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Permeable Interlocking  
Concrete Pavement 

Maintenance 

Jennifer Drake, Ph.D., Assistant Professor, University of Toronto 
Rob Bowers, P.Eng., Director of Engineering, Interlocking Concrete Pavement Institute 
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Charles City, IA - 27 blocks 
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Partial infiltration 

Partial Infiltration 
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No infiltration  
with geomembrane 

Full infiltration 

Other PICP Options 
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Denver UDFCD PICP Test Area 
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Clogging ≠ Sealing 



Sediment Traps 
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entrances, pavement junctions  
& low lying areas  



10 yrs street side parking  
Maryland 

2 yrs – residential street  
Oregon 

New construction  
Minnesota 

mulch spill 

Maintenance 
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Vegetation = maintenance! 



ICPI Recommendations 

• Inspect  & vacuum 
sweep 2x annually 

• Sweeping only 
equipment not effective 
in removing sediment  

• Check infiltration 
during or just after a 
storm  

• Test w/ ASTM C1781 as 
needed 
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ASTM C 1781-Surface Infiltration Testing 
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3 4 

1 

ASTM C1781 - Preparation 
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ASTM C1781 
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Jointing Materials: Infiltration Comparisons 
Using ASTM C1781 

• Testing by Middle Tennessee State University 
• 13 PICP paver shapes 
• 6.3% to 13.5% open surface area 
• Clean jointing stone 

12 

Jointing stone 
size 

ASTM No. 8 
stone 

ASTM No. 9 
stone 

ASTM No. 10 
stone 

Average infiltration 
rate, in./hr 

973 378 73 

Standard deviation, 
in./hr 

123 78 
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Total suspended solids (TSS) concentrations by  
land use (Pitt et al. 2011) 

Land Use 

Average 
concentration 

mg/m3 
(observations) 

Range 
mg/m3 

Commercial 13(1342) 56-247 

Freeways 114 (381) 24-183 

Industrial 160 (918) 97-385 

Institutional 83 (69) 68-91 

Open Space  182 (329) 98-846 

Residential 137 (3472) 102-528 
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Florida Gulf Coast University  
PICP Infiltration Research 

By Jong-Yeop Kim, Ph.D., P.E., Christopher Slater & Gilberto Gil 
 

• 9% surface open area – No. 8, 9 & 10 jointing stone 
• Simulated 20 years of urban sediment & sand loads 
• Evaluated surface infiltration w/ ASTM C1701/1781 

 
• Used New Jersey Corporation for Advanced Technology protocols 

(NJCAT = third party technical group w/ methods for evaluating 
TSS removal in BMPs) 
 

• Simulated 60-80% TSS removal at surface from  jointing stones 
over 20 years w/ 100, 200 & 300 mg/m3 

• Recorded decrease in surface infiltration rates from jointing stones 
over 20 years w/ 100, 200 & 300 mg/m3 
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ICPI Guidelines using ASTM C1781 

• New Construction: 
min. 100 in./hr 

• In-service: 
No less than 10 in./hr 

• ASTM No. 8, 89 or 9 
stones 
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PICP Surface Infiltration  
Restoration Studies 

• Manual removal of soiled jointing stones: 
• University of Guelph parking lot – James 
• NC State University various sites – Bean 
• Vacuum machine removal of jointing stones: 
 University of Central Florida test area – Chopra  

True vacuum machine 
 University of New Hampshire parking lot – Roseen 

Regenerative air machine 
• All studies demonstrated increased infiltration 

after cleaning –  varied with clogging extent 
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University of Guelph 

Statistics Pre-treatment 
Range (cm/hr) 0.4 – 32 
Mean (cm/hr) 5.6 

σ (mm/hr) 6.6 
Median (mm/hr) 3.6 

• Visited 7 mature permeable 
pavement parking lots in 
2010 and 2011 

• Tested small-sized 
equipment 
 pressure-washing 
 shop vacuum 

• Tested streetsweepers at 3 
mature parking lots in 2011 
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Least effective 
Regenerative air vacuum 
sweeper 
• Use 1-2  times/year 

Sweeper Effectiveness 
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Most effective 

True vacuum sweeper 
• Very  powerful 
• Restores highly clogged 

surfaces   



Mechanical Sweeper 
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Regenerative Air Sweeper 
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Vacuum Sweeper 
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True Vacuum Sweeper 

25 



True Vacuum Sweeper 
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• Sediment collects in top 
½ - 1 in.  

• cleans out clogged stone 
& restores surface 
infiltration – refill with 
clean stone 



Full-sized equipment 
• Tymco-DST 6 and Elgin Whirlwind 
• 3 established parking lots (rehabilitation) 
• Kortright PP (prevention) 
• ASTM C1701 (single ring) 
 

University of Guelph - Maintenance Testing 



University of Guelph - Maintenance Operations 
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Rehabilitation Maintenance 
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Restoring Surface Infiltration Video 
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Reinstated surface without damage or 
reduced service life 
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Stabilizing pavers around pavement 
openings 

from ICPI Tech Spec 6 on reinstatement  
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Observation Well Options 
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Exposed cap 
US Army Ft. Stewart, Georgia 33 



Winter Maintenance  

• Snow melts faster – lower risk of ice  
• Surface does not heave when frozen 
• Use normal plows - dirty snow piles 

clog surface 
• Deicing salts okay 
• Sand will clog system – use jointing 

material for traction 
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10 years street – winter sand 
accumulation 

Managing dirty snow 
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Must vacuum winter sand / 
sediment accumulation 

Managing dirty snow 
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No. 



PICP Inspection Checklist 
from ICPI PICP manual 
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Vacuum surface 1 to 2 times annually, adjust per 
sediment loading  

Replenish aggregate in joints As needed 
Inspect vegetation  around PICP 
perimeter for cover & soil stability 

Annually, repair/replant as needed 

Repair all deformations exceeding 1/2 
in. (13 mm) 

Annually, repair as needed 
 

Repair pavers offset by more than 1/4 
in. (6 mm) above/below adjacent 
units 

Annually, repair as needed 

Replace broken units impairing 
surface structural integrity 

Annually 

Check drain outfalls for free flow of 
water & outflow from observation 
well  

Annually, after a major storm 



Maintenance Costs (Rough estimate) 

• Vacuuming with a regenerative air machine:  
800-$1000/acre  

• Top up jointing stones & re-compact: 
$3000-4000/acre 

• Rehabilitative/restorative true vacuuming & replenish 
jointing stone:   
$8000-$10,000/acre 

• Remove & reinstate pavers, jointing & 2 in. bedding 
stone:   
$5-$6/sf 

• Costs vary with project size, geographic region, 
labor rates & aggregates prices 
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Cleaning sidewalks & residential driveways 
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Billy Goat 



Permeable Pavements Recommended Design 
Guidelines 
• ASCE EWRI Committee 

Report – online only 
• Spring 2014 
• Fact sheets 
• Checklists 
• Design information 
• Maintenance 
• Standards,  guide specs & 

modeling methods  
• Research needs 
• Establishes common 

terms for all permeable 
pavements 
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ICPI: PICP Guidance 

• 4th Edition PICP Manual 
• 100+ pages with 60+ figures 
• Industry consensus 
• Hydrologic design 
• Structural design: Follows 

Permeable Design Pro      
software 

• Guide specs 
• Construction guidelines 
• Promotes using contractors 

with ICPI PICP course 
certificate  

• Certificate appearing in specs 
Maintenance guidelines 
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  www.icpi.org 

Click here 
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www.icpi.org 
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Document  Library 
  Tech Specs 
  Guide Specifications 
  Detail Drawings 
  Technical Papers 
  Case Studies 
  Articles 
  Certified Products 
  FAQs 
  University Curriculum 



Detail Drawings / Guide specs 

• Interlocking concrete pavements 
• Permeable interlocking concrete pavements 
• Concrete grid pavements 
• Precast concrete paving slabs 
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www.icpi.org                rbowers@icpi.org 
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