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SUBSECTION 4.05 
FLEXIBLE BASE 

 
I. SCOPE 
 
This item includes a foundation course for an asphaltic concrete surface course or other base courses; shall be 
composed of either caliche, crushed stone, gravel, or other material approved by the Engineer, and shall be 
constructed as herein specified in one or more courses in conformity with the typical sections shown on plans and 
to the lines and grades as established by the Engineer. 
 
II. MATERIALS 
 
A. Material Requirements, Sampling and Testing 
 
1. Material Requirements: The materials shall be crushed or uncrushed as necessary to meet the 
requirements specified and shall consist of durable coarse aggregate particles mixed with approved binding 
materials.  The contractor shall furnish uncontaminated materials of uniform quality that meet all of the 
requirements of the plans and specifications.  
 
2. Material Acceptance:  The materials shall be approved by the Engineer at the source prior to the start of 
construction.  The Engineer shall be notified of the proposed material source and shall be made aware of any 
change to the material source throughout the duration of the project. Acceptance testing for material approval 
shall be performed at the Contractor’s pit or stockpile location, prior to the materials being delivered to the 
project.  The Contractor shall furnish test results no older than one year from project bid date.   
 
3. Material Sampling:  The Engineer may sample and test project materials for quality control at any time, 
before compaction, throughout the duration of the project to assure specification compliance. Sampling may occur 
at the pit location, the stockpile or the roadway as long as the sample is obtained before compaction. All material 
samples shall be obtained by the testing laboratory personnel from uncompacted material and in a manner 
independent of the contractor’s operations. Under no circumstances shall the contractor directly provide material 
samples to a testing laboratory for Engineer requested tests. 
 
4. Material Rejection:  The materials that fail to meet any test standard or requirement as specified in the 
plans and specifications shall be considered rejected. This material will be removed from the project site and 
replaced with satisfactory materials at the discretion of the Engineer.  
 
B. Types of Flexible Base:  
 
1. Type F:  Type F material shall consist of argillaceous limestone, calcareous or calcareous clay particles, 
with or without stone, conglomerate, gravel, sand, or other granular materials. All the acceptable material shall be 
screened, and the oversize shall be crushed and returned to the screened material again in such manner that a 
uniform product will be produced.  
 
a. Grade 1:  When tested by TxDOT standard laboratory methods, the base material shall meet the 
following requirements: 
  

Passing 1 3/4" sieve   100% 
Retained on No. 4 sieve   45 to 75% 
Retained on No. 40 sieve  50 to 85% 

 
Material passing the No. 40 sieve shall be known as "Soil Binder" and shall meet the following requirements 
when prepared in accordance with TxDOT Test Method TxDOT-101-E procedure: 
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The liquid limit shall not exceed   35 
The plasticity index shall not exceed    12 
The bar linear shrinkage shall not exceed             2% 
The wet ball mill value shall not exceed  45 

 
The material shall be a Class 2 or higher in quality as determined in TxDOT 117-E, Triaxial Compression 
Tests for Base Materials. 
 
b. Grade 2:  The grading, soil constants and/or Triaxial requirements and other specification data 
for Type F Grade 2 base material shall be as shown on the plans. 
 
2. Type B:  Type B material shall consist of durable particles of gravel mixed with approved 
binding material.  The binder may be added and incorporated by approved methods as herein specified.  
All the acceptable material shall be screened, and the oversize shall be crushed and returned to the 
screened material again in such manner that a uniform product will be produced. 
 
a. Grade 1:  When properly slaked and tested by TxDOT standard laboratory methods, the base 
material shall meet the following requirements: 

 
Retained on 1 3/4" sieve   0% 
Retained on 3/8" sieve   20 to 60% 
Retained on No. 4 sieve   40 to 75% 
Retained on No. 40 sieve  65 to 85% 

 
Material passing the No. 40 sieve shall be known as "Soil Binder" and shall meet the following 
requirements when prepared in accordance with Test Method TxDOT-101-E procedure: 
 

The liquid limit shall not exceed   35 
The plasticity index shall not exceed  12 
The wet ball mill value shall not exceed  50 

 
The material shall be a Class 2 or higher as determined in TxDOT 117-E, Triaxial Compression Tests for 
Base Materials. 
 
b. Grade 2:  The grading, soil constants and/or Triaxial requirements and other specifications data 
for Type B Grade 2 base material shall be as shown on the plans. 
 
3. Type A:  Type A material shall be crushed and shall consist of durable particles of stone mixed 
with approved binding material.  
 
a. Grade 1:  When properly slaked and tested by TxDOT standard laboratory methods, the flexible 
base material shall meet the following requirements: 
 

Retained on 1 3/4" sieve   0% 
Retained on No. 4 sieve   45 to 75% 
Retained on No. 40 sieve  60 to 85% 

 
Material passing the No. 40 sieve shall be known as "Soil Binder" and shall meet the following 
requirements when prepared in accordance with Test Method TxDOT-101-E procedure: 
 

             The liquid limit shall not exceed   35 
The plasticity index shall not exceed  12 
The wet ball mill value shall not exceed  50 
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The material shall be a Class 2 or higher as determined in TxDOT 117-E, Triaxial Compression Tests for Base 
Materials. 
 
b. Grade 2:  The grading, soil constants and/or Triaxial requirements and other specification data for type A 
Grade 2 base material shall be as shown on the plans. 
 
4. Type FA:  Type FA material shall consist of processed fly ash.  The material shall be approved by the 
Engineer at the source.  All the acceptable material shall be screened, and the oversize shall be crushed and 
returned to the screened material again in such manner that a uniform product will be produced.  Testing the 
material shall be done prior to the compaction operations. The Contractor shall furnish test results no older than 
one year from project bid date.  The City will make such independent tests as necessary while the stockpile is 
being produced to determine that the material is acceptable. 

 
a. Grade 1:  When tested by TxDOT standard laboratory methods, the base material shall meet the 
following requirements: 

 
Passing 1 3/4" sieve   100% 
Retained on No. 4 sieve   45 to 75% 
Retained on No. 40 sieve  60 to 85% 

 
Material passing the No. 40 sieve shall be known as "Soil Binder" and shall meet the following requirements 
when prepared in accordance with TxDOT Test Method TxDOT-101-E procedure: 
 

The liquid limit shall not exceed   35 
The plasticity index shall not exceed  12 
The bar linear shrinkage shall not exceed             2% 
The wet ball mill value shall not exceed  45 

 
The material shall be a Class 2 or higher as determined in TxDOT 117-E, Triaxial Compression Tests for Base 
Materials. 
 
b. Grade 2:  The grading, soil constants and/or Triaxial requirements and other specification data for Type 
FA Grade 2 base material shall be as shown on the plans. 
 
5. Type S:  Type S material shall consist of salvaged base material within the project limits.  The Contractor 
shall receive explicit permission from the project inspector prior to using this material unless otherwise required 
by particular bid items.  The existing base material must primarily be one of the preceding types of base materials. 
 Any oversize material remaining from a pulverization process shall be crushed and returned to the salvaged 
material again in such manner that a uniform product will be produced. The Contractor shall furnish test results 
prior to any Type S material being allowed to be incorporated into the project. The City will take samples for 
independent testing as necessary from the salvaged material stockpile. 
 
a. Grade 1:  When tested by TxDOT standard laboratory methods, the salvage base material shall meet the 
following requirements: 
  

Passing 1 3/4" sieve   100% 
Retained on No. 40 sieve  50 to 85% 

 
Material passing the No. 40 sieve shall be known as "Soil Binder" and shall meet the following requirements 
when  prepared in accordance with TxDOT Test Method TxDOT-101-E procedure: 
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             The liquid limit shall not exceed   35  
The plasticity index shall not exceed  12 
The linear shrinkage shall not exceed  8.5% 
The wet ball mill value shall not exceed  50 

 
The material shall be a Class 2 or higher as determined in TxDOT 117-E, Triaxial Compression Tests for 
Base Materials. 
 
b. Grade 2:  The grading, soil constants and/or Triaxial requirements and other specification data 
for Type S Grade 2 base material shall be as shown on the plans. 
 
C. Material Sources:  If the Contractor produces the specified type of base material from local pits, 
the material shall be approved by the Engineer.  These pits, as utilized, shall be opened up in such a 
manner as to immediately expose the vertical faces of all the various strata of acceptable material, and 
unless otherwise directed, the material shall be secured in successive vertical cuts extending through all of 
the exposed strata, in order that a uniformly mixed material will be secured. 

 
The processed material shall not be hauled directly to the project, but shall be stockpiled.  The stockpile 
shall be made up of layers approximately one (1) foot thick or as otherwise directed by the Engineer.  
After a sufficient stockpile, has been constructed as specified, the Contractor may proceed with loading 
from the stockpile for delivery to the project.  In loading from the stockpile for delivery to the project, the 
material shall be loaded by making successive vertical cuts through the entire depth of the stockpile.  
 
The Engineer reserves the right to inspect the pit location or the stockpile at any time throughout the 
duration of the project to ensure compliance with all material processing and handling requirements. Any 
observed or documented mishandling of materials in the pit or stockpile may be cause for rejection of that 
source, at the discretion of the Engineer. All costs for additional sampling and acceptance testing required 
as a result of rejecting the material source shall be the responsibility of the Contractor. 

 
Salvaged base material shall be first removed from its original location to an acceptable stockpile location 
if processing in place cannot be performed satisfactorily to the project inspector.  Depending on the 
particular bid items in each project, the Subgrade shall be exposed to allow proper compaction and 
moisture content. 

 
III. EQUIPMENT 

 
The equipment of Subsection 4.02 "Earthwork" shall apply. 
 
IV. CONSTRUCTION METHODS 
 
A. Subgrade Preparation: Subsection 4.02 "Earthwork" shall apply. 

 
Base material shall not be laid upon frozen subgrade.  Curb and gutter shall be constructed and cured 
sufficiently prior to base material placement.  The curb and gutter shall not be damaged during base 
material placement.  The condition of the subgrade shall be approved by the Engineer prior to placing of 
base material. 

 
B. Number of Courses: Flexible base material shall be laid and compacted in courses of equal depth 
of either four (4) inches, five (5) inches, or six (6) inches as follows: 
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Thickness of Base Material Number of Courses 

 
 6"   one 6" course 

 
 8"   two 4" courses 

 
 10"   two 5" courses 

 
12"   two 6" courses 

 
For any base thickness of greater than twelve (12) inches, the courses shall be of equal thickness with no single 
course of a thickness less than four (4) inches nor greater than six (6) inches. 

 
1. First Course:  Immediately prior to placing of the base material, the subgrade shall be checked.  The base 
material shall be delivered in approved vehicles.  Base material deposited upon the subgrade shall be spread and 
shaped the same day.   If inclement weather or other unforeseen circumstances render impractical the spreading of 
the base material during the first twenty-four (24) hour period, the base material shall be later scarified and spread 
as directed by the Engineer.  The base material shall be sprinkled, bladed, processed, and shaped to conform to 
typical sections as shown on plans.  All areas and "nests" of segregated coarse or fine material shall be corrected 
or removed and replaced with well-graded base material. 

 
The base material shall be sprinkled as required and compacted to the extent necessary to provide not less than the 
one hundred (100) percent of Standard Proctor density. The moisture content shall not vary more 
than two (2) percent from optimum moisture content.  In addition to the requirements specified for density, the 
full depth of flexible base shown on the plans shall be compacted to the extent necessary to remain firm and stable 
under construction equipment.  After each section of flexible base is completed, tests as necessary will be made 
by the Engineer.  If the material fails to meet the density requirements, it shall be reworked as necessary to meet 
these requirements.   In no event will the density be less than one hundred (100) percent of Standard Proctor.  
Throughout this entire operation, the shape of the course shall be maintained by blading, and the surface upon 
completion shall be smooth and in conformity with the typical sections shown on the plans and to the established 
lines and grades.  In that area on which pavement is to be placed, any deviation in excess of one-fourth (1/4) inch 
in cross section, and in a length of sixteen (16) feet measured longitudinally shall be corrected by loosening, 
adding or removing base material, reshaping and recompacting by sprinkling and rolling.  All irregularities, 
depressions, or weak spots, which develop, shall be corrected immediately by scarifying the areas affected, adding 
suitable base material as required, reshaping and recompacting by sprinkling and rolling.  Should the first course, 
due to any reason or cause, lose the required stability, density, or finish before the surfacing is complete, it shall 
be recompacted and refinished at the Contractor's expense.  
 
On projects where eight (8) inches or more base material is specified, the material shall extend under the curb and 
gutter to the back of curb.  The amount of base under the curb and gutter will be the thickness of the total base 
course, less six (6) inches, but in no case less than four (4) inches. 
 
2. Succeeding Courses:  Prior to placing the final surfacing on the completed base material, the base 
material surface shall be primed with a low viscosity liquid asphalt such as MC-30, MC-70 or MC-250, at an 
application rate of 0.20 to 0.50 gallons per square yard.  The prime coat shall be allowed to penetrate the prepared 
surface.  If the bituminous material fails to penetrate within an allowable time period and the roadway must be 
used by traffic, blotter material shall be spread in the amounts required to absorb the excess prime coat. 
 
C. Addition to Existing Flexible Base:  Any required additional base material that is to be added to an 
existing flexible base to conform with the typical sections shown on the plans and to the lines and grades, as 
established by the Engineer, shall be properly bonded to the existing base and fine graded to the proper section. 
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V. MEASUREMENT 
 
Work and accepted material as prescribed for flexible base will be measured by one of two methods.  The 
first method of measurement will be by a unit of surface area (square yard or as stated in the proposal) of 
the flexible base, in place, for a specified thickness and shall be measured from toe of gutter to toe of 
gutter.  On projects where there is flexible base below the curb and gutter it will be measured for payment 
at its specified thickness.  The second method of measurement will be by the compacted cubic yard in its 
final position as the volume of flexible base computed in place between the original subgrade or subbase 
surfaces and the lines, grades, and sections established by the Engineer by the method of average end 
areas. 

 
 VI. PAYMENT 
 

The work performed and material furnished as prescribed by this item and measured as provided will be 
paid for at the unit price per square yard bid for "Flexible Base" of the thickness specified or by the cubic 
yard of "Flexible Base", complete in place. 
 
The unit prices bid shall each be full compensation for shaping and fine grading the subgrade; for 
securing and furnishing all material including all royalty and freight involved; for additives, if required, 
for loosening, blasting, excavating, screening, crushing, and temporary stockpiling; for loading, hauling, 
and delivering all materials; for spreading, mixing, blading, processing, sprinkling, compacting, shaping, 
finishing, and priming; and for all manipulation, labor, tools, and incidentals necessary to complete the 
work. 
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