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ADDENDUM TWO 
GATEWAY SCULPTURES AT BLUE GOOSE HOLLOW 

CONTRACT NO. D-16-006-201 
CITY OF CHATTANOOGA, TENNESSEE 

 
The following changes shall be made to the Contract Documents, Specifications, and Drawings: 
 

 
I. Bid Date  

1. The bid date is extended to December 7th, 2017.  Bid opening time and place are 
unchanged. 

 
II. Specifications:  

 
1. Item 73 Aggregates  
2. 00 00 75 Landscaping Fabric 
3. 31 26 00 Steel Helical Piers 
4. 32 14 13 Belgard Permeable Interlocking Concrete Pavers 

 
III. Questions:  

 
1.  Bid Form states that we are to backfill after the sculptures are erected.  How long 

before erection begins? 
i. Erection of the sculptures is dependent on delivery  of the sculptures, 

which is dependent upon weather in the Northeast US .  The erection 
date has not been established precisely, but will l ikely be in February 
or March.  It is anticipated that the backfilling o perations would be 
performed after initially pulling off the work site  upon completion of the 
concrete pours and related site stabilization.  
 

2. What percent of design (concrete strength) is acceptable? 
i. Per specification 03310 Cast-In-Place Concrete, no loads will be 

applied until the concrete reaches its 28-day stren gth.  All concrete for 
the work is Class A (per City of Chattanooga specif ications, 4000 psi 
28-day).  
 

3. Will the erectors proceed immediately after concrete reaches desired strength? 
i. It is not anticipated that the erector’s schedule a nd weather conditions 

will allow prompt installation of the sculptures im mediately after 
concrete achieves its 28-day strength.   

 
 
 
 
 
 
 
                             _____________________________ 
November 29, 2017           /s/  Justin C. Holland, Administrator 
           City of Chattanooga 
           Department of Public Works 



ITEM 73 
 

AGGREGATES 
   
   
73.00  DECORATIVE AGGREGATE FOR LANDSCAPING 
 

Aggregate for finish surface treatment for decorative purposes shall be provided by the 
same source for the entire project, unless noted otherwise.  Aggregate supplied shall be of 
the same general type, color, shape, and gradation for each location placed.  Samples of 
the aggregate shall be provided to the Engineer for approval prior to placement. 
 
Decorative aggregate for landscaping shall be supplied of the following types: 
 
A)  Pea Gravel 
 
Pea gravel shall be small, rounded stones supplied in either multiple colors or uniform 
color, as directed by the Engineer.     
 

                                        Total Percent  
                          Sieve Size                 Passing, By Weight 
   

 1/2 inch                           100 
 3/8 inch                           85-100 

                           No.   4                             10-30 
                No.  8                              0-10 
                           No.  16                            0-5 
                           No. 200                            <1 
 

1. Bulk Specific Gravity (ASTM C127)  2.6 
2. Absorption% (ASTM C127)   <1% 
3. Soundness (ASTM C88)    <9% 
4. L.A. Abrasion & Impact (ASTM C131)  <25% 

 
73.01  FINE AGGREGATE FOR CONCRETE 
   

Fine aggregate for Portland Cement Concrete shall conform to the requirements of 
AASHTO, "Standard Specification for Fine Aggregate for Portland Cement Concrete," 
Serial Designation M 6, with the following exceptions and added stipulations: 

   
(a) The option regarding alternate freeze-thaw tests for soundness will not be  

exercised.   
   

(b) The fine aggregate shall be washed in the processing operations. 
   

(c) Fine aggregate manufactured from limestone or dolomite shall be processed from  
material which has been scalped to remove quarry fines.  The material from which     
the fine aggregate is processed shall have a percentage of wear, Los Angeles Test,   
of not more than forty. 

   



(d)  The amount of deleterious substances shall not exceed the following limits: 
   

Maximum Permissible 
Limits, By Weight 

   
            1.  Clay Lumps                                     0.5%       
            2.  Coal and Lignite                               0.5% 
            3.  Material Passing the No. 200 Sieve            3.0% 
            4.  Other Deleterious Substances (such   3.0% 

                  as Shale, Alkali, Mica, Coated  
                 Grains, Soft and Flaky Particles) 

   
(e)  Fine aggregate shall be well graded from coarse to fine and, when tested by means  

 of laboratory sieves, shall conform to the following requirements: 
   
                                                            Total Percent  
                          Sieve Size                 Passing, By Weight 
   

                          3/8 inch                           100 
                           No.   4                             95-100 
                           No.  16                            60-90 

                          No. 100                           10-30 
                           No. 200                            0-3 
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73.02  FINE AGGREGATE FOR MORTAR 
   

Mortar sand shall conform to the requirements of AASHTO, "Standard Specification for 
Aggregate for Masonry Mortar," Serial Designation M 45.  Sand for mortar shall be 
uniformly graded from coarse to fine within the following limits: 

   
                                                          Total Percent 
                         Sieve Size                 Passing, By Weight 
   
                          No.   8                           100 
                          No.  50                          15-40 
                          No. 100                         0-10 
                          No. 200                         0-5 
   
   
73.03  COARSE AGGREGATE FOR CONCRETE 
   

Coarse aggregate for any type or class of Portland Cement shall consist of crushed    
stone or crushed or uncrushed gravel, unless otherwise specified. 

   



Coarse aggregate for Portland Cement Concrete base and pavement shall be furnished in 
two sizes:  Size No. 4 and Size No. 67, as shown in Item 73.19.  The two sizes shall be 
manufactured, within the specified limits, so as to produce Size No. 467, Item 73.19, 
when combined in the proper proportions at the batching plant. 

   
Coarse aggregate for structural concrete shall be Size No. 57, Item 73.19. 

   
Coarse aggregate for pre-stressed and precast concrete shall be Size No. 57 or Size No. 
67, Item 73.19, as may be specified or directed. 

   
Coarse aggregate for concrete curbing placed by machine-extrusion methods shall be 
Size No. 7 or 78, Item 73.19. 

   
The coarse aggregates shall otherwise conform to the requirements of AASHTO,  
"Interim Specification for Coarse Aggregate for Portland Cement Concrete," Serial   
Designation M 80, with the following exceptions and added stipulations: 

   
(a) Deleterious Substances 

   
The amount of deleterious substances shall not exceed the following limits: 
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Maximum Percent, 

By Weight 
   

1. Soft or non-durable fragments 
(fragments which are structurally 
weak such as shale, soft  
sandstone, limonite concretions,  
gypsum, weathered schist or  
cemented gravel)                             3.0 

   
2. Coal and lignite                              1.0 

   
3. Clay lumps                                  0.25 

   
4. Material passing the  No. 200 sieve     0.75 

   
5. Thin or elongated pieces (length 

greater than 5 times average thickness)    10.0 
   

6.  Other local deleterious substances           1.0 



   
The sum of the percentages of Items No. 1, 2, 3, 4, and 6 shall not exceed 5.0. 

   
(b) When the coarse aggregate is subjected to five alternations of the sodium sulfate  

soundness test, the weighted percentage of loss shall be not more than nine    
percent.  Coarse aggregate failing to meet the requirement for soundness may be    
accepted, provided it can be shown by evidence satisfactory to the Engineer that   
concrete of comparable proportions made from the same source has been exposed  
to weathering under conditions similar to those occurring at the site of the  
structure for a period of at least ten years without appreciable disintegration. 

   
The sum of the percentage of Items No. 1, 2, 3, 4, and 6 for soundness will not apply 
to (b) above. 

   
   
73.04  AGGREGATE FOR PENETRATION MACADAM BASE 
   
Aggregate for penetration macadam base shall be crushed stone or crushed slag meeting the 
quality requirements of AASHTO, "Standard Specification for Crushed Stone and Crushed Slag 
for Bituminous Concrete Surface Coarse," Serial Designation M 79, except that the sodium 
sulfate soundness loss shall not exceed nine percent and the percentage of wear, Los Angles 
Test, shall not exceed fifty. 
   
The gradation of the aggregate shall meet the requirements for the following sizes in Item 73.19: 
   
Coarse                   Size No. 24 
Key or Choker            Size No. 6 
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73.05 AGGREGATE FOR MINERAL AGGREGATE BASE AND SURFACE  

 COURSES 
   

Aggregate for Mineral Aggregate Base and Surface Course shall be crushed stone, 
crushed slag, crushed or uncrushed gravel, or crushed or uncrushed chert, together with 
such material aas manufactured sand or other fine materials naturally contained, or added 
thereto as needed to conform with these Specifications. 

   
The aggregate shall be of two classes:  Class A and Class B. 

   
(a) Class A aggregate for mineral aggregate base and surface courses shall consist 

of hard durable particles or fragments of stone, slag, gravel, or chert, and 
other finely divided mineral matter.  Individual materials shall meet the 
requirements specified below: 

   
1. Crushed stone shall be free from silt and clay.  The coarse aggregate 

portion of the stone shall have a percentage of wear of not more than fifty, 
and when subjected to five alternations of the sodium sulfate soundness 
test, the weighted percentage of loss shall not exceed fifteen. 

   



2. Crushed slag shall be free of silt and clay and shall meet the quality  
requirements of crushed stone.  It shall be reasonably uniform in density 
and shall have a dry-rodded weight of at least seventy pounds per cubic 
foot. 

    
   

3. Crushed gravel and crushed chert shall be screened, and all oversize 
material shall be crushed and fed uniformly back over the screen. The 
coarse aggregate portion (retained on tthe No. 4 sieve) shall have a 
percentage of wear of not more than thirty.  The portion of the material 
passing the No. 40 sieve shall be non-plastic or shall have a liquid limit of 
not more than twenty-five and a plasticity index of not more than six. 

   
If a fine aggregate, coarse aggregate or binder, in addition to that present 
in the base material, is necessary in order to meet the gradation 
requirements, or for satisfactory bonding of the material, it shall be 
uniformly blended with the base coarse material at the mixing plant by a 
mechanical feeder to maintain a uniform flow on the belt to the mixer.  
Blending of materials on the stockpiles or in the pits by bulldozer, 
clamshell, dragline or similar equipment will not be permitted. 

   
The composite gradation of Class A aggregate shall be the grading 
specified. 
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(b) Class B aggregate for mineral aggregate base shall consist of crushed or 

uncrushed gravel, crushed or uncrushed chert, crushed stone or crushed slag, 
and other finely divided particles.  The quality of Class B aggregate shall be 
the same as the quality requirements for Class A aggregate with the following 
exceptions: 

   
 

Gravel or chert Class B aggregate shall be screened, and oversize 
materials may be wasted or crushed and returned over the screen and 
uniformly blended with the other material.  The coarse aggregate portion 
(retained on the No. 2 sieve) shall have a percentage of wear of not more 
than forty.  Material having a clay content greater than twelve percent, as 
determined by hydrometer analysis, will not be permitted.  Material 
having a clay content not exceeding twelve percent will be acceptable, 
provided a plasticity index-fines product does not exceed 3 when 
calculated by the following formula: 

   
Per Cent Passing No. 40 Sieve x P.I. of Minus 40 Material 100 

   
If an excess of binder occurs, crushed stone, crushed slag, gravel, chert, 
and sand, or other approved granular materials shall be uniformly 



incorporated in such proportions, not to exceed twenty percent of the total 
mix, as the Engineer directs. 

   
If the quantity of binder is insufficient to bond the base or surface course 
properly, additional binder of approved quality, in an amount not to 
exceed fifteen percent of the total mix, shall be uniformly incorporated as 
directed by the Engineer. 

   
The use of material requiring the addition of coarse aggregate or binder in 
excess of the above limits will not be permitted unless otherwise specified 
on the Plans or in the Contract. 

   
Blending of additional material, if required, may be performed either at 
the screening or mixing plant or on the road.  If blending is done at the 
plant, mechanical feeders which will maintain a uniform flow of the 
materials on the conveyor belt to the mixer or screening plant shall be 
employed.  If blending is done on the road, the two or more materials shall 
be spread in uniform layers and blended by means of a mechanical mixer.  
Blending of materials on the stockpile or in the pit by means of a 
bulldozer, clamshell, or similar equipment will not be permitted. 
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When combinations of materials for Class B aggregate for mineral 
aggregate base and surface courses, such as creek gravel and chert, bank 
gravel and chert, crushed stone and chert, or crushed slag and chert, are 
permitted, they will be designated on the Plans or in the Contract and the 
pertinent requirements of this Specification for quality, blending of 
materials, and gradings shall apply.   

 
The composite gradation of Class B aggregate shall be the grading 
specified on the Plans or in the Contract. 

  
 
 
     

GRADING TABLE FOR CLASS A AND CLASS B AGGREGATE 
FOR MINERAL AGGREGATE BASE AND SURFACE COURSES 

   
Sieve       Class  Class    Class      Class  Class      Class 
Size         A      B          C1         C2   D and E       F   

   
2"         100 
1 1/2"      75-100   100 
1"               100 



3/4"       45-70  65-90    85-100   100 
1/2"                        100 
3/8"       30-55      55-80      60-90 85-100       100 
No. 4        20-40  30-55    35-60      40-65 55-82      85-100 
No. 8        10-30  20-45             38-62      75-95 
No. 30        5-20   8-25     7-22       7-25 18-42      35-70 
No. 50                             5-20 
No. 100         1-12      1-12       1-12  3-12       5-20 
No. 200       0-8   0-7              0-8       2-10 
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73.06 AGGREGATE FOR PLANT MIX BASE AND LEVELING COURSES (HOT  

 MIX) 
   

Aggregate for plant mix base and leveling courses shall consist of coarse aggregate, fine 
aggregate, and mineral filler when required. 

   
Prior to the approval of the job-mix formula and at least ten working days prior to the      
beginning of this construction, a sample of each material to be used in the mix shall be 
submitted to the Engineer for laboratory tests and evaluation.  If at any time the sources 
of materials are changed, samples of the new materials shall be submitted for laboratory 
tests. 

   
(a) Coarse Aggregate 

   
Coarse aggregate (aggregate retained on the No. 4 sieve) shall be crushed 
stone, crushed slag, or crushed gravel, or combinations of these materials, 
except as hereinafter specified.  It shall conform to the quality 
requirements of AASHTO, "Standard Specification for Crushed Stone, 
Crushed Slag, and Crushed Gravel for Open-Graded Bituminous Road 
Mix Surface Course," Serial Designation M 63.  At least fifty percent of 
the gravel retained on the No. 4 sieve shall have at least one fractured face.  



Crushed slag coarse aggregate shall contain no more than twenty percent, 
by weight, of glass particles. 

 
 (b) Fine Aggregate 

   
Fine aggregate shall consist of natural sand; sand manufactured from 
stone, gravel, or slag; or combination thereof.  It shall consist of hard, 
tough grains free from injurious amounts of deleterious substances, and 
when subjected to five cycles of the sodium sulfate soundness test, it shall 
have  a weighted loss of not more than fifteen percent.  In natural sand, the 
percentage of material finer than 200 mesh shall not exceed five percent. 

   
Fine aggregate in Gradings A, B, C1 and C2 shall consist of crushed stone 
or crushed slag only and shall be stored separately from the coarse 
aggregate. 
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(c) The Combined Grading 

   
The gradations of the coarse and fine fractions of aggregate shall be such 
that when combined in proper proportions, the resultant mixture will meet 
one of the following gradings, as specified. 

   
In addition, the combination of materials for Grading B and C shall be 
such that when   combined with the required amount of bitumen, the 
resultant mixture shall have a stability of not less than 1,000 pounds when 
tested in accordance with ASTHMA, "Standard Test Method for 
Resistance to Plastic Flow of Bituminous Mixtures Using Marshall 
Apparatus," Serial Designation D 1559.  The compactive effort shall be 75 
blows of the hammer on each end of the specimen. 

   
 

HOT PLANT MIX BASE AND LEVELING COURSE 
MIXTURE DESIGNATION 

MASTER RANGE OF GRADATIONS 
 

Total Percent Passing, By Weight 
Sieve Size  Grading A      Grading B      Grading C-1     Grading C-2       



                (Base)              (Base)           (Leveling)                   (Leveling)  
   

2"       100 
1 1/2"      75-100                100 
1"                               100 
3/4"    45-70                 65-90              85-100                   100 
3/8"    30-55                     55-80                60-90 
No. 4    20-40                 30-55    35-60                   40-65 
No. 8    10-30                 20-45 
No. 30     5-20                8-25               7-22                   7-25 
No. 100                  1-12                  1-12                     1-12 
No. 200    0-8                 0-7 
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73.07 AGGREGATE FOR ASPHALTIC CONCRETE SURFACE COURSES (HOT 

MIX) 
   

Aggregate for asphaltic concrete surface courses shall consist of a combination of  
coarse and fine aggregate, and mineral filler when required or specified.  Prior to the 
approval of the job-mix formula and at least ten working days prior to the beginning of 
this construction, a sample of each material to be used in the mix shall be submitted   to 
the Engineer for laboratory design and determination of the optimum asphalt content.  If 
at any time the sources of materials are changed, samples of the new materials shall be 
submitted for laboratory tests. 

   
(a) Coarse Aggregate 

   
The coarse aggregate (aggregate retained on the No. 4 sieve) shall consist of 
crushed stone, crushed slag, or crushed gravel.  Only one kind shall be used on 
any project except by permission of the Engineer.  The coarse aggregate shall 
meet the quality requirements of AASHTO, "Standard Specification for Crushed 
Stone, Crushed Slag and Crushed Gravel for Dense Graded Bituminous Road and 
Plant-Mix Surface Course," Serial Designation M 62, with the following 
exceptions and additions:  

   



The sodium sulfate soundness loss shall not exceed twelve percent. 
   

Crushed gravel shall consist of siliceous particles, processed from washed 
material, of which a minimum of eighty-five percent, by count, of the material 
retained on the No. 4 sieve shall have one or more fractured faces, fractured for 
the approximate average diameter or thickness of the particles.  The addition of 
pea gravel or uncrushed particles will not be permitted. 

   
Crushed slag coarse aggregate shall contain not more than twenty percent, by 
weight, of glassy particles. 

   
(b) Fine Aggregate 

   
The fine aggregate (passing the No. 4 sieve) shall consist of natural sand, or of 
sand prepared from stone, slag or combinations thereof.  It shall consist of hard, 
tough grains free from injurious amounts of clay, loam, or other deleterious 
substances.  The fine aggregate, when subjected to five cycles of the Sodium 
Sulfate Soundness Test, shall have a weighted loss of not more than 15 percent. 

   
In addition to the above, the following requirements shall also apply. 

   
Natural sand shall be washed, except that an unwashed filler sand may be used in 
an amount not to exceed fifteen percent by weight of the total fine aggregate (-4  
Material). 

   
 
 

73-9 
If a filler sand is used, it shall be free of clay lumps and other deleterious 
substances.  The natural sand shall be so graded that no more than five percent 
will be retained on the No. 4 sieve. 

   
Fine aggregate consisting of natural sand, including filler sand or sand 
manufactured from crushed gravel, or any combination of these materials will be 
tested in accordance with AASHTO, "Standard Method of Test for Amount of 
Material Finer than 0.075 mm Sieve in Aggregate," Serial Designation T 11, and 
the loss on the 200 mesh sieve shall not exceed four percent by weight. 

      
Agricultural limestone, when used as a portion of the fine aggregate, shall be 
manufactured from sound, durable stone and shall be crushed so that at least 
eighty-five percent will pass the No. 8 mesh sieve and at least fifty percent will 
pass the No. 30 mesh sieve. 

   
(c) The Combined Grading 

   
The several aggregate fractions shall be sized, graded, and combined in such 
proportions that the resulting composite blend will meet one of the following 
grading requirements, as specified, together with the stipulations pertaining to the 
constituents of the blend hereinafter specified. 

   



ASPHALTIC CONCRETE SURFACE COURSE 
MIXTURE DESIGNATION 

MASTER RANGE OF GRADATIONS 
 
Total Percent Passing, 

By Weight 
       Grading        
       Sieve Size              D                 E                 F    
       3/4"        100 
       5/8           100         
       1/2"       95-100       95-100 
       3/8”               80-98             80-98               100         
       No. 4       53-80              53-80        85-100 
       No. 8       36-60       36-60        75-95 
       No. 30       16-40       16-40        35-70 
       No. 50                       20-50 
       No. 100         3-12        3-14         5-20 
       No. 200         2-8        3-10         2-10 

        
Grading D 

        
The mineral aggregate shall be composed of crushed gravel, crushed granite, crushed 
slag, natural sand, granite screenings, slag screenings, or a combination of the proper 
sizes of these materials.  The use of carbonate  rocks such as limestone and dolomite or 
other aggregates tending to polish under traffic will not be permitted in the coarse 
aggregate and will be permitted only to the extent specified herein in the fine aggregate. 
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When the combined mineral aggregate includes crushed gravel or natural sand, 
agricultural limestone in an amount of not less than ten percent nor more than twenty 
percent by weight of the mineral aggregate shall be used.  The addition of agricultural 
limestone, within the range specified above, will also be required in crushed slag and 
crushed granite aggregate when needed to meet the specified design criteria or when 
directed by the Engineer. 

   
In addition to the other requirements of these Specifications, the composition of the 
mineral aggregate shall be such that when combined with the required amount of  
bitumen, the resultant mixture will comply with the following design criteria as 
determined by the Marshall Method of Test Criteria. 

   
Stability, min.               1,000 lbs. 
Void Content                 4-9 percent 
Flow                               8-16 

   
If these values cannot be obtained with the aggregate submitted for laboratory design or 
if, in the opinion of the City, the quality of the mix can be improved, the addition of 
limestone screenings* in an amount not to exceed twenty-five (25) percent by weight of 
the mineral aggregate and/or the addition of mineral filler, meeting the requirements of 
Item 73.13, in an amount not to exceed five percent of the mineral aggregate, will be 



required.  If the mixture still does not meet the design criteria, another source of 
aggregate will be necessary. 

   
* The gradation of the limestone screenings for use in Grading "D" shall have at least 95     
percent passing the No. 4 screen and not less than ten percent passing the 100 mesh sieve. 

   
Grading E 

   
When Grading "E" is to be used as a surface for traffic lanes, the mineral aggregate shall 
be composed of not less than 50 percent nor more than 55 percent crushed limestone and 
not more than 50 percent nor less than 45 percent natural sand, slag sand, sand 
manufactured from gravel, or any  combination of these materials, except as herein 
specified. 

   
The requested sand percentage on the job mix formula shall be in the range of 45 to 50     
percent.  However, if needed to meet or improve the specified design criteria, the 
limestone and sand percentage may be altered by the numerical value of +5 percent from 
the percentages shown by the Contractor on the original job mix formula request.  In the 
event the limestone and sand percentages are altered from those shown on the original job 
mix formula, the Contractor shall request a new job mix formula using the aggregate 
percentages shown on the design. 

   
When Grading "E" is used for surfacing of shoulders or other  non-traffic lane 
construction, the mineral aggregate may be composed entirely or in part of limestone, but 
in no case shall the mineral aggregate for this construction consist of less than 50 percent. 
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Limestone:  When this mix is used for asphalt curb construction, it shall conform to the    
combined gradation specified under (c) except that the requirements for material passing 
the 200 mesh sieve shall be 5 to 10 percent. 

   
In addition to other requirements, the composition of the mineral aggregate shall be such 
that when combined with the required amount of bitumen, the mixture will comply with 
the Marshal Method of Test Criteria results as follows:   

   
 

Stability, min.            1,000 lbs. 
Void Content              4-9 percent 
Flow                           8-16 

   
In the event that the above design criteria may be improved with the addition of mineral 
filler to the aggregate submitted to the laboratory for design, the addition of mineral filler 
meeting the requirements of Item 73.13 in an amount not to exceed 5 percent by weight 
of the mineral aggregate will be required.  If mineral filler is added to a mixture, it will be 
considered as a part of the limestone percentage. 

   
If the design criteria above cannot be obtained with the aggregate submitted to the 
laboratory for design, another source of aggregate will be necessary. 



   
Grading F 

   
The mineral aggregate shall be composed of not less than seventy-five percent nor more 
than eighty-five percent of either natural sand, slag sand, sand manufactured from 
siliceous material or any combination of these materials, and not less than fifteen percent 
more than twenty-five percent of stone screenings meeting the gradation requirements of 
Size No. 10, Item 73.19. 

   
In addition to the other requirements of these Specifications, the composition of the 
mineral aggregate shall be such that when combined with the required amount of 
bitumen, the resultant mixture shall have a minimum stability of 800 pounds when tested 
in accordance with the Hubbard-Field Method of mix design.  The method of test shall 
conform to AASHTO, "Standard Method of Sampling Bituminous Paving Mixtures," 
Serial Designation T 168, except for the following modifications: 

   
(1) The specimen shall be consolidated by applying a pressure of 5096 psi, which  

corresponds to a total load of 16,000 pounds for a specimen two inches in  
diameter.  This pressure shall be maintained for five minutes and then released. 

   
(2) The test specimens, testing mold, and plunger shall be brought to the desired  

temperature of test by storing in a water bath for one hour with the temperature of  
       the water maintained by (140+ 2°F.) or (60+ 1°C.) during the entire storage period. 
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If the minimum stability cannot be obtained, the addition of mineral filler meeting the     
requirements of Item 73.13 in an amount not to exceed five percent of the mineral 
aggregate will be permitted in order to obtain the minimum stability.  If the mixture still 
lacks stability, another source of aggregate will be necessary.  When mineral filler is 
added, it will be considered as part of the stone screening percentage. 

  
   
73.08  AGGREGATE FOR HOT BITUMINOUS SEAL COAT (SPLIT APPLICATION) 
   

Aggregate for hot bituminous seal coat (split application) shall consist of crushed stone, 
crushed slag or crushed gravel meeting the quality requirements of AASHTO, "Standard 
Specification for Crushed Stone, Crushed Slag and Crushed Gravel for Open-Graded 
Bituminous Road-Mix Surface Course Serial Designation M 63, except that the sodium 
sulfate soundness loss shall not exceed nine percent.  Crushed slag aggregate retained on 
the No. 4 sieve shall contain not more than twenty percent, by weight, of glassy particles. 

   
The amount of material finer than 200 mesh shall not exceed 1.0 percent.  If all material 
finer than the 200 mesh sieve consists of the dust of fracture, essentially free from clay or 
shale, the percentage may be increased to 1.5. 

   



At the option of the Engineer, the aggregate may be tested for bituminous film retention.  
When tested in accordance with AASHTO, "Standard Method of Test for Coating and 
Stripping of Bitumen-Aggregate Mixtures," Serial Designation T 182, the aggregate shall 
have a bituminous film retention in excess of ninety-five percent. 

   
Aggregates which are tested and do not meet the film retention requirement may be 
approved provided a satisfactory chemical additive is used. 

   
Aggregate used in the mat shall be Size No. 6.  Aggregate used in the seal shall be Size 
No. 7, Item 73.19. 

   
   
73.09  AGGREGATE FOR HOT BITUMINOUS SEAL COAT 
   

Aggregate for hot bituminous seal coat shall be crushed stone, crushed gravel, or crushed 
slag meeting the requirements specified in Item 73.08.  The gradation requirement shall 
be those shown for size No. 7, Item 73.19. 

   
   
73.10  AGGREGATE FOR DOUBLE BITUMINOUS SURFACE TREATMENT 
   

Aggregate for double bituminous surface treatment shall conform to the requirements of 
Item 73.08.  Aggregate used in the mat shall be Size No. 6.  Aggregate used in the seal 
shall be Size No. 7, Item 73.19. 
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73.11  AGGREGATE FOR AGGREGATE-CEMENT BASE COURSE 
   

Aggregate for aggregate-cement base course shall consist of coarse aggregate composed 
of sound, tough, durable fragments of crushed stone, crushed slag, crushed or uncrushed 
gravel, or crushed or uncrushed chert; fine aggregate composed of natural or 
manufactured sand; and silt-clay or other finely divided mineral matter. 

 
The aggregate shall be of such gradation that all will pass a 1 1/2 inch sieve, not more 
than seventy-five percent will pass the No. 4 sieve, and not less than five nor more than 
fifteen percent will pass the No. 200 sieve.  The fraction passing the No. 40 sieve shall 
have a liquid limit not greater than thirty-five, and a plasticity index not greater than ten. 

   
The combined total of shale, organic material, or other unwanted substances shall not 
exceed five percent by weight. 

   
   
73.12  AGGREGATE FOR SUBGRADE INSULATION COURSE 
   

Aggregate for Subgrade Insulation Course shall consist of sand-gravel, crushed stone, 
crushed or granulated slag, or combinations of these materials. 



   
That portion of the mineral passing the No. 40 sieve shall have a liquid limit not greater 
than twenty-five, and a plasticity index not greater than six. 

   
The materials shall meet the following gradation requirements: 

   
                 Total Percent Passing 
Sieve Size                  By Weight        

   
1 1/2"                        100 
3/4 "                     95-100    
No. 8                    30-100 
No. 200                    0-100 

   
   
73.13  MINERAL FILLER 
   

Mineral filler shall meet the requirements of AASHTO "Mineral Filler for Bituminous 
Paving Mixture," Serial Designation M 17. 

   
   
73.14  AGGREGATE FOR UNDERDRAINS 
   

(a) Aggregate for under-drains shall be crushed stone, crushed slag, or washed gravel 
meeting the quality requirements of AASHTO, "Standard Specification for Crushed 
Stone, Crushed Slag, and Crushed Gravel for Open Graded Bituminous Road-Mix 
Surface Course," Serial Designation M 63, and the grading requirements for size 6, 7, 
or 8, Item 73.19. 
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(b) Natural sand shall be washed and shall meet the quality requirements of AASHTO, 
"Standard Specification for Fine Aggregate for Bituminous Paving Mixture," Serial 
Designation M 29.  It shall have a gradation meeting the requirements for Size 9, 
Item 72.19, or the gradation specified in Item 73.01 (e) except that the percent 
passing the No. 50 sieve shall be 0-30. 

   
 

73.15  AGGREGATE FOR SAND-ASPHALT SURFACE COURSE 
   

Aggregate for sand-asphalt surface course shall consist of natural sand and/or crushed      
siliceous material meeting the quality requirements of ASTM, "Standard Specification for 
Fine Aggregate for Bituminous Paving Mixtures," Serial Designation D 1073. 

   
In the natural sand, the percentage of material finer than the 200 mesh shall not exceed 
five.  The natural sand or combination of these materials shall meet the following 
requirements for gradation: 

   
                             Total Percent Passing 

            Sieve Size                  By Weight        
   



             No.   4                       100 
            No.   8                     95-100 
                No.  30                     50-80 
            No.  50                      30-60 
            No. 100                      8-65 
            No. 200                      2-10 

   
In addition to the above requirements, the sand-asphalt mixture shall have a minimum 
stability of 400 pounds when tested in accordance with AASHTO, "Standard Method of 
Sampling Bituminous Paving Mixtures," Serial Designation T 168.  If this value cannot 
be obtained, the addition of mineral filler, meeting the requirements of Item 73.13 in an 
amount not to exceed five percent of the mineral aggregate, will be permitted in order to 
obtain this minimum stability.  If the mixture still lacks stability, another source of 
aggregate will be necessary. 

   
   
73.16  LIGHTWEIGHT AGGREGATES FOR STRUCTURAL CONCRETE 
   

Lightweight aggregate for structural concrete shall conform to the requirements of 
ASTM, "Standard Specification for Lightweight Aggregates for Structural Concrete," 
Serial Designation C 330, sizes as specified. 
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73.17  STOCKPILING AGGREGATES 
   

Sites for aggregate stockpiles shall be grubbed and cleaned prior to storing aggregates, 
and the ground shall be firm and smooth and well drained.  A cover of at least three 
inches of aggregate shall be maintained in order to avoid the inclusion of soil or foreign 
material.  The stockpiles shall be built in layers not exceeding four feet in height, and 
each layer shall be completely in place before the layer is started so as to prevent 
segregation.  The material shall be deposited in such manner as to prevent coning, except 
in the case of aggregate composed essentially of material finer than the No. 4 sieve and 
base material. 

 
Dumping, casting or pushing over sides of stockpiles will be prohibited, except in the 
case of aggregate for base material and fine aggregate materials.  

   
Stockpiles of different types or sizes of aggregates shall be spaced far enough apart, or 
separated by suitable walls or partitions, to prevent the mixing of the aggregates. 

   
When it is necessary to operate trucks or other equipment on a stockpile in the process in 
building the stockpiles, it shall be done in a manner approved by the Engineer.  Any 
method of stockpiling aggregate which allows the stockpile to become contaminated with 



foreign matter or causes excessive degradation of the aggregate will not be permitted.  
Excessive degradation will be determined by sieve tests of samples taken from any  
portion of the stockpile over which equipment has operated, and failure of such samples 
to meet all grading requirements for the aggregate shall be considered cause for 
discontinuance of such stockpiling procedure. 
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73.18  TEST METHODS 
   

In stating requirements for most materials Item 73, reference has been made to AASHTO 
and ASTM Standard Specification for material.  Those Specifications, in turn, include 
reference to the respective AASHTO and ASTM methods of sampling and testing.  In a 
few instances, however, properties of materials in Item 73 have been specified without 
reference to corresponding AASHTO and ASTM Standard Specifications.  In such 
instances the following methods of sampling and testing will govern: 

   
             TEST                    TEST METHOD 
   

       AASHTO T 11            Amount of Material Finer than 
                             0.075 mm Sieve in Aggregate 

       AASHTO T 19            Unit Weight of Aggregate 
       AASHTO T 27            Sieve Analysis of Fine and Course  
                            Aggregates 
       AASHTO T 88            Particle Size Analysis of Soils 
       AASHTO T 89            Determining the Liquid Limit of  
                            Soils 
       AASHTO T 90            Determining the Plastic Limit and 



                            Plasticity Index of Soils 
       AASHTO T 96            Resistance to Abrasion of Small 
                            Size Coarse Aggregate by Use of  

                             the Los Angeles Machine  
       AASHTO T 104             Soundness of Aggregate by Use of  

                             Sodium Sulfate of Magnesium 
                            Sulfate 
       AASHTO T 182            Coating and Stripping of Bitumen 
                            Aggregate Mixtures 
       See Below            Heat-Stable Additives used in Hot  

                             Bituminous Mixtures 
   
   

Test Method for Heat-Stable Additives. 
   

(a) Place fifty grams of treated asphalt cement heated to 325° F (treated at manufacturer's 
recommended percent of heat-stable asphalt additive) in a clean container. 

   
(b) Seal the container securely and place in an oven heated to 325° F and hold at this 

temperature for twenty-four hours. 
   

(c) Remove sample from oven and after thorough stirring, use the asphalt cement for  
 mixing with the mineral aggregate as specified in the stripping test. 
 

(d)  The aggregate-asphalt mixture shall then be subjected to the stripping test. 
   

        
(e)  This test shall be conducted as often as deemed necessary by the Engineer. 
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Stripping Test 
   

Fifty grams of the mineral aggregate passing the 1/2 inch and retained on the No. 4 sieve 
are washed and surface dried.  The selected aggregate is coated with the blend by 
thorough stirring of the mixture heated to 250° F.  Either of the following stripping tests 
may be employed.  (Method (b) is intended primarily for field test.) 

   
(a) The coated aggregate is immersed in previously boiled distilled water at 104° F.   

The covered beaker containing the mix is placed overnight in an oven maintained at 
140° F.  At the end of the heating period (approximately eighteen hours), there shall 
be no evidence of stripping of the asphalt as determined by visual inspection. 

   
(b) The coated aggregates shall be placed in boiling water and boiling continued for one 

minute.  The water shall then be poured off the mixture and the mixture removed and 
placed on a paper towel.  The coated aggregate shall show no signs of strippings as 
determined by visual inspection. 

   
   
   
   



END OF DOCUMENT 
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LANDSCAPING FABRIC  
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PART 1 – GENERAL 
 
1.01 DESCRIPTION  

A. The Work under this Section consists of all labor, equipment, and materials necessary 
to place landscape fabric and weed control fabric. All Work shall be in accordance 
with these Specifications and shall be placed at the locations shown on the Drawings. 

 
PART 2 -- PRODUCTS 
 
2.01 MATERIAL  

A. Landscape fabric shall be black polypropylene polyester blend, 28 mills, 3.33 
ounces/sq. yard, Mullen burst strength: 250 lbs. Permeability is 28 gals/s.f./min. per 
fallen head method.  
 

PART 3 -- EXECUTION  
 
3.01 INSTALLATION  

A. Landscape fabric shall be installed per manufacturer’s specifications in all plant bed 
areas, tree wells, and as called out on Drawings, and shall be stapled or otherwise 
secured firmly to the underlying soil.  Landscape fabric shall not be visible under 
bark mulch or landscaping aggregate and all loose ends shall be cut off, tucked under, 
or otherwise covered with three inches (3") of wood chips or landscaping aggregate 
by the Contractor. Landscape fabric shall be in direct contact with soil. 
 

3.02 MEASUREMENT AND PAYMENT  
A. Landscaping fabric and installation shall not be measured and paid for separately but 

shall be included in the cost of other items bid.  
 
  

 **END OF SECTION** 



SECTION 31 26 00 
 

STEEL HELICAL PIERS  
 
 

31 26 00-1 of 5 
 

PART 1 – GENERAL 
 
1.01 DESCRIPTION  

A. The work of this section consists of furnishing and installing steel helical piers. 
 

1.02 QUALITY ASSURANCE  
A. Installer Qualifications: Installation shall be done by a contractor with a minimum of 

10 years’ experience installing helical piers and deep foundation systems. A list of 10 
recent projects shall be submitted prior to starting installation. 

 
B. A qualified inspector (when required) shall be present during helical pier installation 

in accordance with the local building code. 
 

C. Welding: Meet requirements of AWS “Structural Welding Code,” D1.1, latest 
edition.  All welders shall be AWS certified. 

 
1.03 SUBMITTALS  

A. Submit shop drawings with plans, sections, and details indicating shaft and helix 
sizes, torque and capacity correlations, and include manufacturer's catalog cut and 
data sheets. 

 
PART 2 -- PRODUCTS 
 
2.01 MATERIAL  

A. Square Tubular Steel Helical Piers: 
1. Pier Shafts (Lead Section and Extensions) 

a. The 2 inch square tubular shaft is 2” x 2” x .25” wall thickness with 
connection bolt of 0.75” diameter SAE J429 Gr 5 steel (Fy=120 KSI)  or 
equivalent. Structural tubing per ASTM A500 Gr C. Ultimate mechanical 
capacity 40,000 lbs compression, 40,000 lbs tension. 

b. The 2.5 inch square tubular shaft is 2.5” x 2.5” x .25” wall thickness with 
connection bolt of 0.75” diameter SAE J429 Gr 5 steel (Fy=120 KSI) or 
equivalent. Structural tubing per ASTM A500 Gr C. Ultimate mechanical 
capacity 70,000 lbs compression, 70,000 lbs tension. 

c. The 3 inch square tubular shaft is 3” x 3” x .25” wall thickness with 
connection bolt of 0.875” diameter SAE J429 Gr 5 steel (Fy=120 KSI) or 
equivalent. Structural tubing per ASTM A500 Gr C. Ultimate mechanical 
capacity 110,000 lbs compression, 110,000 lbs tension 

2. Helices: Carbon steel sheet, strip, or plate formed on matching metal dies to true 
helical shape, 0.5 inch (12.7 mm) thick, and shall conform to the following 
ASTM specifications: 
a. 7,000 ft-lbs(9.49 kN-m) 1.5 inch (38.1 mm) piers: ASTM A656 Grade 80. 
b. 11,000 ft.-lbs.(14.9 kN-m) 1.75 (44.5 mm) inch piers: ASTM A656 Grade 80. 

3. Bolts: The sizes and types of bolts used to connect the helical pier extensions to 
lead sections or another extension shall conform to the following ASTM 
specifications: 
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a. 1.5 inch (38.1 mm) helical piers: 0.75 inch (19.1 mm) diameter bolt per 
ASTM A449. 

b. 1.75 inch (44.5 mm) helical piers: 0.875 inch (22.2 mm) diameter bolt per 
ASTM A193 Grade B7. 

4. Underpinning Brackets: 8” X 8” X 1/2” structural steel angle, 12” long, with qty 
(2) concrete expansion bolts in slotted holes. Weld angle to threaded rods and 
provide gusset plate stiffeners as required. Provide coupler and structural tube 
attached to threaded rods. Coupler as compatible with pier shaft fastened to shaft 
with weld, bolt or epoxy. A36 angle, plate and structural steel tubing. 35 KSI min 
for all pipe. Ultimate capacity 200,000 lbs. 

5. Rebar Caps: Qty (2) #5 bars ASTM A615 Gr 40 (weldable per AWS D1.4)welded 
to 1/2” thick A36 steel top plate welded to top of coupler with 1/4” fillet weld all 
around coupler. Coupler as compatible with pier shaft fastened to shaft with weld, 
bolt or epoxy. 

6. Plate Caps: 6”x6”x1/2” thick A36 steel top plate welded to top of coupler with 
1/4” fillet weld all around coupler. Coupler as compatible with pier shaft fastened 
to shaft with weld, bolt or epoxy. 

7. Couplings: Cold-forged welded to the shaft. 
8. Finish: All material shall be galvanized per ASTM B633. 

B. Modular Steel Helical Piers: 
1. Pier Shafts (Lead Section and Extensions) 

a. The 1.5 inch (38.1 mm) round cornered square (RCS) solid steel threaded 
shafts shall conform to the general requirements of ASTM A29 and the 
following descriptions: High strength low alloy (HSLA), low to medium 
carbon steel grade with improved strength due to fine grain size and structure 
having a torsional strength rating of 7,000 ft.-lbs (9.49 kN-m). 

b. The 1.75 inch (44.5 mm) round cornered square (RCS) solid steel threaded 
shafts shall conform to the general requirements of ASTM A29 and the 
following descriptions: High strength low alloy (HSLA), low to medium 
carbon steel grade with improved strength due to fine grain size and structure 
having a torsional strength rating of 11,000 ft.-lbs (14.9 kN-m). 

2. Helices: Attach to threaded shaft via steel keys. Helices made of carbon steel 
sheet, strip, or plate formed on matching metal dies to true helical shape, 0.5 inch 
(12.7 mm) thick, and shall conform to the following ASTM specifications: 
a. 7,000 ft-lbs(9.49 kN-m) 1.5 inch (38.1 mm) piers: ASTM A656 Grade 80. 
b. 11,000 ft.-lbs.(14.9 kN-m) 1.75 (44.5 mm) inch piers: ASTM A656 Grade 80. 

3. Bolts: The sizes and types of bolts used to connect the helical pier extensions to 
lead sections or another extension shall conform to the following ASTM 
specifications: 
a. 1.5 inch (38.1 mm) helical piers: 0.75 inch (19.1 mm) diameter bolt per 

ASTM A449. 
b. 1.75 inch (44.5 mm) helical piers: 0.875 inch (22.2 mm) diameter bolt per 

ASTM A193 Grade B7. 
4. Underpinning Brackets: 8” X 8” X 1/2” structural steel angle, 12” long, with qty 

(2) concrete expansion bolts in slotted holes. Weld angle to threaded rods and 
provide gusset plate stiffeners as required. Provide coupler and structural tube 



SECTION 31 26 00 
 

STEEL HELICAL PIERS  
 
 

31 26 00-3 of 5 
 

attached to threaded rods. Coupler as compatible with pier shaft fastened to shaft 
with weld, bolt or epoxy. A36 angle, plate and structural steel tubing. 35 KSI min 
for all pipe. Ultimate capacity 200,000 lbs 

5. Rebar Caps: Qty (2) #5 bars ASTM A615 Gr 40 (weldable per AWS D1.4)welded 
to 1/2” thick A36 steel top plate welded to top of coupler with 1/4” fillet weld all 
around coupler. Coupler as compatible with pier shaft fastened to shaft with weld, 
bolt or epoxy. 

6. Plate Caps: 6”x6”x1/2” thick A36 steel top plate welded to top of coupler with 
1/4” fillet weld all around coupler. Coupler as compatible with pier shaft fastened 
to shaft with weld, bolt or epoxy. 

7. Couplings: Cold-forged, attached to threaded shaft via steel keys. 
8. Finish: All material shall be galvanized per ASTM B633. 

C. Conventional Solid Bar Steel Helical Piers: 
1. Pier Shafts (Lead Section and Extensions) 

a. The 1.5 inch (38.1 mm) round cornered square (RCS) solid steel shafts shall 
conform to the general requirements of ASTM A29 and the following 
descriptions: High strength low alloy (HSLA), low to medium carbon steel 
grade with improved strength due to fine grain size and structure having a 
torsional strength rating of 7,000 ft.-lbs (9.49 kN-m). 

b. The 1.75 inch (44.5 mm) round cornered square (RCS) solid steel shafts shall 
conform to the general requirements of ASTM A29 and the following  
descriptions: High strength low alloy (HSLA), low to medium carbon steel 
grade with improved strength due to fine grain size and structure having a 
torsional strength rating of 11,000 ft.-lbs (14.9 kN-m) 

2. Helices: Carbon steel sheet, strip, or plate formed on matching metal dies to true 
helical shape, 0.5 inch (12.7 mm) thick, and shall conform to the following 
ASTM specifications: 
a. 7,000 ft-lbs(9.49 kN-m) 1.5 inch (38.1 mm) piers: ASTM A656 Grade 80. 
b. 11,000 ft.-lbs.(14.9 kN-m) 1.75 (44.5 mm) inch piers: ASTM A656 Grade 80. 

3. Bolts: The sizes and types of bolts used to connect the helical pier extensions to 
lead sections or another extension shall conform to the following ASTM 
specifications: 
a. 1.5 inch (38.1 mm) helical piers: 0.75 inch (19.1 mm) diameter bolt per 

ASTM A449. 
b. 1.75 inch (44.5 mm) helical piers: 0.875 inch (22.2 mm) diameter bolt per 

ASTM A193 Grade B7. 
4. Underpinning Brackets: 8” X 8” X 1/2” structural steel angle, 12” long, with qty 

(2) concrete expansion bolts in slotted holes. Weld angle to threaded rods and 
provide gusset plate stiffeners as required. Provide coupler and structural tube 
attached to threaded rods. Coupler as compatible with pier shaft fastened to shaft 
with weld, bolt or epoxy. A36 angle, plate and structural steel tubing. 35 KSI min 
for all pipe. Ultimate capacity 200,000 lbs 

5. Rebar Caps: Qty (2) #5 bars ASTM A615 Gr 40 (weldable per AWS D1.4)welded 
to 1/2” thick A36 steel top plate welded to top of coupler with 1/4” fillet weld all 
around coupler. Coupler as compatible with pier shaft fastened to shaft with weld, 
bolt or epoxy. 
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6. Plate Caps: 6”x6”x1/2” thick A36 steel top plate welded to top of coupler with 
1/4” fillet weld all around coupler. Coupler as compatible with pier shaft fastened 
to shaft with weld, bolt or epoxy. 

7. Couplings: Cold-forged welded to the shaft. 
8. Finish: All material shall be galvanized per ASTM B633. 
 

PART 3 -- EXECUTION  
 
3.01 EQUIPMENT  

A. Installation Equipment: 
1. Shall be a rotary type motor with equal forward and reverse torque capabilities. 

This equipment shall be capable of continual adjustment of the torque drive unit's 
revolutions per minute (RPM's) during installation. Percussion drilling equipment 
will not be allowed. 

2. Shall be capable of applying installation torque equal to the torque required to 
meet the pier loads. 

3. Equipment shall be capable of applying axial compression (crowd) pressure and 
torque simultaneously. 

B. Torque Monitoring Devices: 
1. The torque being applied by the installing units shall be monitored throughout the 

installation by the installer. The torque monitoring device shall either be a part of 
the installing unit or an independent device in-line with the installing unit. 
Calibration for either unit shall be available for review by the Owner. 

 
3.02 INSTALLATION PROCEDURES  

A. Advancing Sections: 
1. Engage and advance the helical pier sections in a smooth, continuous manner with 

the rate of pier rotation in the range of 5 to 35 RPM. 
2. Apply sufficient axial compression (crowd) pressure to uniformly advance the 

helical sections to approximately 3-inches (76.2 mm) per revolution. The rate of 
rotation and magnitude of crowd pressure must be adjusted for different soil 
conditions and depths in order to maintain the penetration rate. 

3. If the helical section ceases to advance, refusal will have been reached and the 
installation shall be terminated. 

B. Termination Criteria: 
1. The torque as measured during the installation shall not exceed the torsional 

strength rating of the steel helical lead and extension sections. 
2. The minimum depth criteria indicated on the Drawings must be satisfied prior to 

terminating the steel helical pier. 
3. The top helix is to be located not less than five (5) feet (1.5 m) below the grade 

elevation unless otherwise approved by the Owner. 
4. If the torsional strength rating of the pier and/or installing unit has been reached 

prior to satisfying the minimum depth required, the installing contractor shall 
have the following options: 
a. Terminate the installation at the depth obtained with the approval of the 

Owner, or, 
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b. Remove the existing pier and install a pier with smaller and/or fewer helices. 
This revised pier shall be terminated deeper than the terminating depth of the 
original pier as directed by the Owner. 

5. In the event the minimum installation torque is not achieved at minimum depth, 
the Contractor shall install the foundation deeper using additional plain extension 
sections. 

6. The minimum specified installation torque shall have been met when the 
measured installation torque meets or exceeds the minimum specified installation 
torque in two successive readings of the measuring device, unless otherwise 
specified by the Owner. 

7. The installer shall keep a written installation record for each helical pier. This 
record shall include the following information as a minimum: 
a. Project name and location. 
b. Name of authorized dealer/installer. 
c. Name of installers foreman or representative witnessing the installation. 
d. Date of installation. 
e. Location of helical pier(s). 
f. Description of lead section including number and diameter of helices and 

extensions used. 
g. Overall depth of installation from a known reference point. 
h. Installation torque at termination of pier. 
i. Load transfer device 
 

  
 **END OF SECTION** 



 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 **THIS PAGE INTENTIONALLY LEFT BLANK** 
 
 



Rev:  December 21, 2015 
 

SECTION 32 14 13.19 
PERMEABLE INTERLOCKING CONCRETE PAVERS 

 
[This guide specification must be edited for project-specific requirements.  It should be reviewed by a 
qualified civil or geotechnical engineer, architect, or landscape architect familiar with the site conditions. 
For bracketed terms, choose the applicable item or description.] 
 
PART 1 – GENERAL  
 
1.01 SECTION INCLUDES 

 
A. Work consists of furnishing and construction of a Permeable Interlocking Concrete Pavement 

(PICP) System in accordance with these specifications and in reasonably close conformity 
with the lines, grades, design, and dimensions shown on the plans.  

B. Installation work includes:  
1. Verifying subgrade to the lines, grades, infiltration rate, and density and site 

conditions shown on the construction drawings;  
2. Furnishing and installing geotextile and/or membrane liner (where required), 

horizontal drainage piping (where required), sub-base course, base course, bedding 
course, edge restraint, concrete pavers and permeable joint material to the lines and 
grades shown on the construction drawings.  

 
1.02 RELATED SECTIONS 

 
A. Section 31 00 00  Earthwork 
B. Section 31 05 19.13 Geotextiles for Earthwork 
C. Section 31 05 19.16 Geomembranes for Earthwork 
D. Section 32 11 23 Aggregate Base Courses 
E. Section 32 16 13 Curbs and Gutters 
F. Section 32 17 00 Paving Specialties (Bumpers, markings, snow melting) 
G. Section 33 46 16.19 Pipe Underdrains 

 
1.03  REFERENCES 
 

 
A. American Society for Testing and Materials (ASTM) 

1. ASTM C-29 Standard Test Method for Bulk Density (Unit Weight) and Voids in 
Aggregate 

2. ASTM C-33 Standard Specification for Concrete Aggregates 
3. ASTM C-131 Standard Test Method for Resistance to Degradation of Small-Sized 

Coarse Aggregate by Abrasion and Impact in the Los Angeles 
Machine 

4. ASTM C-136 Standard Test Method for Sieve Analysis of Fine and Coarse 
Grained Aggregates 

5. ASTM C-535  Standard Test Method for Resistance to Degradation of Large-Size 
Coarse Aggregate by Abrasion and Impact in the Los Angeles 
Machine 

6. ASTM C-140 Standard Test Methods for Sampling and Testing Concrete 
Masonry Units and Related Units 

7. ASTM C-936 Standard Specification for Solid Concrete Interlocking Paving Units 
8. ASTM C-979 Standard Specification for Pigments for Integrally Colored Concrete 
9. ASTM C-1645 Standard Test Method for Freeze-thaw and De-icing Salt Durability 

of Solid Interlocking Paving Units 
10. ASTM C-1781   Standard Test Method for Surface Infiltration Rate of Permeable Unit 

Pavement Systems 
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11. ASTM D-698 Standard Test Methods for Laboratory Compaction Characteristics 
of Soil Using Standard Effort 

12. ASTM D-1557 Standard Test Methods for Laboratory Compaction Characteristics 
of Soil Using Modified Effort 

13. ASTM D-2488 Standard Practice for Description and Identification of Soils (Visual-
Manual Procedure) 

14. ASTM D-3034 Standard Specification for Type PSM Poly Vinyl Chloride (PVC) 
Sewer Pipe and Fittings 

15. ASTM D-3350 Standard Specification for Polyethylene Plastic Pipe and Fittings 
Materials 

16. ASTM D-4873 Standard Guide for Identification, Storage and Handling of 
Geosynthetic Rolls and Samples 

 
D.  Interlocking Concrete Pavement Institute (ICPI) 

1. Permeable Interlocking Concrete Pavement manual (latest edition) 
2. Permeable Design Pro software for hydrologic and structural design 
3. Tech Spec Technical Bulletins. 

 
1.04  SUBMITTALS  
 [Note:   For larger projects, it will be necessary for the Manufacturer to provide multiple test 

reports.  The initial frequency shall be one set of tests for each 100,000 full sized pavers 
delivered to the site or at any time a change in the manufacturing process, mix design, cement, 
aggregate or other material occurs.  If all pavers tested pass all requirements for a sequence of 
400,000 pavers, then the testing frequency may be relaxed to one set of tests for 200,000 full 
sized pavers; however, if any pavers fail any of the required tests, then the testing frequency shall 
revert to the initial testing frequency.] 

 
For larger projects, the Method Statement will need to outline a method of measuring each layer 
(known as cluster) of pavers by the manufacturer and in the field, and a plan for dealing with the 
expected growth in size of each cluster.  The focus is on maintaining the specified joint width and 
straight joint lines for the duration of the project.] 

 
A. Contractor shall submit to the owner for approval, and retain for the balance of the project 

a minimum of [four full size samples for hand installation] [14 full size samples for 
mechanical installation] of each concrete paver type/size/thickness/color/finish specified. 
The samples shall represent the range of shape, texture and color permitted for the 
respective type.  Color(s) will be selected by Architect/Engineer/Landscape 
Architect/Owner from Manufacturer’s standard colors.  

B. Prior to delivery of the associated material to the site, the Contractor shall submit the 
following product specific documentation for approval: 
1. Aggregates 

1.) Sieve analysis per ASTM C-136 for sub-base, base, bedding and joint 
aggregate materials 

2.) Minimum 3 lb sample of each material for independent testing. 
3.) Source test results for void ratio and bulk density of the base and sub-base 

aggregates per ASTM C-29. 
2. Concrete Pavers:   

1.) Test results from an independent testing laboratory for compliance to 
ASTM C-936. 

2.) For machine installation projects, stitching details to be used during 
product placement as supplied by the manufacturer. 

3.) Warranty documentation. 
4.) Safety Data Sheets (SDS). 

3. Geosynthetics 
1.) One 18 inch x 18 inch panel of each geosynthetic (Geotextile or Membrane 

Liner) for inspection and testing.  The sample panels shall be uniformly 
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rolled and shall be wrapped in plastic to protect the material from moisture 
and damage during shipment.  Samples shall be externally tagged for easy 
identification.  External identification shall include:  name of manufacturer; 
product type; product grade; lot number; and physical dimensions. 

2.) Safety Data Sheets (SDS). 
3.) Written Method Statement that describes material staging and flow, paving 

direction and installation procedures, including representative reporting 
forms that ensure conformance to the project specifications. 

1.05 QUALITY ASSURANCE 
[For mechanically installed projects, there should be verification that the Contractor has the 

necessary equipment, and is sufficiently familiar with its operation, to properly conduct the 
work.  The manufacturer should also provide a description of the anticipated growth in size of 
each cluster, and a plan for managing the growth, so as to not interfere with placement by the 
paving machines.  Reference ICPI Technical Specification 15 for more information.] 

 
A. Contractor shall submit a list of five (5) previously constructed projects of similar size and 

magnitude prior to bid date to be qualified.  Contact names, telephone numbers, and date 
of completion shall be listed for each project. 

B. At a minimum, the Contractor’s site foreman shall hold PICP Technician Certificate from 
the Interlocking Concrete Pavement Institute (ICPI) contractor certification program.  The 
site foreman is expected to be onsite for the entire installation. 

C. Contractor shall conform to all local, state/provincial licensing and bonding requirements. 
D. Contractor will hold a mandatory pre-construction meeting with Design Engineer, Owner, 

and affected sub-trades accessing PICP work area to review method statement and 
quality control plan and communicate to all parties a work flow that is most desirable to 
meet the construction schedule as set forth by the general contractor.  Additional details 
of pre-construction meeting are outlined in Article 3.01. 
 

1.06  MOCK-UPS 
 
A.  Install a 10 ft x 10 ft paver area following the installation practices described in Article 

3.02 to 3.04. 
B.  This area will be used to verify: surcharge of the Bedding Course; joint sizes; lines; laying 

pattern(s); stitching details (for mechanical installation); color(s); and, texture of the job. 
C.  To provide a proper representation of color blend, blending during installation of sample 

mock-up will be pulled from a minimum of 3 cubes for manual installation, and 6 cubes 
for mechanical installation. 

D. This area shall be the standard from which the work will be judged. 
E. Subject to approval by the Owner, the mock-up may be retained as part of the finished 

work.  If mock-up is not retained, remove and dispose of mock-up at the completion of 
the project. 

 
1.07 DELIVERY, STORAGE AND HANDLING  

 
A. Comply with Manufacturer’s ordering instructions and lead time requirements to avoid 

construction delays. 
B. Coordinate delivery and paving schedule to minimize interference with normal use of 

buildings adjacent to paving. 
C. Contractor shall check all materials upon delivery to assure that the proper materials 

have been received and are in good condition before signing off on the manufacturer’s 
packing slip. 

D. Contractor shall protect all materials from damage or contamination due to jobsite 
conditions and in accordance with manufacturer's recommendations.  Damaged or 
contaminated materials shall not be incorporated into the work. 
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E. Deliver concrete pavers to the site in steel banded, plastic banded, or plastic wrapped 
cubes capable of transfer by fork lift or clamp lift. Unload and store concrete pavers at job 
site in such a manner that no damage occurs to the product.  

F. Handle and transport aggregates to avoid segregation, contamination and degradation.  
Keep different materials sufficiently separated as to prevent mixing.  Do not dump or 
store one material on top of another unless it is part of the installation process.  Cover 
material with waterproof covering to prevent exposure to rainfall or removal by wind.  
Secure the covering in place. 

G. Geosynthetics shall be delivered, stored and handled in accordance with ASTM D-4873.  
 

1.08  ENVIRONMENTAL CONDITIONS 
 
A.  Do not install during heavy rain, freezing conditions or snowfall. 
B.  Do not install on frozen soil subgrade or aggregates. 
C.  Do not install frozen aggregates. 
. 

1.09  MAINTENANCE MATERIALS 
 
A.  Provide [specify area] square feet additional paver material for use by Owner for 

maintenance and repair. 
B.  Pavers to be from the same production run as installed materials. 
C. Store paver materials in Owner designated location.  

 
PART 2 – PRODUCTS 
 
2.01 DEFINITIONS 

 
[Note:   for commercial applications, cast in place concrete edge restraints are recommended as 
they provide the greatest resistance to lateral movement.  The other alternatives are listed for 
informational purposes only.] 
 
A. Base Course – within the context of this specification, a washed open graded free 

draining aggregate material (#57 Stone) of a designed thickness that provides both 
structural support over the Sub-base and water storage capacity (within the voids).  It 
also serves as a choking material between the bedding course and sub-base. 

B. Bedding Course – within the context of this specification, a two-inch thick layer of washed 
open graded free draining aggregate material (#8 stone) loosely screeded smooth for 
bedding of the concrete pavers.   

C. Concrete Pavers – within the context of this specification, solid individual paving units 
manufacturing from concrete that are either specifically designed for use in permeable 
applications (includes joints or voids) or are laid in a pattern that creates large enough 
openings to provide infiltration.  Concrete pavers are shipped in clusters called bundles or 
cubes, which consist of several layers of pavers strapped or wrapped together. 
a. Voids – larger openings between the individual pavers that provide for infiltration. 
b. Joints – smaller openings between the individual pavers that provide vertical and 

horizontal interlock between units and infiltration. 
D. Edge Restraint – within this specification, a cast in place concrete curb, building or other 

stationary object that prevents the lateral movement of the bedding course and concrete 
pavers so they do not spread and lose interlock.  Other edge restraints options include 
plastic, steel or aluminum edging, cut stone, precast concrete and submerged concrete 
edge complete with mortared pavers.  Use of alternative edge restrains not shown on the 
plans will require approval from the Engineer. 

E. Geotextile – A woven or non-woven geosynthetic fabric made from plastic filaments 
and/or fibers used primarily for separation between sub-base and subgrade and along 
side walls. 
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F. Horizontal Drainage Piping – series of horizontal pipes within the sub-base that discharge 
to a catch basin, ditch or other receiving body beyond the extent of the paved area.  
Piping is typically elevated in a partial infiltration system, and at the bottom of the Sub-
base in a no infiltration system. 

G. Laying Face – the working edge of the pavement where the laying of pavers is occurring. 
H. Mechanical Installation - The use of specialized machines designed specifically to lift 

whole layers of pavers from the bundles or pallets and place them on the prepared 
bedding course.   

I. Membrane Liner – impermeable liner placed at the bottom and sides of a no infiltration 
system, used to prevent the infiltration/discharge of water other than through the 
Horizontal Drainage Piping. Usually includes a cushion geotextile on top or possibly 
bottom for protection.  

J. Permeable Joint Material – a washed open graded free draining aggregate material 
(typically #8, #89 or #9 Stone) used to fill the spaces (joints and voids) between Concrete 
Pavers to create interlock and still maintain infiltration.   

K. Permeable Interlocking Concrete Pavement (PICP) System – a system of paving 
consisting of concrete pavers placed in an interlocking pattern with the joints and voids 
filled with permeable joint material.  The bedding course, base course and sub-base 
courses provide structural support over the Subgrade and stores, infiltrates (into the 
Subgrade), and/or drains the infiltrating water. 

L. Sub-base Course – within the context of this specification, an open graded free draining 
aggregate material (#2 Stone) of a designed thickness that provides both structural 
support over the subgrade and water storage capacity within the voids.  

M. Subgrade – the soil upon which the pavement structure and shoulders are constructed. 
 
2.02 PERMEABLE CONCRETE PAVERS 

 
 [For specific product availability, color or finish options, contact your regional Belgard 

representative or visit www.Belgard.com.  
 
 The pattern in which pavers are installed is very important in vehicular applications. Avoid 

patterns with long continuous lines; these may be subject to failure under vehicular traffic. 
 
 There are recommended minimum thicknesses, and maximum aspect ratios, of pavers used in 

different applications (eg:  pedestrian, light vehicular, heavy vehicular).  To verify what is 
applicable to the given project, contact your regional Belgard representative or visit our web site 
at www.Belgard.com. 

 
 For certain machine installation products, there are one-third/half/two third pieces within each 

layer that need to be removed from two adjacent layers and replaced with a single full sized 
piece; the purposes are to increase the interlock and to break up lines. Product quantities need to 
account for non-full sized pieces that will be removed and not utilized elsewhere in the project. 

 

Efflorescence is a whitish powder-like deposit that sometimes appears on concrete products. 
Calcium hydroxide and other water-soluble materials form or are present during the hydration of 
Portland cement. Pore water becomes saturated with these materials, and diffuses to the surface 
of the concrete. When this water evaporates, the soluble materials remain as a whitish deposit on 
the concrete surface. The calcium hydroxide is converted to calcium carbonate during a reaction 
with carbon dioxide from the atmosphere. The calcium carbonate is difficult to remove with water. 
However, the efflorescence will wear off with time, and it is advisable to wait a few months before 
attempting to remove any efflorescence. Commercially available cleaners can be used, provided 
directions are carefully followed. Some cleaners contain acids that may alter the color of the 
pavers.] 
 
A. Basis-of-Design Product: 
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1. Belgard Aqualine Series [Select product or products to be used] 
A. 4-1/2” x 9” x 3-1/8” thick 
B. 9” x9” L-Stone x 3-1/8” thick 
C. 3” x 12” x 3-1/8” thick 
D. 6” x 6” x 3-1/8” thick 
E. 6” x 12” x 3-1/8” thick 
F. 12” x 12” x 3-1/8” thick 
G. 12” x 12” L-Stone x 3-1/8” thick 

2. Supplied by: 
Oldcastle Architectural Location as noted below: 

 
[Chose Belgard Location:  (Head office for the given states listed below)] 
 
KY, NC, SC, TN, South VA Adams Products Company  

P.O. Box 14489, Greensboro, NC 27415 
800-446-7421  336-375-8259 Fax 

 
CO, South ID, NV, UT, WY Amcor Masonry Products  

333 South Redwood Road, North Salt Lake, UT 84054 
800-800-4004  801-936-5470 Fax 

 
CT, DE, MA, MD, ME, NH, NJ, Anchor Concrete Products   
NY, PA, RI, North VA, VT  1913 Atlantic Avenue, Manasquan, NJ 08736 

800-682-5625  732-292-2650 Fax 
 

ID, MT, OR, WA  Central Premix    
16310 East Marietta Lane, Spokane, WA 99216 
800-950-6290  509-926-8367 Fax 

 
AL, GA, MS   Georgia Masonry Supply    

1443 Battle Creek Road, Jonesboro, GA 30236 
800-621-5222  770-471-2128 Fax 

 
AR, IA, KS, MO, ND, NE, SD Miller Materials   

4201 Powell Drive, Bonner Springs, KS 66012 
866-761-4552   913-667-1796 Fax 
 

IL, IN, MI, MN, OH,  Northfield Block   
 WI, WV   One Hunt Court, Mundelein, IL 60060 

847-557-5008  877-222-1557 Fax 
 

FL    Oldcastle Coastal  
7167 Interpace Road, West Palm Beach, FL 33407 
888-321-2354  813-783-2728 Fax 

 
CA    Sierra Building Products    

10714 Poplar Avenue, Fontana, CA 92337 
866-749-3038  909-355-6444 Fax 

 
AZ, NM    Superlite    

4223 W. Highland Avenue, Phoenix, AZ 85019 
833-366-7877  602-352-0101 Fax 
 

LA, OK, TX   Texas Masonry Supply    
400 Jewell Drive, Waco, TX 76712 
800-792-3216  254-772-6999 Fax 
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3.  Substitutions: No substitutions permitted. 

 
 

B. Product Requirements 
1. Color: [Sunset] [Rust] [Desert] [Almond] [Linen] [Suede] [Truffle] [Graphite] 

[Foundry] 
2. Finish: [Colorgard]  [Texturgard] 

[Note: Texturgard is a face-mix product and Colorgard is through body color 
product.] 

 
C.  Concrete Pavers shall conform to the following requirements set forth in ASTM C-936: 

1. Measured length or width of test specimens shall not differ by more than +/- 0.063 in, 
while measured thickness shall not differ by more than +/- 0.125 in. 

2. Average compressive strength of 8,000 psi (55 MPa) with no individual unit under 
7,200 psi (50 MPa) when tested in accordance with ASTM C-140. 

3. Average absorption of 5% with no unit greater than 7% when tested in accordance 
with ASTM C-140. 

4. Where freeze-thaw testing is required, the average mass loss of all specimens tested 
shall not be greater than (A) 225 g/m2 when subject to 28 freeze thaw cycles, or (b) 
500 g/m2 when subject to 49 freeze thaw cycles.  Testing shall be conducted using a 
3% saline solution in according to ASTM C-1645. 

D. Efflorescence shall not be a cause for rejection. 
E. Pigment in Concrete Pavers shall conform to ASTM C-979. 

 
2.03 BEDDING COURSE AND PERMEABLE JOINT MATERIAL 
 

A. Clean, non-plastic aggregate, free from deleterious or foreign matter, manufactured from 
crushed rock.  

B. Percent of angular and sub-angular particles greater than 90%.  Do not use rounded river 
gravel.   

C. LA Abrasion <40 as per ASTM C-131. 
D. Where joints are greater than or equal to ¼ inch, use joint fill material having gradation 

conforming to Table 1 as tested in accordance to ASTM C-136.  All aggregates shall be 
washed and have less than 2% passing the No. 200 (0.075 mm) sieve. 

E. Where joints are less than ¼ inch, use pre-bagged Permeable Joint Material as supplied 
by Belgard. 

 
Table 1 

Grading Requirements for Bedding Course and Joint M aterial (ASTM No. 8 Stone per ASTM C-33) 
 

 Sieve Size  Percent Passing   
 1/2 in. (12.5 mm) 100 
 3/8 in.(9.5 mm)  85 to 100  
 No. 4 (4.75 mm)  10 to 30  
 No. 8 (2.36 mm)  0 to 10  
 No. 16 (1.18 mm)  0 to 5 
 No. 200 (0.075 mm) 0 - 2 

 
3 BASE AND SUB-BASE 

 
A. Clean, non-plastic aggregate, free from deleterious or foreign matter, manufactured from 

crushed rock.  
B. Percent of angular and sub-angular particles greater than 90%.  Do not use rounded river 

gravel.   
C. LA Abrasion <40 as per ASTM C-535. 
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D. Gradation of Base Course to conform to Table 2 as tested in accordance to ASTM C-136.  
Gradation of Sub-base Course to conform to Table 3 as tested in accordance to ASTM 
C-136.  All aggregates shall have less than 2% passing the No. 200 (0.075 mm) sieve. 

E. Recycled concrete and/or recycled asphalt aggregates will not be permitted in the base 
or sub base layers. 

 
Table 2 

Grading Requirements for Base Course (ASTM No. 57 S tone per ASTM C-33) 
 

 Sieve Size  Percent Passing   
 1-½ in. (37.5 mm) 100 
 1 in. (25 mm) 95 to 100 
 1/2 in. (12.5 mm) 25 to 60 
 3/8 in.(9.5 mm)  0 to 10  
 No. 4 (4.75 mm)  0 to 5  
 No. 200 (0.075 mm) 0 - 2 

 
Table 3 

Grading Requirements for Sub-base Course (ASTM No. 2 Stone per ASTM C-33) 
 

 Sieve Size  Percent Passing   
 3 in. (75 mm) 100 
 2- ½ in. (63 mm) 90 to 100 
 2 in. (50 mm) 35 to 70 
 1-½ in. (37.5 mm) 0 to 15 
 ¾ in. (19 mm) 0 to 5 
 No. 200 (0.075 mm) 0 - 2 
 

2.06  EDGE RESTRAINTS 
  

A.  Edge restraints shall be cast in place concrete curbs complying with requirements in 
Section 32 1313 “Concrete Paving” and  to the dimensions of the municipal standards/as 
shown on the plans. 

 
2.07 GEOSYNTHETICS 
 

A. Where required, a geosynthetic geotextile and/or membrane liner materials shall be 
selected by the Design Engineer based on the intended use. 

 
2.08 HORIZONTAL DRAINAGE PIPING 
 

A. The horizontal drainage piping shall be perforated or slotted PVC pipe manufactured in 
accordance with ASTM D-3034, or corrugated HDPE pipe manufactured in accordance 
with ASTM D-3350 and comply with the materials and requirements of Section 33 4600. 

 
PART 3 – EXECUTION 

 
[Construction drawings and design calculations for the Permeable Interlocking Concrete 
Pavement System are typically prepared and stamped by a Professional Engineer registered in 
the state of the project. The engineering designs, techniques, and material evaluations should be 
completed in accordance with the ICPI Permeable Interlocking Concrete Pavements Design 
Manual (most current edition), and State/County/City Stormwater Regulations.  
 

 Compaction of the soil subgrade may be necessary to achieve stability under vehicle load.  
Compaction, however, will reduce the permeability of soils.  In such cases, laboratory and on-site 
testing for density and soil permeability should be conducted.  These can help establish a 



 
SECTION 32 14 13.19 - Permeable Interlocking Concrete Pavers Page 9 
 

Version: 12/21/15 

relationship between compacted density and anticipated design permeability after compaction.  
An experienced civil or geotechnical engineer familiar with local soil conditions should be 
consulted for determining project standards for the percentage of soil Proctor density and test 
methods for permeability.  When soil compaction is required, the appropriate Proctor standard 
(either Standard Proctor(ASTM D-698) or Modified Proctor (ASTM D-1557) should be specified 
by the design consultant.  Lower density standards are typically required for pedestrian areas 
while higher density standards are required for   areas subject to vehicular traffic. Density and 
moisture should be checked in the field with a nuclear density gauge or other test methods for 
compliance to specifications]  
 

3.01  INSPECTION 
A. Prior to commencement of any work, the Contractor shall conduct a pre-construction 

meeting with the Owner, Design Engineer and affected sub-trades.  The pre-construction 
meeting should, at a minimum, verify: 
a. The location of the mock-up, and whether it will be part of the final construction or 

need to be removed. 
b. The site layout conforms to the Site Plan.  In particular, the location and elevation of 

discharge points (if any) of the horizontal drainage pipes. 
c. The excavation work conforms to the specified lines and elevations.  Subgrade shall 

be trimmed to +/- 0.1ft of the specified grades as measured from the bottom edge of 
a 10-foot straight edge laid in any direction. 

d. Minimum slope of subgrade shall be at least 0.5%. 
e. The condition of the subgrade, in particular that the surface infiltration (where 

desired) has not been adversely impacted by the excavation work. Where 
compaction is desired, that the compaction densities have been met. 

f. Locations of curbs, grade beams, utility structures, light standards, tree wells or any 
other protrusions as applicable to the project. 

g. The details of the site’s erosion and sediment control plan. 
h. Panel Installation drawings for the geosynthetics, in particular the location of any 

protrusions through the Membrane Liner where boots are required. 
B. Although the Owner may provide soil testing and quality assurance inspection during 

earthwork and subgrade preparation, the Owner's quality assurance program does not 
relieve the Contractor of responsibility for quality control and system performance.  Paver 
installation contractor shall obtain any quality control testing or inspection not provided by 
the Owner that is necessary to satisfy the Contractor’s obligations under the scope of 
work with the condition of the Subgrade prior to commencement of the work.  This work 
may include: 
a. Proof rolling of the subgrade to determine presence of soft spots or localized pockets 

of loose, soft or other deleterious materials. 
b. Infiltration testing to verify the subgrade has not been adversely impacted. 
c. Compaction testing. 

C. Where deficiencies or inconsistencies are identified, the Contractor shall notify the 
Design Engineer in writing.  The Contractor will not proceed with the work until the 
Design Engineer has verified that the deficiencies or inconsistencies have been 
corrected. 

D. Beginning of Installation means acceptance of subgrade.   
 
 

 
3.02 INSTALLATION OF SUB BASE AND BASE COURSES 
 
 [Where required, the membrane liner is place on the prepared soil subgrade as a containment 

(impermeable) material.  Sections are welded together, and boots are installed around all 
protrusions. 
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 Where required, Geotextile is placed on the prepared soil subgrade as a separation material. 
Overlap is a function of CBR: 12 inches minimum for CBR of 3 and above; 24 inches minimum for 
CBR of 1.0 to 3.0; or, sewn for CBR less than 1.0.  Please consult manufacturers’ specifications 
and the Geotechnical Engineer.  

 
 All horizontal drain pipes must be  surrounded by the #57 stone as the larger sized pieced within 

the #2 stone sub-base material can perforate the plastic pipe.] 
 
 

A. Keep area where pavement is to be constructed free from sediment during the entire job.  
Any materials contaminated with sediment shall be removed and replaced with clean 
material. 

B. Install membrane liner (if required) and any associated cushion geotextile in accordance 
with the manufacturer’s recommendations.  The membrane liner is applied to the bottom 
and sides of the excavation.  Allow for enough membrane liner to exceed the final 
elevation of the surface.  After completion of the surface, the excess liner should be cut 
flush with the finished grade, 

 
C. Install Geotextiles as required in accordance with the specifications and drawings.  The 

Geotextile is applied to the bottom and sides of the excavation with overlapping joints a 
minimum of 12 inches.  Overlaps to be constructed to “shingle” moisture from upstream 
panel to downstream panel.   Allow for enough geotextile to exceed the final elevation of 
the surface.  After completion of the surface, the excess geotextile should be cut flush 
with the finished grade,  

 
D. Install the sub-base course and base course at the thicknesses, compaction rates, 

surface tolerances, and elevations outlined in the specifications. 
1. Place and spread the first layer of sub-base without displacing or damaging the 

geosynthetics (if used).  To prevent damage, tracked vehicles shall not be 
allowed directly on the geotextiles or geomembranes during the initial spreading 
process of the sub-base layer.  

2. The aggregate should be spread and compacted in uniform layers not exceeding 
6 inch loose thickness.  Compaction is performed using either a 10 T (10 ton) 
vibratory roller or a minimum 13,500 lb-f centrifugal force reversible vibratory 
plate compactor.  For each lift, make at least two passes in the vibratory mode 
and at least two passes in the static mode – continue compaction until there is no 
visible movement in the materials. 

3. At the specified elevation(s), install the horizontal drain pipes in accordance with 
the manufacturer’s recommendations.  Ensure the pipes are properly sloped to 
provide proper drainage to the outlets.  Pipes shall be surrounded by a minimum 
of 4 inches of base course material to prevent damage during compaction.  Care 
must be taken not to damage horizontal drain pipes during subsequent 
aggregate installation.   

4. Final sub base surface tolerance shall be plus or minus 0.1 ft over a 10 foot 
straight edge laid in any direction. 

5. Final base surface tolerance shall be plus or minus 3/4 inch over a 10 foot 
straight edge laid in any direction. 

6. Attention will be paid to providing proper compaction near curbs, grade beams, 
concrete collars around utility structures, lights standards, tree wells, building 
edges and other protrusions as applicable to the project.  In areas not accessible 
to large compaction equipment, compact to specified density with mechanical 
tampers (jumping jacks).  

E. Before commencing the placing of the bedding course, the base shall be inspected by the 
Owner or the Consultant 

 
3.03 INSTALLATION OF EDGE RESTRAINTS 
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A. Adequate edge restraint shall be provided along the perimeter of all paving as specified. 

The face of the edge restraint, where it abuts pavers, shall be vertical. 
B. All concrete edge restraints shall be constructed to dimensions and level specified and 

shall be supported on a compacted base not less than 6 inch thick. air-entrained and 
have a compressive strength and air-entrainment in accordance with the local standard 
or as specified. All concrete shall be in accordance with ASTM C94 requirements. 

 
3.04 INSTALLATION OF BEDDING COURSE, PAVERS AND PER MEABLE JOINT MATERIAL 
 

[Color variation occurs with all concrete products. This phenomenon is influenced by a variety of 
factors, e.g. moisture content, curing conditions, different aggregates and, most commonly, from 
different production runs.  By installing from a minimum of three bundles simultaneously, variation 
in color is dispersed and blended throughout the project.] 

 
A. Spread the bedding course evenly over the base course and screed to a nominal 2 in. 

thickness.  Do not use the bedding material to fill depressions in the base course surface. 
B. The Contractor shall screed the bedding course using either an approved mechanical 

spreader (e.g.: an asphalt paver) or by the use of screed rails and boards. 
C. Moisten and lightly compact the bedding course using a plate compactor.  Surface 

tolerances shall be +/-3/8 inch over a 10-foot straight edge. 
D. Loose screed the bedding course. 
E. Ensure that concrete pavers are free of foreign material before installation.  Concrete 

pavers shall be inspected for color distribution and all chipped, damaged or discolored 
concrete pavers shall be replaced.  Initiation of concrete paver placement shall be 
deemed to represent acceptance of the pavers.  

F. Lay the concrete pavers in the pattern(s) as shown on the drawings. Maintain straight 
pattern lines.  For mechanical installations, follow the stitching details submittal 
(reference Article 1.04) as verified during the mock-up.  

G. In order to ensure proper color blending, paving units shall be installed simultaneously 
from a minimum of 3 bundles for hand installations, 6 bundles for mechanical 
installations. 

H. Joints between the individual concrete pavers shall be maintained according to the 
spacer bars. 

I. Fill gaps at the edges of the paved area with cut pavers or edge units.  Do not install cut 
pavers smaller than one-third of a whole paver along edges subject to vehicular traffic – 
trim two pavers to fit.  

J. Cut pavers using a masonry saw.  Upon completion of cutting, the area must be swept 
clean of all debris to facilitate inspection and to ensure the concrete pavers are not 
damaged during compaction.  

K. Using a low amplitude plate compactor capable of at least 5,000 lbs. (22 kN) compaction 
at a frequency of 75 hz –100 hz, compact and seat the concrete pavers into the bedding 
course. 

L. The pavers shall be compacted to achieve consolidation of the bedding course and 
brought to level and profile by not less than three passes. Initial compaction should 
proceed as closely as possible following the installation of the paving units and prior to 
the acceptance of any traffic or application of permeable joint material. 

M. Any units that are structurally damaged during compaction shall be immediately removed 
and replaced. 

N. Apply a dressing of permeable joint material to the surface and sweep into the joints and 
voids. Fill joints and voids, then sweep off excess material before vibrating the material 
down into the joints using a plate compactor. This will require two to three passes with 
the compactor.  

O. Do not compact within 6 feet of the unrestrained edges of the paving units. 
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P. All work to within 3 ft (1 m) of the laying face must be left fully compacted at the end of 
each day. Cover the laying face with plastic sheets overnight if not closed with cut and 
compacted pavers. 

Q. Sweep off excess aggregate when the job is complete. 
 

3.05 Quality Assurance/Quality Control 
 

A. Quality Assurance - The Owner may engage inspection and testing services, including 
independent laboratories, to provide quality assurance and testing services during 
construction.  This does not relieve the Contractor from securing the necessary 
construction quality control testing. 

B. Quality assurance should include as a minimum verification with the Design Engineer that 
the Contractor’s quality control plan and testing are adequate.  Quality assurance shall 
also include observation of construction for general compliance with design drawings and 
project specifications.  

C. Quality Control – The Contractor shall engage inspection and testing services to perform 
the minimum quality control testing described in the design plans and specifications.  
Only qualified and experienced technicians and engineers shall perform testing and 
inspection services. 

D. Quality control testing shall include backfill testing to verify soil types and compaction, 
and verification that the system is being constructed in accordance with the design plans 
and project specifications. 

 
3.06 As-built Construction Tolerances 
 

[For installation on a compacted aggregate base and soil subgrade, the specifier should be aware 
that the top surface of the pavers may be 1/8 to 1/4 inch above adjacent drainage inlets, concrete 
collars or channels after compaction. This difference is to compensate for possible minor settling.] 

 
A. Final inspection shall be conducted to verify conformance to the drawings after removal 

of excess aggregate.  All pavements shall be finished to lines and levels to ensure 
positive drainage at all drainage outlets and channels. 

B. The final surface elevations shall not deviate more than +/- 3/8 inch under a 10 ft long 
straight edge. 

 
C. Lippage shall be no greater than 1/8 inch difference in height between adjacent pavers. 
D. Bond lines for the pavers shall be +/- ½ inch over a 50 foot string ling. 
E. Verify the surface infiltration is at a minimum of 100 in/hour using ASTM C 1781. 

 
3.07 Protection and Maintenance 
 

A. At the completion of the work, the Contractor shall provide the Owner with PICP System 
Inspection and Maintenance Guidelines and a sample Long-term Performance and 
Maintenance Agreement”. 

B. Once the work is complete, the Owner shall be responsible for protecting the work from 
sediment deposition and damage due to subsequent construction activity on the site. 

C. The Contractor shall return to the site after 6 months from the completion of the work and 
conduct an inspection of the PICP System with the Owner, Manufacturer and Contractor 
in accordance with the PICP System Inspection and Maintenance Guidelines.  The 
Contractor shall provide the following remedial work, as required, as part of the original 
bid and with no additional compensation:  fill paver joints with stones; replace broken or 
cracked pavers; re-level settled pavers to specified elevations; and, re-align pavers to 
straighten bond lines.  The Owner shall be responsible for removal of debris either on the 
surface or within the joints, as required for the Contractor to properly conduct the 
necessary remedial work.   
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