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1 Asset description and functional components 

Inspection and maintenance guidelines of permeable paving must be read in conjunction with Water sensitive 
urban design (WSUD) assets: Inspection and maintenance guidelines | Overview 

 

Permeable paving 

Permeable paving, which comprises a layer of modular paving blocks, typically impermeable, is specially laid 
in a matrix to allow infiltration of water through open-graded aggregate in the joints, cores, or other openings, 
to a bed, base or sub-base layer, or a combination thereof. (Adapted from American Society for Testing and 
Materials C1781/C1781M – 21) 

These vertical slots between impervious paved areas promote infiltration, thereby reducing the volume of 
runoff from roads, car parks and footpaths constructed of permeable paving. The common features of 
permeable pavements include a permeable surface layer overlaying an aggregate storage layer. The reservoir 
storage layer consists of gravel or aggregate, which is used to store water before it is infiltrated to the 
underlying soil or discharged towards a piped drainage system. 

A consistent and even surface is critical for the effective performance of permeable pavement. 

Functional components 

 

Figure 1.1 The functional components of permeable paving  
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Figure 1.2 The functional components of permeable paving, cross section 

 

Permeable paving comprises six key functional components (Figure 1.1 and Figure 1.2): 

1. Pavement surface Comprises a layer of modular paving blocks, typically impermeable, specially laid in a 
matrix to allow the ingress of stormwater via the joints between the pavers. These joints are filled with 
uniformly sized 2-5mm aggregate. Stormwater passes through to the bedding layer below via the voids 
between the aggregate.  

2. Bedding layer Generally a uniformly sized 2-5mm aggregate, with sufficient void to enable stormwater to 
efficiently drain from the surface to the base course. 

3.1 Base course Typically comprises compacted unbound uniformly sized gravel or aggregate, providing the 
main load bearing layer.  The thickness of this layer must be sufficient to resist traffic loads and to provide 
the required water storage. 

3.2 Subgrade This in-situ soil at the pavement site. It is also known as the "Formation Level", which can be 
defined as the level at which excavation ceases and construction starts. The degree of compaction will be 
in accordance with the engineering specifications. 

4. Underdrains While permeable paving preferably drains directly into underlying soils, in situations of low 
infiltration clay soils (as is often the case in the greater Adelaide region), permeable paving may have an 
underdrainage system with a liner. The underdrains consist of a series of slotted agricultural pipe laid 
within the base course to direct subsurface flows to the stormwater system. 

5. Inspection pipes Vertical risers, generally made of PVC or uPVC pipe, connected to the underdrains that 
allow for the monitoring and maintenance of underdrainage pipes. 

6. Outlet The outlet of a permeable paving system is the point at which stormwater finishes running over the 
surface. This is usually a pit at the low point in the system. 

7. Other features (not shown in diagram) 

Extended detention depth (optional) typically extends up to 50mm above the surface of the system. It 
detains water temporarily during a rainfall event, allowing a greater volume of water to be captured and 
slowly filtered through the filter media. 

 

Design Tip: Sand must not be used instead of aggregate in any of the permeable paving system layers as it 
slows water ingress and prevents the system performing as designed.  
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2 Inspection and maintenance forms and activities 

Routine inspection requirements typically involve: 

▪ Check for sediment accumulation in the joints and design voids between the pavers.  

- To determine the extent (depth) of clogging of joints between the pavers, pry out aggregate 

and sediment with a flat head screwdriver until little or no accumulated sediment appears. 

▪ Check for ponding as an indicator of system clogging 

-  Refer to Section 4 for Infiltration rate testing methods 

▪ Check water levels in inspection pipes as an indicator of system clogging 

▪ Check for loss of aggregate in the joints and design voids between the pavers 

▪ Check the permeable pavement is kept clear of leaf litter and debris 

▪ Check for sediment and debris build-up in outlets 

▪ Check paver condition 

▪ Check surface levels for signs of slumping/settling of the pavers 

▪ Monitor weed growth within the paver joints and design voids 

Routine (proactive) maintenance requirements typically involve: 

Activity Frequency 

▪ Clean/street sweep permeable pavement surface to remove  

accumulated debris and loose sediment:  
- For small areas: Use bristle broom, leaf blower, Bi-monthly1 

rotary brush with plastic bristles, wet/dry shop vacuum 

or walk behind vacuum or pressure washer2 

- For large areas: Use streetsweeper  Bi-monthly1 
 

▪ Top-up joints and design voids between pavers with aggregate Annually 

▪ Clear blocked inlets and outlets After significant rain events 

▪ Weed removal Every 12 weeks 

▪ Removal of sediment, litter and other debris After significant rain events 

▪ Replace damaged pavers and inspection pipes/covers Annually 

1 Monthly during Autumn 
2 Refer to Tech Spec 23 | Edge restraints for interlocking concrete pavements, Interlocking Concrete Pavement 
Institute for more information on proactive maintenance and rectification equipment options. 

Major maintenance or rectification activities typically involve: 

▪ Complete removal and replacement of the jointing aggregate via  

- sweepers. Extremely clogged surface will require two or more passes OR 

- high-power washing and vacuum equipment. Water is applied to loosen the sediment OR  

- high pressure air/vacuum. High pressure air is blasted into the joints to dislodge sediment 

and debris which is removed via the vacuum AND 

- filling of paving joints with replacement aggregate, including compaction to help settle the 

stones into the joints. If settlement of the aggregate in the joints occurs, aggregate should 

be topped up to within 5mm of the paver surface. 

▪ Remove clogged geotextile fabric between the bedding and base course layers. Reconstruct 

permeable pavers in accordance with the design specifications. Note: If the ratio of diameter of 

bedding layer to base course layer aggregate is less than 1:10, geotextile fabric is not required 

between the layers. 

 

https://interlock-concrete.com/specifications
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▪ Remove clogged geotextile fabric between the base course and the sub-grade and replace 

clogged geotextile fabric. Reconstruct permeable pavers in accordance with the design 

specifications. 

 

 

Details of the routine inspection and maintenance activity to maintain the amenity of permeable paving can be 
found in form 

01: Inspection and maintenance sheet | Permeable paving – routine (proactive). 

Routine inspections include the performance of a condition assessment audit to inform asset management 
planning. The condition assessment score matrices are detailed in form 

02: Condition assessment audit – descriptive reference sheet | Permeable paving. 

For assets that require major maintenance or rectification, further guidance is provided in form 

03: Rectification activity guide | Permeable paving 
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Trouble shooting 

Clogging can be avoided by more frequent use of street sweeper in permeable pavement areas. 

Bedding and screed material for pavers Washed sand should never be used for the bedding course and 
between the join and design voids of permeable paving as the voids between the sand particles are too small 
to facilitate effective infiltration. Uniformly sized 2-5mm aggregate is the industry-preferred standard, or as 
specified by the designer. 

Myth busting 

Myth 1 Geotextile fabric is needed between the bedding course and base course aggregate layers. 

If ratio of diameter of bedding layer to base course layer aggregate is less than 1:10, then geotextile fabric is 

NOT required between the layers. Why? The materials are close enough in size, ensuring that migration of 

smaller bedding course material into the voids of the base course does not occur. In this case, inclusion of 

geotextile fabric between the bedding and base course layers may result in failure of the pavement in 

situations of high lateral loads: The geotextile fabric can act as a shear plane, allowing the force of vehicle 

braking and accelerating to shunt pavers out of alignment. 

Myth 2 Clogging of a permeable pavement asset requires complete asset renewal. 

Usually the clogging in the bedding course layer is due to the use of geotextile fabric between the bedding 

course and the base course. Rectification will involve the removal of all pavers and the bedding course layer 

only, typically 25-50mm depth of uniformly sized 2-5mm aggregate. In these situations, there is no need to 

renew the base course layer. 

Waste and soil disposal – general 

Note: Waste and soil disposal procedures must adhere with South Australian EPA and local authorities 
requirements. 
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01: Inspection & maintenance sheet | Permeable paving – routine 
(proactive)  

Date  Purpose of visit Rainfall conditions 

Location   Routine inspection  Rainfall today (_____mm) 

Asset name   Response to complaint  Rainfall in last 3 days (__mm) 

Asset ID   Other (specify)  No recent rainfall 

Inspected by 

(name /company) 

     

  
 

INSTRUCTIONS 

Prior to maintenance activities occurring, rate asset functional component condition score (from 0 to 5) as per the scoring 
system below and circle the relevant score. 
 
If score = 0, generate Works Request to refer matter to relevant Council team to decommission the asset or investigate 
further. 
If score = 1, no action is required. 
If score = 2, action may be required in some circumstances. 
If score = 3, undertake the necessary maintenance and record action taken in right hand side column. 
If score = 4 or 5, generate Works Request to refer matter to relevant Council team for rectification works. 

Scoring 
0 – Asset has been decommissioned, no longer exists or was not able to be rated due to serviceability issues 
1 – As new 2 – Working well, PI met 3 – Routine (proactive) maintenance required 
4 – Major maintenance/minor rectification works required 5 – Major rectification required 
 
Actions 
If further action is required, raise a Works Request for relevant department. 
Provide reason for 0 rating/not rated. 
 

Functional 
component Performance indicator (PI) Existing condition score and action(s)  

1 Pavement surface (including joints between pavers and design voids) 

1a Loss of 
aggregate 

Limited loss of aggregate from 
paver joints and design voids 

<5% of pavers affected 

0 1 2 3 4 5  

 Top up material in joints and voids with correctly sized aggregate as per 
design specifications 

Information: Refer to Works as Executed plans for specifications for 
aggregate material. 

 Other (provide details): 

 

1b Permeability 
and clogging 

(Annual) 

Limited clogging of joints 
between pavers and within 
design voids 

Simple Infiltration Test – clears 
in < 30 seconds 

0 1 2 3 4 5  

 Paver surface cleared of sediment accumulation via sweeping with a 
stiff broom 

 Paver surface cleared of sediment accumulation via sweeping with a 
street or footpath sweeper 

 Paver surface cleared of sediment accumulation via targeted use of 
street or footpath sweeper fitted with a vacuum unit or similar 

 Upper 20-30mm of clogging material removed manually using a 
screwdriver (or similar) 

 Washing with a high-pressure hose (not preferred option) 

 Backfill voids between permeable pavers with uniformly sized 2-5mm 
aggregate. 

Information: Vacuum cleaning should be used for preference. 
Cleaning with a high-pressure hose should only be adopted if sweeping 
and vacuuming are ineffective, as it is likely to wash aggregate out of 
permeable spaces between block pavers. Aggregate materials may 
need to be topped up after cleaning. 

 Other (provide details): 
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Functional 
component Performance indicator (PI) Existing condition score and action(s)  

  

1c Damage No broken pavers 0 1 2 3 4 5  

 Replace broken pavers 

Information: Void and joint material may need to be topped up after 
pavement repair. 

 Other (provide details): 

 

1d  Horizontal 
displacement 

(Annual) 

Limited lateral displacement 

Limited damage to edge 
restraint and/or good 
interlocking 

0 1 2 3 4 5  

 Investigate causation, remove, rectify and reinstate. 

Information: Common causations include: geofabric layer below 
bedding material or poor edge restraint. 

 Other (provide details): 

 

1e Weeds Limited weed cover 0 1 2 3 4 5  

 Remove weeds by hand 

Information: Use of herbicides is not recommended because of the 
system's direct connection with the stormwater system. 

 Other (provide details): 

 

2, 3 and 4 Bedding layer – no routine (proactive) maintenance activity  

5 Inspection pipes 

5a 

 

Clogged 
system 

(Annual) 

No standing water 6 hours after 
storm event 

0 1 2 3 4 5  

 Works Request raised to investigate source of blockage in permeable 
paving system 

 Other (provide details): 

 

5b Damage Limited damage 0 1 2 3 4 5  

 Damaged inspection caps repaired 

 Damaged inspection caps replaced 

 Repair damaged inspection pipe 

 Other (provide details): 

 

6 Outlet grate and pit 

6a Blockage Limited blockage 0 1 2 3 4 5  

 Outlet pipes and pits cleared of accumulated sediment or debris, to 
ensure permeable pavement underdrainage pipes can drain freely 

Information: Usually there will be a nearby downstream pit that 
underdrainage pipes drain into. 

 Other (provide details): 

 

6b Damage Limited damage 0 1 2 3 4 5  

 Repair damage to outlet grate 

 repair damage to outlet pit 

 Other (provide details): 

 

7 Other structure, e.g. handrails, bollards, access ramps, pits, pipes, kerbs 

7a Damage to or 
removal of 
structure/s 

(Annual) 

Limited damage 0 1 2 3 4 5  

 Repair damaged structure/s 

 Replace significantly damaged or removed structure/s 

 Other (provide details): 
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02: Condition assessment audit – descriptive reference sheet | Permeable paving 
 

 

Functional 
component 

Inspection 
frequency 
(months) 

Very good 
(condition score – 1) 

Good – Performance 
indicator (PI) met 
(condition score – 2) 

Fair 
(condition score – 3) 

Poor 

(condition score – 4) 
Very poor 
(condition score – 5) 

1 Pavement surface (including joints between pavers and design voids) 

1a Loss of 
aggregate 

3 Aggregate in paver joints 
and design voids flush with 
finished surface level 

Limited loss of aggregate 
from paver joints and design 
voids 

Minor loss of aggregate from 
paver joints and design 
voids 

Moderate loss of aggregate 
from paver joints and design 
voids 

Significant loss of aggregate 
from paver joints and design 
voids 

 <5% of pavers affected 5-20% of pavers affected 20-50% of pavers affected >50% of pavers affected 

1b Permeability 
and clogging 

Annual No clogging of joints 
between pavers and within 
design voids 

Limited clogging of joints 
between pavers and within 
design voids 

Minor clogging of joints 
between pavers and within 
design voids 

Moderate clogging of joints 
between pavers and within 
design voids with sediment 

Significant clogging of joints 
between pavers and within 
design voids with sediment 

No ponding  Simple Infiltration Test – 
clears in < 30 seconds  

Simple Infiltration Test – 
clears in 30-60 seconds 

Simple Infiltration Test – 
clears in 60-90 seconds 

Simple Infiltration Test – 
clears in > 90 seconds 

1c Damage 3 Pavers in excellent condition No broken pavers Minor area (2% or <2m2) of 
pavers damaged 

Moderate area (2-15% or 
2-15m2) of pavers damaged 

Significant area (>15% or 
>15m2) of pavers damaged 

1d Horizontal 
displacement 

Annual No lateral displacement Limited lateral displacement Minor lateral displacement Moderate lateral 
displacement 

Significant lateral 
displacement 

 Limited damage to edge 
restraint and/or good 
interlocking 

Moderate damage to edge 
restraint and/or fair 
interlocking and/or minor 
shearing in association with 
geofabric layer 

Significant damage to edge 
restraint and/or poor 
interlocking and/or moderate 
shearing in association with 
geofabric layer 

No edge restraint and/or 
very poor interlocking and/or 
significant shearing in 
association with geofabric 
layer 

1e Weeds 3 No visible weeds Limited weed cover Minor weed cover Moderate weed cover Significant weed cover 

1f Litter and/or 
debris 
(larger than a 
soft drink 
can) 

3 No litter and/or debris 1 piece of litter and/or 
debris/20m2 

2-3 pieces of litter and/or 
debris/20m2 

4-5 pieces of litter and/or 
debris/20m2 

Significant amount of litter 
and/or debris 

 Limited impact on aesthetics Minor impact on aesthetics Moderate impact on 
aesthetics 

Significant impact on 
aesthetics 

2 Bedding layer - no routine (proactive) maintenance activity  

3 Base course - no routine (proactive) maintenance activity 

4 Underdrains - no routine (proactive) maintenance activity 
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Functional 
component 

Inspection 
frequency 
(months) 

Very good 
(condition score – 1) 

Good – Performance 
indicator (PI) met 
(condition score – 2) 

Fair 
(condition score – 3) 

Poor 

(condition score – 4) 
Very poor 
(condition score – 5) 

5 Inspection pipes 

5a Damage 3 No damage Limited damage Minor damage (e.g. piece 
missing from cover cap) 

Moderate damage (e.g. 
missing cover cap) 

Significant damage allowing 
soil and debris to readily 
enter pipe 

   Minor risk to structural 
integrity of asset 

Moderate to significant risk 
to structural integrity of 
asset, public safety or asset 
function 

6 Outlet grate and pit 

6a Blockage 3 

(and after 
significant 
rain events 

No blockage Limited blockage Minor blockage, causing 
slight obstruction of outflows 

Moderate blockage, causing 
some obstruction of outflows 

Blockage completely 
obstructing outflows 

6b 

 

Damage 3 

(and after 
significant 

rain events) 

No damage. Limited damage. Minor damage Moderate damage Significant damage 

   Minor risk to structural 
integrity of asset, public 
safety or asset function 

Moderate to significant risk 
to structural integrity of 
asset, public safety or asset 
function 

7 Other structure, e.g. handrails, bollards, access ramps, pits, pipes, kerbs 

7a 

 

 

 

Damage to 
or removal of 
structure/s 

Annual No damage Limited damage  Minor damage  Moderate damage  Significant damage  

   Minor risk to structural 
integrity of asset, public 
safety or asset function 

Moderate to significant risk 
to structural integrity of 
asset, public safety or asset 
function 
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03: Rectification activity guide | Permeable pavers  
 

Rectification is required if there is a problem with function (e.g. the asset’s ability to treat stormwater) that 
maintenance activities cannot address. Examples include: 

▪ A design flaw, e.g. the levels of the asset’s inlet and outlet structures are incorrect. 

▪ Poor design or construction, e.g. use of geotextile fabric between bedding and base course aggregate layers 

when it is not required, refer to 2a below 

▪ Clogging of the geotextile fabric between the base course aggregate layer and the sub-grade. 

 

Functional 
component Rectification response and information 

1 Pavement surface 

1f Surface levels Significant slumping of pavement is likely due to sub-grade failure. 

Response: 

▪ Remove all pavers, bedding course aggregate, base course aggregate and geotextile fabric in affected 
area. 

▪ Prepare sub-grade to achieve a California bearing ratio (CBR) in accordance with design specifications. 

▪ Reconstruct permeable paving system in accordance with design specifications or Works as Executed 
plans, if available. 

Information: Do NOT use washed sand in association with permeable pavers. Sand does not have 
sufficient voids to allow stormwater to infiltrate at required rate. 

Shunting of permeable pavers out of alignment is likely to be due to geotextile fabric between bedding course 
layer and base course, acting as a shear plane with vehicle braking and acceleration movements. 

Response:  

▪ Remove pavers, bedding layer aggregate and geotextile fabric between bedding and base course layers 
(refer Information), wash (if site constraints permit) and replace bedding layer aggregate OR install new 
bedding layer aggregate and re-pave area. 

Information: If ratio of diameter of bedding layer to base course layer aggregate is <1:10, then no 
geotextile fabric is required between layers. For more information refer to the Water Sensitive SA WSUD 
assets infiltration webpage. 

Information: If site constraints permit, some aggregate can be salvaged, washed and reused, take care 
not to mix aggregate from different layers. 

2 Bedding layer/joints 

2a Permeability 
and clogging 

Response: 

▪ Apply test method in Section 4 to determine the degree of clogging of the permeable paving system. 

▪ Remove pavers, bedding layer aggregate and any geotextile fabric between bedding and base course 
layers (refer Information), wash (if site constraints permit) and replace bedding layer and backfill voids 
between permeable pavers with uniformly sized 2-5mm aggregate.  

▪ Re-pave area. 

Information: If ratio of diameter of bedding layer to base course layer aggregate is <1:10, then no 
geotextile fabric is required between layers. For more information refer to the Water Sensitive SA WSUD 
Assets Permeable paving Design Tips webpage. 

Information: If site constraints permit, some aggregate can be salvaged, washed and reused, taking 
care not to mix aggregate from different layers. 

  

  

https://www.watersensitivesa.com/resources/wsud-assets/infiltration/
https://www.watersensitivesa.com/resources/wsud-assets/infiltration/
https://www.watersensitivesa.com/resources/wsud-assets/permeable-paving/permeable-paving-design-tips/
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04: Infiltration rate testing | Permeable pavers  
 

4.1 Method 1 – Standard test method for surface infiltration rate of permeable unit pavement 
systems, American Society for Testing and Materials (ASTM) C1781 

Overview 

The ASTM infiltration rate test method covers the determination of the field surface infiltration rate of in 
place permeable unit pavement systems surfaced with solid interlocking concrete paving units, concrete 
grid paving units, or clay paving brick. A copy of the ASTM C1781 must be read in conjunction with this 
overview of the technique to ascertain the precise specification for surface infiltration rate testing for 
permeable pavement systems. 

Water drains through the joints between the pavers or through voids formed by the intersection of two or 
more paving units or intentionally manufactured into the paving units. 

Method 1a – step-by-step 

i) A 300 mm diameter ring is sealed to the PICP surface with plumbers’ putty to prevent lateral water 

flow 

ii) The surface to be tested should be pre-wet before any measurements are taken 

iii) Pre-wetting involves pouring 3.6 kg of water into the ring at a sufficient rate to maintain a constant 

head between two marked lines (between 10 and 15 mm from the base) 

iv) The time taken for the water to fully infiltrate through the surface (from the time the water hits the 

surface to the time it is no longer visible on the surface) is recorded 

v) The elapsed time for pre-wetting test is recorded to the nearest 0.1 s 

vi) The actual Single-Ring Infiltrometer Test (SRIT) is performed by repeating steps (ii) and (iii) above 

using 3.60 kg of water if the pre-wetting time t duration is ≥30 s, otherwise 18 kg of water is used 

vii) Record the appropriate mass of water (M) and the elapsed SRIT test time (T) 

viii) Calculate the infiltration rate I using the equation:  I = (K x M) ⁄ (D2 x T) 

Where I = infiltration rate (mm/h); M = mass of infiltrated water (kg); D = inner ring diameter (mm); T = time 
required for water to infiltrate the pavement surface(s); and K = constant value (4.58 × 109 in SI units). 
 

 

 

Figure 3 Single-ring infiltrometer test (SRIT) used in this study. (a) SRIT during operation; (b) SRIT ring 
dimensions. 

https://webstore.ansi.org/standards/astm/astmc1781c1781m18
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Method 1b – step-by-step 

i) A 300 mm diameter infiltration ring (cylinder ring open at both ends, minimum 200 mm high) is 

sealed to the permeable interlocking concrete paver (PICP) surface with plumbers’ putty to 

prevent lateral water flow 

ii) The surface to be tested should be pre-wet before measurements are taken 

iii) Pre-wetting involves pouring 3.6 kg of water into the ring at a sufficient rate to maintain a 

constant head between two marked lines (between 10 and 15 mm from the base) 

iv) The time taken for the water to fully infiltrate through the surface (from the time the water hits the 

surface to the time it is no longer visible on the surface) is recorded 

v) The elapsed time for pre-wetting test is recorded to the nearest 0.1 second 

vi) The actual SRIT test is performed by repeating steps (ii) and (iii) above using 3.60 kg of water if 

the pre-wetting time t duration is ≥30 s, otherwise 18 kg of water is used 

vii) Record the appropriate mass of water (M) and the elapsed SRIT test time (T). 

 
Table 1.0 ASTM C1781 Relationship between time required to infiltrate and calculated surface infiltration 

rate 

Seconds to 
infiltrate 18kg 
(L) Water 

(T) 

Minutes to 
infiltrate 18kg 
(L) Water  

(T) 

Approximate 
surface 
infiltration rate 
(mm/hr) 

Approximate 
surface 
infiltration rate 
(mm/min) Condition score Is maintenance required? 

30 0.5 25400 423 Very good (1) No 

60 1 15240 254 Very good (1) No 

100 1.7 9144 152 Good (2) No 

200 3.3 4572 76 Good (2) No 

360 6 2540 42 Fair (3) Yes - clean before it clogs 

450 7.5 2030 34 Fair (3) Yes - clean before it clogs 

900 15 1016 17 Fair (3) Yes - clean before it clogs 

1800 30 505 8 Poor (4) Yes - clean now 

3600 60 254 4 Very poor (5) Yes - clean now - clogged 

Source: Adapted from Interlocking Concrete Pavement Institute 
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4.2 Method 2: Simple infiltration test (SIT) (Winston, 2016) – A simple infiltration test for 
determination of permeable pavement maintenance needs 

Method 1 Standard Test Method for Surface Infiltration Rate of Permeable Unit Pavement Systems requires 
hours to perform and use of infiltrometers not readily available to maintenance contractors. If a project is 
constrained by these limitations, a simple infiltration test (SIT) may be more suitable which: 

▪ is conducted using easily acquired materials 

▪ has a larger surface area (i.e., more representative of average pavement conditions) 

▪ requires, on average, 72% less time to conduct than the ASTM test. 

Method 2 – step-by-step 

The Simple Infiltration Test (SIT) developed by Winston in 2016 is designed to assess the infiltration 
capacity of permeable pavements, which is crucial for determining maintenance needs, as follows: 

1. Preparation: Ensure the surface of the permeable pavement is clean and free of debris. The test 
should be performed when the surface is dry and no recent precipitation has occurred. 

2. Equipment: The SIT typically requires a small, cylindrical infiltrometer or a similar device to 
measure the infiltration rate. You’ll also need a stopwatch or timer and a measuring cup or 
container. 

3. Setup: 

- Place the infiltrometer on the pavement surface. It should have a sealed bottom to prevent 
water from seeping underneath. 

- Fill the infiltrometer with water to a specified level. 

4. Measurement: 

- Start the timer as soon as you add the water. 

- Observe and record the time it takes for the water to completely infiltrate into the pavement. 
This is often measured in minutes. 

5. Calculation: 

- Determine the infiltration rate by dividing the volume of water used by the time it took for the 
water to be absorbed. 

- Express the infiltration rate in units such as millimetres per hour or litres per square meter 
per hour. 

6. Assessment: 

- Compare the measured infiltration rate to the standard or baseline values for new permeable 
pavements to evaluate if maintenance is needed. Reduced infiltration rates might indicate 
clogging or other issues requiring attention. 

 

  



 

14| Inspection and maintenance guidelines by asset type | Permeable paving  

 

4.3 Stormwater infiltration field test (SWIFT) developed in Australia 

 

The stormwater infiltration field test (SWIFT) method was developed in Australia by Lucke, T. et al1 as a 
rapid, low cost, and simple method to estimate PICP infiltration rates and maintenance requirements. 

The SWIFT method uses a commonly available 20 L plastic bucket, with a 40 mm diameter hole cut into its 
base, to estimate PICP infiltration rates (Figure 4). As the SWIFT test relies on counting the number of fully 
wetted bricks, no pre-wetting of the surface is required. If a test is to be repeated at precisely the same 
location, a minimum antecedent dry period of 24 h is recommended. The SWIFT infiltration estimation method 
involves the following steps: 

i) Place bucket over one of the pavers of the surface to be tested so that the drainage hole is located 

directly above the centre of the paver; 

ii) Insert plug into bucket drain hole (making sure it fits snuggly to prevent leaks) and fill bucket with 6 L 

of water; 

iii) Remove plug using attached chain or rope and allow all water to flow out of the bucket and onto the 

paving surface. Remove SWIFT device; 

iv) Count and record the number of individual bricks that are fully-wet across their entire surface (this 

step may be photographed for later analysis); 

v) Estimate the average infiltration rate, and categorise the state of pavement blockage and 

maintenance requirements using the information in 2 as a guide. 

 

 

Figure 4. Stormwater infiltration field test (SWIFT) Infiltrometer used in this study. (a) SWIFT in use; (b) SWIFT 
dimensions. 
 
Table 2 Suggest PICP maintenance requirements for SWIFT test results 

 
SWIFT – No. of fully 
wetted bricks 

Blockage 
category 

Condition 
score Maintenance requirements 

Less than 29 Unblocked Very good (1) No maintenance required for foreseeable future 

Between 29 and 133 Medium blocked Fair (3) Plan for maintenance within next 1-3 years 

More than 133 Fully blocked Very poor (5) Immediate maintenance required 

1Lucke, T.; White, R.; Nichols, P.; Borgwardt, S. A Simple Field Test to Evaluate the Maintenance Requirements of 
Permeable Interlocking Concrete Pavements. Water 2015, 7, 2542–2554.  

 

1  

https://www.mdpi.com/2073-4441/7/6/2542#table_body_display_water-07-02542-t002

