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SECTION 02713 

FLEXIBLE BASE 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. This item governs furnishing and placing a crushed stone base course for 
surfacing, pavement, or other base courses. “Flexible Base" shall be 
constructed on an approved, prepared surface in one or more courses 
conforming to the typical sections and to the lines and grades, indicated on 
the Drawings or established by the Engineer or designated representative. 

1.02 MEASUREMENT AND PAYMENT  

A. Unit Prices 

1. Measurement for flexible base is for type and grade on a square yard 
basis complete in-place as described in the Contract Documents. 
Separate measurement will be made for each different required 
thickness of base course. 

2. This price is full compensation for furnishing materials, temporary 
stockpiling, assistance provided in stockpile sampling and operations 
to level stockpiles for measurement, loading, hauling, delivery of 
materials, spreading, blading, mixing, shaping, placing, compacting, 
reworking, finishing, correcting locations where thickness is deficient, 
curing, furnishing scales and labor for weighing and measuring, and 
equipment, labor, tools, and incidentals 

3. Refer to Section 01290 - Payment Procedures for unit price 
procedures. 

B. Stipulated Price (Lump Sum). If Contract is Stipulated Price Contract, 
payment for work in this Section is included in total Stipulated Price. 

1.03 REFERENCES 

A. ASTM D 1556 - Density of Soil in Place by the Sand-Cone Method. 

B. TXDOT Test Method TEX-113-E. 

C. ASTM D 2922 - Test Methods for Density of Soil and Soil-Aggregate in 
Place by Nuclear Methods (Shallow Depth). 
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D. ASTM D 361 - Test Method for Water Content of Soils and Rock in Place by 
Nuclear Methods (shallow depth). 

E. ASTM D 3017 - Test Method for Water Content of Soils and Rock in Place 
by Nuclear Methods. 

F. ASTM D 4318 - Test Method for Liquid Limit, Plastic Limit, and Plasticity 
Index of Soils. 

G. TxDOT Tex-101-E - Preparation of Soil and Flexible Base Materials for 
Testing. 

H. TxDOT Tex-110-E - Determination of Particle Size Analysis of Soils. 

1.04 SUBMITTALS 

A. Submittals shall conform to requirements of Section 01330 - Submittals 
Procedures. 

B. Source, gradation and test results for the crushed limestone material. Upon 
request submit samples of flexible base course and soil binder for testing. 

1.05 TESTS 

A. Tests and analysis of soil materials will be performed in accordance with 
ASTM C 131, ASTM D 698, ASTM D 4318, Tex-114-E, Tex-101-E, and 
Tex-110-E under provisions of Section 01454 - Testing Laboratory Services. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Provide materials from stockpiles that are protected during storage from 
contaminates that would be detrimental to the flexible base course. 

B. Load materials from same area of stockpile to maintain uniformity of each 
successive delivery to the project site. 

PART 2 PRODUCTS 

2.01 MATERIALS  

A. Furnish uncontaminated materials of uniform quality that meet the 
requirements of the plans and specifications. Notify the Engineer of the 
proposed material sources and of changes to material sources. The 
Engineer may sample and test project materials at any time before 
compaction throughout the duration of the project to assure specification 
compliance. Use the TxDOT standard laboratory test procedure Tex-100-E 
for material definitions. 



CITY OF SCHERTZ  FLEXIBLE BASE, 

STANDARD SPECIFICATION   

02713-3 
March 31, 2011 

B. Aggregate. Furnish aggregate of the type and grade shown on the plans 
and conforming to the requirements of Table 1. Each source must meet 
Table 1 requirements for liquid limit, plasticity index, and wet ball mill for the 
grade specified. Do not use additives such as, but not limited to, lime, 
cement, or fly ash to modify aggregates to meet the requirements of Table 
1, unless shown on the plans. 

 
Table 1 Aggregate Material Requirements 
Property Test 

Method1 
Grade 1 Grade 2 Grade 3 Grade 4 

Master gradation sieve 
size (% retained) 

   

2-½ in - 0 0 
1-¾ in 0 0-10 0-10 
⅞ in 10–35 - - 
⅜ in 30–50 - - 
No. 4 45–65 45–75 45–75 
No. 40 

Tex-110-E 

70–85 60–85 50–85 

As shown on 
the plans 

Liquid limit, % max.2 Tex-104-E 35 40 40 
As shown on 

the plans 

Plasticity index, max.2 10 12 12 
As shown on 

the plans 
Plasticity index, min.2 

Tex-106-E 
As shown on the plans 

Wet ball mill, % max3 40 45 - 
Wet ball mill, % max. 
increase passing the No. 
40 sieve3 

Tex-116-E 
20 20 - 

As shown on 
the plans 

1. TxDOT standard laboratory test procedures 
2. Determine plastic index in accordance with Tex-107-E (linear shrinkage) when liquid limit is 
unattainable as defined in Tex-104-E. 
3. ASTM C131 (Grad. A), Los Angeles Abrasion, can be used in lieu of the wet ball mill procedure. The 
maximum abrasion allowed to the crushed stone is forty (40) when subjected to the Los Angeles 
Abrasion test. 
 

1. Material Tolerances. The Engineer may accept material if no more 
than 1 of the 5 most recent gradation tests has an individual sieve 
outside the specified limits of the gradation. When target grading is 
required by the plans, no single failing test may exceed the master 
grading by more than 5 percentage points on sieves No. 4 and larger 
or 3 percentage points on sieves smaller than No. 4 sieve. 

a. The Engineer may accept material if no more than 1 of the 5 
most recent plasticity index tests is outside the specified limit. No 
single failing test may exceed the allowable limit by more than 2 
points. 
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2. Material Types. Do not use fillers or binders unless approved by the 
Engineer. Furnish the type specified on the plans in accordance with 
the following.  

a. Type A. Crushed stone produced and graded from oversize 
quarried aggregate that originates from a single, naturally occurring 
source. Do not use gravel or multiple sources. 

b. Type B. Crushed or uncrushed gravel. Blending of 2 or more 
sources is allowed. Use of this material must have written approval 
by the City Engineer prior to selection for bidding or construction. 

c. Type C. Crushed gravel with a minimum of 60% of the 
particles retained on a No. 4 sieve with 2 or more crushed faces as 
determined by TxDOT’s standard laboratory test procedure Tex-460-
A, Part I. Blending of 2 or more sources is allowed. 

d. Type D. Type A material or crushed concrete. Crushed 
concrete containing gravel will be considered Type D material. 
Crushed concrete must meet the requirements in Section 2.01.A.3.b, 
“Recycled Material (Including Crushed Concrete) Requirements,” and 
be managed in a way to provide for uniform quality. The Engineer 
may require separate dedicated stockpiles in order to verify 
compliance. 

e. Type E. As shown on the plans. 

3. Recycled Material. Recycled asphalt pavement (RAP) and other 
recycled materials may be used when shown on the plans. Request 
approval to blend 2 or more sources of recycled materials. 

a. Limits on Percentage. When RAP is allowed, do not exceed 
20% RAP by weight unless otherwise shown on the plans. The 
percentage limitations for other recycled materials will be as shown 
on the plans. 

b. Recycled Material (Including Crushed Concrete) 
Requirements. 

1) Contractor Furnished Recycled Materials. When the 
Contractor furnishes the recycled materials, including crushed 
concrete, the final product will be subject to the requirements 
of Table 1 for the grade specified. Certify compliance with 
TxDOT’s DMS-11000, “Evaluating and Using Nonhazardous 
Recyclable Materials Guidelines,” for Contractor furnished 
recycled materials. In addition, recycled materials must be free 
from reinforcing steel and other objectionable material and 
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have at most 1.5% deleterious material when tested in 
accordance with TxDOT’s standard laboratory test procedure 
Tex-413-A. For RAP, do not exceed a maximum percent loss 
from decantation of 5.0% when tested in accordance with 
TxDOT’s standard laboratory test procedure Tex-406-A. Test 
RAP without removing the asphalt. 

2) City Furnished Required Recycled Materials. When the City 
furnishes and requires the use of recycled materials, unless 
otherwise shown on the plans:  

a) City required recycled material will not be subject to the 
requirements in Table 1, 

b) Contractor furnished materials are subject to the 
requirements in Table 1 and this Item, 

c) the final product, blended, will be subject to the 
requirements in Table 1, and 

d) for final product, unblended (100% City furnished required 
recycled material), the liquid limit, plasticity index, wet ball 
mill, classification, and compressive strength is waived. 
Crush City-furnished RAP so that 100% passes the 2 inch 
sieve. The Contractor is responsible for uniformly blending 
to meet the percentage required. 

3) City Furnished and Allowed Recycled Materials. When the 
City furnishes and allows the use of recycled materials or 
allows the Contractor to furnish recycled materials, the final 
blended product is subject to the requirements of Table 1 and 
the plans. 

c. Recycled Material Sources. City-owned recycled material is 
available to the Contractor only when shown on the plans. Return 
unused City-owned recycled materials to the City stockpile location 
designated by the Engineer unless otherwise shown on the plans. 

d. The use of Contractor-owned recycled materials is allowed 
when shown on the plans. Contractor-owned surplus recycled 
materials remain the property of the Contractor. Remove Contractor-
owned recycled materials from the project and dispose of them in 
accordance with federal, state, and local regulations before project 
acceptance. Do not intermingle Contractor-owned recycled material 
with City-owned recycled material unless approved by the Engineer. 
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C. Water. Furnish water free of industrial wastes and other objectionable 
matter. 

D. Material Sources. Only commercial sources may be used unless otherwise 
allowed by the City and shown on the plans. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify compacted subgrade is ready to support imposed loads. 

B. Verify lines and grades are correct 

3.02 EQUIPMENT:  

A. Provide machinery, tools, and equipment necessary for proper 
execution of the work. Provide proof rollers in accordance with TxDOT 
Item 216, “Proof Rolling,” when required. 

3.03 CONSTRUCTION:  

A. Construct each layer uniformly, free of loose or segregated areas, and 
with the required density and moisture content. Provide a smooth 
surface that conforms to the typical sections, lines, and grades shown 
on the plans or as directed. 

B. Stockpile base material temporarily at an approved location before 
delivery to the roadway. Build stockpiles in layers no greater than 2 
feet thick. Stockpiles must have a total height between 10 and 16 feet 
unless otherwise shown on the plans. After construction and 
acceptance of the stockpile, loading from the stockpile for delivery is 
allowed. Load by making successive vertical cuts through the entire 
depth of the stockpile. 

C. Do not add or remove material from temporary stockpiles that require 
sampling and testing before delivery unless otherwise approved. 
Charges for additional sampling and testing required as a result of 
adding or removing material will be deducted from the Contractor’s 
estimates. 

D. Haul approved flexible base in clean trucks. Deliver the required 
quantity to each 100 foot station or designated stockpile site as shown 
on the plans. Prepare stockpile sites as directed. When delivery is to 
the 100 foot station, manipulate in accordance with the applicable 
Items.  
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3.04 PREPARATION OF SUBGRADE OR EXISTING BASE.  

A. Remove or scarify existing asphalt concrete pavement in accordance 
with Section 02315, “Street Excavation,” when shown on the plans or 
as directed. Shape the subgrade or existing base to conform to the 
typical sections shown on the plans or as directed. 

B. When new base is required to be mixed with existing base, deliver, 
place, and spread the new flexible base in the required amount per 
station. Manipulate and thoroughly mix the new base with existing 
material to provide a uniform mixture to the specified depth before 
shaping. 

C. When shown on the plans or directed, proof roll the roadbed in 
accordance with TxDOT Item 216, “Proof Rolling,” before pulverizing 
or scarifying. Correct soft spots as directed. 

3.05 PLACING.  

A. Spread and shape flexible base into a uniform layer with an approved 
spreader the same day as delivered unless otherwise approved. 
Construct layers to the thickness shown on the plans. Maximum lift 
thickness shall be 8 inches of loose material. Maintain the shape of 
the course. Control dust by sprinkling, as directed. Correct or replace 
segregated areas as directed, at no additional expense to the City. 

B. Place successive base courses and finish courses using the same 
construction methods required for the first course. 

3.06 COMPACTION.  

A. Compact in courses not to exceed 6 inches compacted depth using 
density control unless otherwise shown on the plans. Multiple lifts are 
permitted when shown on the plans or approved. Bring each layer to 
the moisture content directed. When necessary, sprinkle the material 
in accordance with TxDOT Item 204, “Sprinkling.” 

B. Begin rolling longitudinally at the sides and proceed towards the 
center, overlapping on successive trips by at least ½ the width of the 
roller unit. On superelevated curves, begin rolling at the low side and 
progress toward the high side. Offset alternate trips of the roller. 
Operate rollers at a speed between 2 and 6 mph as directed. 

C. Rework, recompact, and refinish material that fails to meet or that 
loses required moisture, density, stability, or finish before the next 
course is placed or the project is accepted. Continue work until 
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specification requirements are met. Perform the work at no additional 
expense to the City. 

1. Ordinary Compaction. Roll with approved compaction 
equipment as directed. Correct irregularities, depressions, and 
weak spots immediately by scarifying the areas affected, 
adding or removing approved material as required, reshaping, 
and recompacting. 

2. Density Control. Compact to at least 95% of the maximum 
density determined by TxDOT’s standard laboratory test 
procedure Tex-113-E unless otherwise shown on the plans. 
Determine the moisture content of the material at the beginning 
and during compaction in accordance with TxDOT’s standard 
laboratory test procedure Tex-103-E. 

a. The Engineer will determine roadway density of 
completed sections in accordance with TxDOT’s standard 
laboratory test procedure Tex-115-E. The Engineer may accept 
the section if no more than 1 of the 5 most recent density tests 
is below the specified density and the failing test is no more 
than 3 pounds per cubic foot below the specified density. 

3.07 FINISHING.  

A. After completing compaction, clip, skin, or tight-blade the surface with 
a maintainer or subgrade trimmer to a depth of approximately ¼ inch. 
Remove loosened material and dispose of it at an approved location. 
Seal the clipped surface immediately by rolling with a pneumatic tire 
roller until a smooth surface is attained. Add small increments of water 
as needed during rolling. Shape and maintain the course and surface 
in conformity with the typical sections, lines, and grades as shown on 
the plans or as directed. 

B. In areas where surfacing is to be placed, correct grade deviations 
greater than ¼ inch in 16 feet measured longitudinally or greater than 
¼ inch over the entire width of the cross-section. Correct by loosening, 
adding, or removing material. Reshape and recompact in accordance 
with Section 306, “Compaction.” 

3.08 CURING.  

A. Cure the finished section until the moisture content is at optimum, plus 
or minus 3 percentage points, or as directed, before applying the next 
successive course or prime coat. 
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END OF SECTION 


