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OVERVIEW

oDesign Guidance

oDesign Issues
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oFinal Construction Photos

oWhat Would I Do Differently

oConstruction Costs

oMaintenance

o2026 Pictures
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BISHOP SIDEWALK PROJECT

o Install 1,000 LF of sidewalk over the recharge zone

o Due to lack of ROW, the design engineer recommend a permeable pavers sidewalk to 
meet TCEQ water quality requirements
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PERMEABLE PAVERS
-GUIDANCE DOCUMENTS
o The Concrete Masonry & Hardscapes Association  

o Previously: Interlocking Concrete Paving Institute

o Example details, specs, and guidance

o https://www.masonryandhardscapes.org/ 

o Permeable Interlocking Concrete Pavements, 5th Edition (140 Pages)

o https://www.masonryandhardscapes.org/?create -tek-pdf=1&post_id=572590&filename=PAV -MAN-001-17

o Previous Version: Tech Spec 18 - Construction of Permeable Interlocking Concrete Pavement Systems (16 Pages )

o https://www.uni -groupusa.org/PDF/PICP%20Construction%20Tech%20Spec%2018.pdf **Key Document**

o TCEQ
o WPAP Requirements

o https://www.tceq.texas.gov/permitting/eapp/wpap.html

o Approved BMPõs ð Design and construction requirements

o https://www.tceq.texas.gov/publications/rg/rg -348

o Department of Transportation
o https://www.fhwa.dot.gov/pavement/concrete/

o See TechBrief  Publication Number FHWA -HIF-15-007

o https://www.fhwa.dot.gov/pavement/concrete/pubs/hif15006.pdf

o City of San Marcos (Prepared after project)
o Sidewalk Permeable Pavers Specification (Prepared after project)

o https://www.sanmarcostx.gov/DocumentCenter/View/16830/SS481 ---Sidewalk -Permeable -Pavers-PDF

o Sidewalk Permeable Pavers Standard Detail

o https://www.sanmarcostx.gov/DocumentCenter/View/16633/481S -PP-SM-Sidewalk -Pavers-PDF

4

https://www.icpi.org/
https://www.icpi.org/
https://www.masonryandhardscapes.org/?create-tek-pdf=1&post_id=572590&filename=PAV-MAN-001-17
https://www.masonryandhardscapes.org/?create-tek-pdf=1&post_id=572590&filename=PAV-MAN-001-17
https://www.masonryandhardscapes.org/?create-tek-pdf=1&post_id=572590&filename=PAV-MAN-001-17
https://www.masonryandhardscapes.org/?create-tek-pdf=1&post_id=572590&filename=PAV-MAN-001-17
https://www.masonryandhardscapes.org/?create-tek-pdf=1&post_id=572590&filename=PAV-MAN-001-17
https://www.masonryandhardscapes.org/?create-tek-pdf=1&post_id=572590&filename=PAV-MAN-001-17
https://www.masonryandhardscapes.org/?create-tek-pdf=1&post_id=572590&filename=PAV-MAN-001-17
https://www.masonryandhardscapes.org/?create-tek-pdf=1&post_id=572590&filename=PAV-MAN-001-17
https://www.masonryandhardscapes.org/?create-tek-pdf=1&post_id=572590&filename=PAV-MAN-001-17
https://www.masonryandhardscapes.org/?create-tek-pdf=1&post_id=572590&filename=PAV-MAN-001-17
https://www.masonryandhardscapes.org/?create-tek-pdf=1&post_id=572590&filename=PAV-MAN-001-17
https://www.masonryandhardscapes.org/?create-tek-pdf=1&post_id=572590&filename=PAV-MAN-001-17
https://www.uni-groupusa.org/PDF/PICP%20Construction%20Tech%20Spec%2018.pdf
https://www.uni-groupusa.org/PDF/PICP%20Construction%20Tech%20Spec%2018.pdf
https://www.uni-groupusa.org/PDF/PICP%20Construction%20Tech%20Spec%2018.pdf
https://www.uni-groupusa.org/PDF/PICP%20Construction%20Tech%20Spec%2018.pdf
https://www.tceq.texas.gov/permitting/eapp/wpap.html
https://www.tceq.texas.gov/permitting/eapp/wpap.html
https://www.tceq.texas.gov/publications/rg/rg-348
https://www.tceq.texas.gov/publications/rg/rg-348
https://www.tceq.texas.gov/publications/rg/rg-348
https://www.tceq.texas.gov/publications/rg/rg-348
https://www.fhwa.dot.gov/pavement/concrete/
https://www.fhwa.dot.gov/pavement/concrete/
https://www.fhwa.dot.gov/pavement/concrete/pubs/hif15006.pdf
https://www.fhwa.dot.gov/pavement/concrete/pubs/hif15006.pdf
https://www.sanmarcostx.gov/DocumentCenter/View/16830/SS481---Sidewalk-Permeable-Pavers-PDF
https://www.sanmarcostx.gov/DocumentCenter/View/16830/SS481---Sidewalk-Permeable-Pavers-PDF
https://www.sanmarcostx.gov/DocumentCenter/View/16830/SS481---Sidewalk-Permeable-Pavers-PDF
https://www.sanmarcostx.gov/DocumentCenter/View/16830/SS481---Sidewalk-Permeable-Pavers-PDF
https://www.sanmarcostx.gov/DocumentCenter/View/16830/SS481---Sidewalk-Permeable-Pavers-PDF
https://www.sanmarcostx.gov/DocumentCenter/View/16830/SS481---Sidewalk-Permeable-Pavers-PDF
https://www.sanmarcostx.gov/DocumentCenter/View/16830/SS481---Sidewalk-Permeable-Pavers-PDF
https://www.sanmarcostx.gov/DocumentCenter/View/16830/SS481---Sidewalk-Permeable-Pavers-PDF
https://www.sanmarcostx.gov/DocumentCenter/View/16830/SS481---Sidewalk-Permeable-Pavers-PDF
https://www.sanmarcostx.gov/DocumentCenter/View/16830/SS481---Sidewalk-Permeable-Pavers-PDF
https://www.sanmarcostx.gov/DocumentCenter/View/16633/481S-PP-SM-Sidewalk-Pavers-PDF
https://www.sanmarcostx.gov/DocumentCenter/View/16633/481S-PP-SM-Sidewalk-Pavers-PDF
https://www.sanmarcostx.gov/DocumentCenter/View/16633/481S-PP-SM-Sidewalk-Pavers-PDF
https://www.sanmarcostx.gov/DocumentCenter/View/16633/481S-PP-SM-Sidewalk-Pavers-PDF
https://www.sanmarcostx.gov/DocumentCenter/View/16633/481S-PP-SM-Sidewalk-Pavers-PDF
https://www.sanmarcostx.gov/DocumentCenter/View/16633/481S-PP-SM-Sidewalk-Pavers-PDF
https://www.sanmarcostx.gov/DocumentCenter/View/16633/481S-PP-SM-Sidewalk-Pavers-PDF
https://www.sanmarcostx.gov/DocumentCenter/View/16633/481S-PP-SM-Sidewalk-Pavers-PDF
https://www.sanmarcostx.gov/DocumentCenter/View/16633/481S-PP-SM-Sidewalk-Pavers-PDF
https://www.sanmarcostx.gov/DocumentCenter/View/16633/481S-PP-SM-Sidewalk-Pavers-PDF
https://www.sanmarcostx.gov/DocumentCenter/View/16633/481S-PP-SM-Sidewalk-Pavers-PDF
https://www.sanmarcostx.gov/DocumentCenter/View/16633/481S-PP-SM-Sidewalk-Pavers-PDF


PERMEABLE PAVERS
-GUIDANCE DOCUMENTS
o Tech Spec 18 - Construction of Permeable Interlocking Concrete Pavement Systems 

(16 Pages)
o https://www.uni -groupusa.org/PDF/PICP%20Construction%20Tech%20Spec%2018.pdf
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If you only remember one thing about this 

presentation; this is the one thing to remember!  
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PERMEABLE PAVERS
-DESIGN ISSUES: TYPICAL CROSS-SECTION
oItõs not as easy as changing òconcreteó to òpermeable paversó on the plans

o Draft Cross-section @ 90%
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PERMEABLE PAVERS
-DESIGN ISSUES: TYPICAL CROSS-SECTION FOR BISHOP SIDEWALK
oFirst 3 layers are locked in at 9ó

o 3-1/8ó Pavers

o 2ó ASTM No 8 (or 9)

o 4ó ASTM #57

o ASTM #2

o Hard to locate and only required for 
traffic;

o Substituted #57 Stone for ASTM #2

o Thickness is TBD

o Underdrain

o Ended up not needing ité

o Geotextile

o Recommended to prevent settling

o Impermeable Liner (Next To Curb)
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Impermeable Liner 

All aggregate should be òwashedó



PERMEABLE PAVERS
-DESIGN ISSUES: TYPICAL CROSS-SECTION
o Final Cross-section: By Road

o Decided to replace all existing curb

o Reduced limits of  impermeable linear 

oSettled on 8ó of #57 Rock
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Confirm Pavers are òPermeableó



PERMEABLE PAVERS
-DESIGN ISSUES: RETAINING WALL
o Preferred Option

o Would Not Work Due To Footing Requirements

o Alternate Design

o  Required footing to be 2õ deeper
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Preferred Retaining Wall Design

Not Applicable 



PERMEABLE PAVERS
-DESIGN ISSUES: STEEP SLOPE
o Flow Barriers recommended for slopes greater than 3% by ICPI Design Manuel

o LCRA Watershed Technical Manual ð very conservative equation on Figure 4.19

o https://www.lcra.org/water/permits -contracts/watershed -management -
ordinance/Pages/default.aspx

o Bishop = 5.5õ per LCRA equation 

o Installed concrete barrier every 10õ to slow down water@ slopes > 4%
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PERMEABLE PAVERS
-DESIGN ISSUES: SPECIFICATION
o Downloaded template from ICPI

o https://www.masonryandhardscapes.org/technical -resources/?resource -group=hardscapes -
tech#hardscapes -tech

o Lessons Learned

o Washed ð needs to be clearly defined

o Geotextile

o Need to clearly specify òwovenó and a minimum òFlow Rateó

o Best to provide approved equals in the spec; such as Mirafi  FW700 Woven

o We went with 18 gpm /ft2 per Pavestone representative recommendation

o Interlocking Concrete Pavement Institute (ICPI) Certification 

o ICPI Certified Concrete Paver Installer

o Everyone has this

o ICPI PICP Specialist

o We required this; but there is only 1 person certified in Texas

o Remove this requirement; until this becomes industry wide standard
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PERMEABLE PAVERS
-CONSTRUCTION: PHOTOS
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oExcavating 13ó; without compaction



PERMEABLE PAVERS
-CONSTRUCTION: PHOTOS
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o Installing Geotextile & 1 st lift of  ASTM 57

o Installing Curb



PERMEABLE PAVERS
-CONSTRUCTION ISSUES: PROTECTING IMPERMEABLE LINER
o Prevent impermeable linear from getting holes in it

o Extra steps used to form curb

144ó Max Into Ground To Avoid Puncturing Liner



PERMEABLE PAVERS
-CONSTRUCTION ISSUES: CONCRETE/PAVER INTERSECTION
o Install Full Depth Flow Barriers at Pavers/Concrete Transition 

15
Require sidewalk to be full depth at transition to prevent 

water from washing out the concrete sidewalk subgrade

4ó Concrete

Sand (2ó Min) 



PERMEABLE PAVERS
-CONSTRUCTION ISSUES: PROTECTING IMPERMEABLE LINER
o Build retaining wall before curb work to avoid damaging liner

16Works need space to work
Forms needs space to 

stake into the ground



PERMEABLE PAVERS
-CONSTRUCTION: PHOTOS
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o Installing 2 nd lift of  ASTM 57

o Installing ASMT NO. 8 -9 & Pavers



PERMEABLE PAVERS
-CONSTRUCTION ISSUES: SPECIFY PATTERN
o We went with the Herringbone Pattern 

o Required òbandingó so no cut pavers are against curb

18Banding



PERMEABLE PAVERS
-CONSTRUCTION ISSUES: PROTECTING INSTALLED PAVERS
o Install pavers last or require pavers to be kept covered at all times
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Pavers

#8/9 Stone

Flow Barrier

#57 Stone

Impermeable Liner



PERMEABLE PAVERS
-CONSTRUCTION: TESTING PAVERS
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o Verify surface infiltration per C 1781 is greater than 100 in/ hr ; per specifications



PERMEABLE PAVERS
-FINAL PICTURES

21


