platform   Stairway   Pipework 

  Tank   Structural      

Record of Defects 

Location 
Identifier 

Defect Description  
Photograph 
No. 

Notes 
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Recommended FRP Preventive Maintenance Inspection Frequency 

Environment Interval 

A and B: Not exposed to corrosive elements 12 months 

C and D: Exposed to corrosive elements 6 months 

Note: May be varied as dictated by site condition and age of asset 

 

Defect description: 

Defect Description Corrective Action 

Surface discoloration Result of chemical reaction, heat or erosion.  

Monitor a control area 
and record rate of 
degradation. Typically 
no immediate repair 
is required. Obtain 
specialist advice if 
degradation 
continues. 

 

Powdery surface 
Film or barrier that is product of reaction between resin 
and process fluid. Barrier may inhibit ongoing rate of 
attack. 

Softening, voids Small crater or pits on the surface. 

Surface crazing 
A pattern of fine interconnected cracks. Shallow and slow 
growing.  

Shrinkage crack 
A pattern of shallow parallel cracks caused by thermal 
shrinkage.  

Blistering 

Permeation of water or chemicals into the laminate matrix 
thus causing the formation of pressure-filled pockets. 
Blisters tend to stop to grow in time. Not considered a 
problem unless result in breakup of structural laminate. 

Resin loss 
Surface stripped of resin. If stripped surface is polished, it 
is probably caused by erosion. If surface is fuzzy, resin 
may have been attacked by process fluid.  

Replacement may be 
required. Obtain FRP 
specialist advice. 

 

Exposed fibre 
Loose fibre remaining due to resin loss, insufficient resin 
cover or mechanical damage. 

Delamination 
Separation of layers in the laminate caused by disbanding 
between resin and reinforcement. 

Surface wearing 
Loss of surface slip resistance layer, UV surface veil, or 
mechanical wear on bearing surface.  

Structural crack Crack is usually deep and bundles of fibres are severed.  

Seek structural 
engineer’s advice. 

 

Deformation Deflection, buckling or rolling of members.  

Mechanical damage 
Chips, scratches, breaks or cuts caused by improper 
handling or external impact. 

Unsafe fasteners 
Missing, loose, dislodged, deformed, unsecured clips, 
bolts, nuts and pins. 

Rectify immediately. 
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Photo Guides 

Delamination of a flange 

 

Delamination of a pultruded channel web  

 

Delamination of a pultruded I-beam flange 

 

Discoloration 

 

Blister and delamination of pipe flange 

 

Fractured laminate 

 

Radial fracture of pultruded tube 

 

Flaking after drilling 
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Incorrect pipe penetration to tank wall without 
stiffener 

 

Surface voids 

 

 

Gelcoat wrinkling 

 

Surface crazing 

 

Incomplete edge sealing 

 

Exposed fibre pattern 

 

Gelcoat blister with oozing fluid 

 

Plate detachment 
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