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Using the Guide Schedule  

Research of sampling and testing rates, listed for project tests in the following Guide Schedule, show that the Department’s and the Contractor’s risk of 
either rejecting “good” material or accepting “bad” material range from 20% to 40%.   
 
To reduce this risk, we recommend that the sampling rate be increased during initial production. A four-fold increase in testing frequency will generally 
reduce risk to approximately 5%. The intent of increasing testing, at the start of production, is to insure the Contractor’s processes are in control and to 
establish acceptability requirements early.   
 
There is a need to increase the frequency of testing for high-variability materials and when testing results do not meet specifications. The Engineer may 
require the Contractor to reimburse the Department for costs resulting from failing test results, in accordance with the specifications. 
 
Materials incorporated in TxDOT projects are subjected to various quality assurance procedures such as testing (as outlined in this document), certification, 
quality monitoring, approved lists, etc. The Engineer and testing staff should familiarize themselves with materials to be used before work begins by 
reviewing the specifications and this document. Discuss material testing requirements with the Contractor.  
  
Other testing required by the specifications, but not shown in the DBB Guide Schedule, should be performed at a frequency necessary to provide adequate 
confidence that materials meet specifications.     
 
NOTE—The TxDOT District Area Engineer or Director of Construction must submit a “Materials Certification Letter” at final acceptance of the project. The 
intent of this letter is to ensure that the quality of all materials incorporated into the project is in conformance with the plans and specifications, thus 
ensuring a service life equivalent to the design life. Any material represented by an acceptance test, that does not meet the criteria contained in the plans 
and specifications, is considered an exception. Exceptions must be listed in the materials certification letter. For projects with federal oversight, submit the 
materials certification letter (See Appendix D of DBB QAP) to the FHWA division administrator, with a copy to the Materials and Tests Division (MTD). For 
non-federal oversight projects, submit the material certification letter (Appendix E of DBB QAP) to the TxDOT District Engineer, with a copy to MTD. Refer to 
section 4.1 of the “Quality Assurance Program for Design-Bid-Build Projects” (DBB QAP). 
 
Assuring the quality of the product and proper incorporation of materials into the project begins with proper sampling practices. Sampling, testing, and 
construction inspection must be performed collaboratively to assure the specific attributes of the finished product reflect quality workmanship. Sampling 
guidance for hot-mix asphalt is contained in Tex-225-F, “Random Selection of Bituminous Mixture Samples,” and the respective specification for that 
material. All remaining materials are covered by method and materials specifications, to which the following applies.   
 
 
 
 
 



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 
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For acceptance testing, especially that which directly determines payment for the Contractor, sampling personnel should provide randomness in sampling 
by avoiding patterned sampling routines. Examples of such sampling practices are as follows: 
 

• Soils/flexible base: Vary sampling between stockpiling operations, completed stockpile, windrow, and project site. Vary the time of day sampling is 
performed. 

 

• Aggregates: Sample aggregates nearest the point of incorporation into the work. Vary sampling between stockpiling operations, completed 
stockpile, belt sampling, and if deemed necessary, railroad cars/trucks. Vary the time of day sampling is performed. 

 

• Concrete (structural and miscellaneous): Always sample as near as practicable to the point of placement. For strength testing, vary the time of day 
or the number of truck from which the concrete is sampled. Tests for slump, air, and temperature should be done often to ensure the consistent 
control of the concrete production (not applicable to miscellaneous concrete).       

  
This Guide Schedule is applicable to all contracts associated with the 2014 Standard Specifications. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 
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TABLE I – EMBANKMENTS, SUBGRADES, BACKFILL, AND BASE COURSES 
   PROJECT TESTS  

MATERIAL OR PRODUCT TEST FOR TEST NUMBER 
LOCATION OR TIME OF 

SAMPLING (D) 
FREQUENCY OF 
SAMPLING (F) 

REMARKS 

EMBANKMENT 
(CUTS & FILLS) 

Liquid Limit 
(A) Tex-104-E 

During stockpiling 
operations, from 

completed stockpile, or 
project site                                

(B)  

Materials with        
PI ≤ 15: 10,000 CY 

For Type A embankment or when required by the 
plans. This test may be waived for embankment cuts 
as directed by the Engineer. Determine a new liquid 
limit and plasticity index for each different material or 
notable change in material.  
Sample in accordance with Tex-100-E. 

Plasticity Index 
(A) Tex-106-E Materials with        

PI > 15: 5,000 CY 

Gradation Tex-110-E Each 10,000 CY       
When shown on plans. This test may be waived for 
embankment cuts, as directed by the Engineer.  
Sample in accordance with Tex-100-E. 

Moisture/Density Tex-114-E As directed by the 
Engineer 

Not required for ordinary compaction. Determine a 
new optimum moisture and maximum density for 
each different material or notable change in 
material. 
Sample in accordance with Tex-100-E. 

In-place Density 
(A) Tex-115-E As directed by the 

Engineer 

Fill: each 5,000 CY 
min. 1 per lift. 

Not required for ordinary compaction. Determine a 
new optimum moisture and maximum density 
according to Tex-114-E for each different material or 
notable change in material. 
Correct the moisture contents measured by nuclear 
density gauge in Tex-115-E with the moisture 
contents determined in accordance with Tex-103-E, 
as necessary for control, for each different material 
or notable change in material and adjust the density 
accordingly. Materials such as RAP, gypsum, lime, 
cement, and iron ore tend to bias the counts for 
nuclear density gauges. 

Cut: each 6,000 LF                      

RETAINING WALL 
(NON-SELECT BACKFILL) 

As shown above for 
Embankment 

(Cuts and Fills) 
 

As shown above for 
Embankment 

(Cuts and Fills) 

As shown above for 
Embankment 

(Cuts and Fills) 
Sample in accordance with Tex-100-E. 

 
 

 
 

 
 

RETAINING WALL                 
(SELECT BACKFILL)            

 
 
 
 
 
 

Plasticity Index 
(A) Tex-106-E 

During stockpiling 
operations, from 

completed stockpile, or 
project site                                

(B) 

Each 5,000 CY 
Required only for Type CS backfill. Test the fraction of 

material finer than the No. 200 sieve. 
Sample in accordance with Tex-400-E. 

Gradation 
Tex-110-E During stockpiling 

operations, from 
completed stockpile, or 

project site                                
(B) 

Each 5,000 CY       

Required only for Drainage Aggregate. 
Sample in accordance with Tex-400-A. 

Tex-401-A Required only for Select Backfill. 
Sample in accordance with Tex-400-A. 

Resistivity 
(A) Tex-129-E 

During stockpiling 
operations, from 

completed stockpile, or 
project site                                

(B) 

Each 5,000 CY       

For material with resistivity between 1,500 and 
3,000 ohm-cm, determine chloride and sulfate 
content, as specified in Item 423. 
Sample in accordance with Tex-400-A. 



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 
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TABLE I – EMBANKMENTS, SUBGRADES, BACKFILL, AND BASE COURSES 
   PROJECT TESTS  

MATERIAL OR PRODUCT TEST FOR TEST NUMBER 
LOCATION OR TIME OF 

SAMPLING (D) 
FREQUENCY OF 
SAMPLING (F) 

REMARKS 

 
 
 
 
 
 
 
 
           

RETAINING WALL                 
(SELECT BACKFILL)           

(continued) 

pH 
(A) Tex-128-E 

During stockpiling 
operations, from 

completed stockpile, or 
project site                                

(B) 

Each 5,000 CY   Sample in accordance with Tex-400-A. 

 Magnesium Soundness Tex-411-A 
During stockpiling 

operations, or from 
completed stockpile 

1 per source, per 
project 

Test when backfill sources appear to contain 
particles such as shale, caliche, or other soft, poor-
durability particles.  
Sample in accordance with Tex-400-A.  

Micro-Deval Tex-461-A 
During stockpiling 

operations, or from 
completed stockpile 

1 per source, per 
project 

May be used as an alternate to the magnesium 
soundness only when the % loss from the micro-
deval is not greater than 20%. When the % loss from 
the micro-deval is greater than 20%, the magnesium 
soundness governs aggregate verification. 
Sample in accordance with Tex-400-A. 

In-place Density  
 (A) Tex-115-E As directed by the 

Engineer. 
1 per backfill lift, 

per wall 

Not required for rock backfill. For walls greater than 
500 ft. in length, perform one test per lift for every 
500 ft. in length. (F) 
Correct the moisture contents measured by nuclear 
density gauge in Tex-115-E with the moisture 
contents determined in accordance with Tex-103-E 
for each different material or notable change in 
material and adjust the density accordingly. 

 
 
 
 
 
 
 
 

UNTREATED BASE              
COURSES 

 
 
 
 
 
 
 

Liquid Limit 
(A) Tex-104-E 

During stockpiling 
operations, from 

completed stockpile, or 
windrow 

(B) 

Each 5,000 CY      Sample in accordance with Tex-400-A. 

Plasticity Index  
(A) Tex-106-E 

During stockpiling 
operations, from 

completed stockpile, or 
windrow 

(B) 

Each 5,000 CY       

Gradation 
(A) Tex-110-E 

During stockpiling 
operations, from 

completed stockpile, or 
windrow 

(B) 

Each 5,000 CY      Sample in accordance with Tex-400-A. 

Moisture/Density Tex-113-E 
From completed 

stockpile at the source                                      
(E) 

Each 20,000 CY    
Not required for ordinary compaction.  
Sample in accordance with Tex-400-A. 



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 
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TABLE I – EMBANKMENTS, SUBGRADES, BACKFILL, AND BASE COURSES 
   PROJECT TESTS  

MATERIAL OR PRODUCT TEST FOR TEST NUMBER 
LOCATION OR TIME OF 

SAMPLING (D) 
FREQUENCY OF 
SAMPLING (F) 

REMARKS 

 
 
 
 
 
 
 
 
 
 
 
 

UNTREATED BASE 
COURSES 

(Continued) 

Wet Ball Mill 
(A) Tex-116-E 

From completed 
stockpile at the source                                      

(E) 
Each 20,000 CY    

Required for Grades 1–2 and 5, and as shown 
on the plans for Grade 4. Sample in accordance with 
Tex-400-A. 

Strength 
(A) Tex-117-E 

 From completed 
stockpile at the source                                      

(E) 
Each 20,000 CY    

Required for Grades 1–2 and 5, and as shown 
on the plans for Grade 4. When base material is from 
a source where the District has a record of 
satisfactory triaxial results, the frequency of testing 
may be reduced to one per 30,000 CY.  
If any one test falls below the minimum value 
required, the frequency of testing will return to the 
original frequency of 20,000 CY.  
Sample in accordance with Tex-400-A. 

In-place Density                  
(A) Tex-115-E As directed by the 

Engineer 
Each 3,000 CY, 
 min. 1 per lift        

Correct the moisture contents measured by nuclear 
density gauge in Tex-115-E with the moisture 
contents determined in accordance with Tex-103-E, 
as necessary for control, for each different material 
or notable change in material and adjust the density 
accordingly.  
Materials such as RAP, gypsum, lime, cement, and 
iron ore tend to bias the counts for nuclear density 
gauges. 

Thickness 
(A) Tex-140-E As directed by the 

Engineer Each 3,000 CY      Not required where survey grade control documents 
are compliant. 

Ride Quality 
(A) 

Tex-1001-S Surface 
Test, Type B 

Final riding surface of 
travel lanes  

This applies to the final travel lanes that receive a 1- 
or 2-course surface treatment for the final surface, 
unless otherwise shown on the plans.  

 
 
 
 
 
 

TREATED 
SUBGRADE AND 
BASE COURSES 

 
 
 
 
 
 

SUBGRADE 
BEFORE 

TREATMENT 

Organic Content Tex-148-E As directed by the 
Engineer 

1 per project, per 
source or as 

directed by the 
Engineer  

Required for existing subgrade material and material 
imported from a borrow source. Soil survey and 
geologic maps may be used to determine sampling 
locations.  
Sample in accordance with Tex-100-E. 

Sulfate Content Tex-145-E As directed by the 
Engineer 

1 per 500 feet or 
5,000 CY 

Required for existing subgrade material and material 
imported from a borrow source. Soil survey and 
geologic maps may be used to determine sampling 
locations.  
Sample in accordance with Tex-100-E. 

 
NEW BASE 
MATERIAL 

 

Liquid Limit                      
(A) Tex-104-E 

During stockpiling 
operations, from 

completed stockpile, or 
windrow         

(B) 

Each 5,000 CY      
When central mix site or plant is used, windrow 
sampling may be waived.  
Sample in accordance with Tex-400-A. 



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 
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TABLE I – EMBANKMENTS, SUBGRADES, BACKFILL, AND BASE COURSES 
   PROJECT TESTS  

MATERIAL OR PRODUCT TEST FOR TEST NUMBER 
LOCATION OR TIME OF 

SAMPLING (D) 
FREQUENCY OF 
SAMPLING (F) 

REMARKS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TREATED 
SUBGRADE AND 
BASE COURSES 

(Continued) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

NEW BASE 
MATERIAL 

(Continued) 

Plasticity Index  
(A) Tex-106-E 

During stockpiling 
operations, from 

completed stockpile, or 
windrow         

(B) 

Each 5,000 CY       

Gradation 
(A) Tex-110-E 

During stockpiling 
operations, from 

completed stockpile, or 
windrow                               

(B) 

Each 5,000 CY      Sample in accordance with Tex-400-A. 

Wet Ball Mill 
(A) Tex-116-E 

From completed 
stockpile at the source                             

(E) 
Each 20,000 CY    

Required for Grades 1–2 and 5, and as shown 
on the plans for Grade 4. 
Sample in accordance with Tex-400-A. 

Strength 
(A) Tex-117-E 

From completed 
stockpile at the source                              

(E) 
Each 20,000 CY    

Required for Grades 1–2 and 5, and as shown 
on the plans for Grade 4. When base material is from a 
source where the District has a record of satisfactory 
triaxial results, the frequency of testing may be 
reduced to one per 30,000 CY. If any one test falls 
below the minimum value required, the frequency of 
testing will return to the original frequency of 20,000 
CY. 

LIME Compliance with 
DMS-6350 Tex-600-J During delivery to project 

Commercial Lime 
Slurry: each 200 

tons of lime  
Carbide Lime 

Slurry: each 100 
tons of lime  

 

Sample in accordance with Tex-600-J. Verify the 
source is listed on the current Material Producer List 
for Lime. Only materials appearing on the Material 
Producer List will be accepted. Sample frequency for 
Carbide Lime Slurry may be increased as directed by 
the Engineer. 
For Hydrated Lime and Quick Lime, project testing is 
not required but it is encouraged to sample and test 
the material at a rate of 1 per project as a best 
practice. 

CEMENT Compliance with 
DMS-4600  Railroad car, truck, or 

cement bins  
Verify the source is listed on the current Material 
Producer List for Cement. If not, sample and test in 
accordance with DMS-4600. (C) 

FLY ASH 
MATERIAL 

Compliance with 
DMS-4615  

Project samples at 
location directed by the 

Engineer 
 

Verify the source is listed on the current Material 
Producer List for Fly Ash. Only materials from MTD 
approved sources appearing on the Material 
Producer List for Fly Ash will be accepted. Project 
testing is not required but it is encouraged to sample 
and test the material at a rate of 1 per project as a 
best practice. (C) 



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 
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TABLE I – EMBANKMENTS, SUBGRADES, BACKFILL, AND BASE COURSES 
   PROJECT TESTS  

MATERIAL OR PRODUCT TEST FOR TEST NUMBER 
LOCATION OR TIME OF 

SAMPLING (D) 
FREQUENCY OF 
SAMPLING (F) 

REMARKS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

TREATED 
SUBGRADE AND 
BASE COURSES 

(Continued) 
 

COMPLETE 
MIXTURE 

 

Pulverization Gradation Tex-101-E, Part III Roadway, after 
pulverization and mixing 

As necessary for 
control 

At the beginning of the project, one test must be 
made for each 4,500 CY or 6,000 tons until the 
Engineer is satisfied that acceptable pulverization 
results are being obtained.  
Sample in accordance with Tex-100-E. 

Moisture/Density Curve 
and Strength 

Tex-120-E, Part II, 
or Tex-121-E, Part II 

From roadway windrow 
after treatment  

(E) 
Each 20,000 CY    

Not required for ordinary compaction. Determine a 
new moisture/density curve for each different or 
notable change in material. Perform Tex-120-E, 
Part II, for Cement Treated Material, and Tex-121-E, 
Part II, for Lime, Lime-Fly Ash, or Fly Ash Treated 
Material. If Tex-120-E, Part I, Tex-121-E, Part I, or 
Tex-127-E is performed before the project, this test 
may be waived.  
Sample in accordance with Tex-100-E. 

Moisture/Density Curve 
and Strength 

Tex-120-E, Part I,       
Tex-121-E, Part I, or 

Tex-127-E 

From roadway before 
treatment 

As necessary for 
control 

Perform Tex-120-E, Part I, on cement treated 
material, and Tex-121-E, Part I, for lime-fly ash or fly 
ash treated material. Verifies the field strength by 
comparing results from the mix design. Performed at 
the direction of the Engineer and when notable 
change in material, as described above for Part II of 
the test procedures.  
Sample in accordance with Tex-100-E. 

In-place Density 
(A) Tex-115-E As directed by the 

Engineer 
Each 3,000 CY,  

min 1 per lift          

Determine the appropriate moisture/density curve 
for each different material or notable change in 
material. Correct the moisture contents measured by 
nuclear density gauge in Tex-115-E with the moisture 
contents determined in accordance with Tex-103-E, 
as necessary for control, for each different material 
or notable change in material and adjust the density 
accordingly. Stabilizers and materials such as RAP, 
gypsum, and iron ore tend to bias the counts for 
nuclear density gauges. 

Thickness 
(A) Tex-140-E As directed by the 

Engineer Each 3,000 CY      Not required where survey grade control documents 
are used for compliance. 



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 
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TABLE I – EMBANKMENTS, SUBGRADES, BACKFILL, AND BASE COURSES 
   PROJECT TESTS  

MATERIAL OR PRODUCT TEST FOR TEST NUMBER 
LOCATION OR TIME OF 

SAMPLING (D) 
FREQUENCY OF 
SAMPLING (F) 

REMARKS 

RECLAIMED ASPHALT 
PAVEMENT (RAP), CRUSHED 
CONCRETE, and RECYCLED 

MATERIALS 

Sulfate Content Tex-145-E 
During stockpiling 
operations, from 

completed stockpile, or 
windrow 

Each 5,000 CY 

Required only for contractor furnished recycled 
material, including crushed concrete. Not required for 
RAP. 
Sample in accordance with Tex-400-A. 

Deleterious Material Tex-413-A Each 5,000 CY 
Required only for contractor furnished recycled 
material, including crushed concrete. 
Sample in accordance with Tex-400-A. 

Decantation Tex-406-A 

During stockpiling 
operations, from 

completed stockpile, or 
windrow 

Each 5,000 CY 
Required only for contractor furnished RAP. 
Sample in accordance with Tex-400-A. 

 
 

TABLE I – FOOTNOTES 

A When this project acceptance test fails, but the product is accepted, document the reasons for acceptance in SiteManager (SM), in the remarks field, and on the end of the Project 
Materials Certification Letter.  

B Engineer will select any of these locations or any combinations thereof with the provision that the initial sample will be obtained from the completed stockpile at the source and at least 
one out of ten consecutive samples will be taken at the project site (from the windrow for treated and untreated bases and embankments when possible). 

C Attach the corresponding QM test report for SiteManager projects to satisfy project sampling and testing requirements. 

D 
 

For acceptance testing, especially that which directly determines payment for the Contractor, sampling personnel should provide randomness in sampling by avoiding patterned 
sampling routines. Examples of such sampling practices are as follows: 

• Soils/Flexible Base: For gradation, liquid limit, and plastic limit, vary sampling between stockpiling operations, completed stockpile, windrow, and project site. Vary the time of 
day sampling is performed. 

• Aggregates: Sample aggregates nearest the point of incorporation into the work. Vary sampling between stockpiling operations, completed stockpile, belt sampling, and if 
deemed necessary, railroad cars/trucks. Vary the time of day sampling is performed. 

E The Engineer will sample from the completed stockpile at the source and test before placement. 

F Each test performed that is based on a quantity of material is considered “or fraction thereof” for calculating number of tests. 

 

 

 

 

 

 

 



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 
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TABLE IA – ASPHALT TREATED BASE (Plant Mix) 
   PROJECT TESTS  

MATERIAL OR PRODUCT TEST FOR TEST NUMBER 
LOCATION OR TIME OF 

SAMPLING (C) 
FREQUENCY OF 
SAMPLING (D) 

REMARKS 

AGGREGATE 

Liquid Limit 
(A) Tex-104-E 

During stockpiling 
operations, from 

completed stockpile, or 
before mixing 

Each 5,000 CY     Sample in accordance with Tex-400-A. 

Plasticity Index 
(A) Tex-106-E 

During stockpiling 
operations, from 

completed stockpile, or 
before mixing 

Each 5,000 CY      

Wet Ball Mill   
(A) Tex-116-E  

During stockpiling 
operations, from 

completed stockpile, or 
before mixing 

1 per project, per 
source    

 
Sample in accordance with Tex-400-A. (B) 

LIME Compliance with  
DMS-6350  During delivery to the 

project 

Hydrated Lime: 1 
per project 

Commercial Lime 
Slurry: each 200 
tons of lime (D) 
Carbide Lime 

Slurry: each 100 
tons of lime (D) 

Quick Lime: 1 per 
project 

On projects requiring less than 50 tons, material 
from MTD approved sources may be accepted on the 
basis of Producer’s Certification without sampling. 

RECLAIMED ASPHALT 
PAVEMENT (RAP), and 

RECYCLED AGGREGATE 
Decantation Tex-406-A, Part I 

During stockpiling 
operations, from 

completed stockpile, or 
before mixing 

Each 10,000 CY   Sample in accordance with Tex-400-A. 

RECYCLED ASPHALT SHINGLES 
(RAS) Decantation Tex-217-F,Part III 

During stockpiling 
operations, from 

completed stockpile, or 
before mixing 

Each 10,000 CY Sample in accordance with Tex-400-A. 

ASPHALT BINDER Compliance with Item 
300   Sampling port nearest 

the storage tank 
1 per project, per 
grade, per source 

Test a minimum of one sample taken from the 
project. Sample binder in accordance with Tex-500-
C, Part II.  
 
Verify that the binder is from a preapproved source 
when it arrives on the project, and that the lab 
number on the shipping ticket is within the valid 
dates shown on the MTD QM test report or in the 
SiteManager (SM) Assistant. 
 
The Engineer must associate one QM sample per 
project in SM. 



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 
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TABLE IA – ASPHALT TREATED BASE (Plant Mix) 
   PROJECT TESTS  

MATERIAL OR PRODUCT TEST FOR TEST NUMBER 
LOCATION OR TIME OF 

SAMPLING (C) 
FREQUENCY OF 
SAMPLING (D) 

REMARKS 

TACK COAT Compliance with Item 
300  Distributor 1 per project, per 

grade, per source 

Test a minimum of one sample taken from the 
project. Sample tack coat in accordance with Tex-
500-C, Part III.  
 
Verify that the binder is from a preapproved source 
when it arrives on the project, and that the lab 
number on the shipping ticket is within the valid 
dates shown on the MTD QM test report or in the SM 
Assistant. 
 
The Engineer must associate one QM sample per 
project in SM. 

COMPLETE MIXTURE 

Gradation 
(A) Tex-200-F,  Part I Plant Mix 

(C) 
20,000 CY     

(25,000 tons) 

Sample in accordance with Tex-222-F. 
Determine the gradation of the aggregate from the 
complete mixture tested in accordance with Tex-
236-F. 

Laboratory Density  
(A) Tex-126-E Plant Mix                        

(C) 
20,000 CY 

(25,000 tons)         Sample in accordance with Tex-222-F. 

Percent Asphalt 
(A) Tex-236-F Plant Mix                        

(C) 

Each 1,500 CY 
(2,000 tons) or 
days production            

Determine an asphalt content correction factor for 
ignition oven at a minimum of one per project.  
Sample in accordance with Tex-222-F. 

Indirect Tensile 
Strength – Dry Tex-226-F Plant Mix 1 per project, per 

design Sample in accordance with Tex-222-F. 

Moisture Susceptibility Tex-530-C As directed by the 
Engineer 

1 per project, per 
design 

This test may be waived, when shown on the plans. 
Sample in accordance with Tex-222-F. 

ROADWAY 

In-Place Air Voids 
(A) Tex-207-F 

Roadway cores, as 
directed by the Engineer 

(C, D) 

Each 3,000 CY,  
min 1 per lift   

Not required for ordinary compaction or when air 
void requirements are waived. 
Sample in accordance with Tex-222-F. 

Ride Quality Tex-1001-S 
Surface Test, Type A On Finished Surface  Unless otherwise shown on the plans. 

 
 
 
 
 
 



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 
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TABLE IA – FOOTNOTES 

A When this project acceptance test fails, but the product is accepted, document the reasons for acceptance in SiteManager (SM), in the remarks field, and on the end of the Project 
Materials Certification Letter.  

B Engineer will select any of these locations or any combinations thereof with the provision that at least one out of ten consecutive samples will be taken at the project site (from the 
windrow for treated and untreated bases and embankments when possible). 

C 
 

For acceptance testing, especially that which directly determines payment for the Contractor, sampling personnel should provide randomness in sampling by avoiding patterned 
sampling routines. Examples of such sampling practices are as follows: 

• Soils/Flexible Base: Vary sampling between stockpiling operations, completed stockpile, windrow, and project site. Vary the time of day sampling is performed. 
• Aggregates: Sample aggregates nearest the point of incorporation into the work. Vary sampling between stockpiling operations, completed stockpile, belt sampling, and if 

deemed necessary, railroad cars/trucks. Vary the time of day sampling is performed. 

D Each test performed, that is based on a quantity of material, is considered “or fraction thereof” for calculating number of tests. 
  



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 
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TABLE II – SEAL COAT 
   PROJECT TESTS  

MATERIAL OR PRODUCT TEST FOR TEST NUMBER 
LOCATION OR TIME OF 

SAMPLING (C) 
FREQUENCY OF 
SAMPLING (D) 

REMARKS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AGGREGATE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Gradation 
(A) Tex-200-F, Part I Stockpile (At source or at 

point of delivery) 
Each 1,000 CY  

 

Rate may be reduced to each 2,000 CY if the 
Engineer approves a contractor quality control plan. 
Sample in accordance with Tex-221-F.  

L. A. Abrasion 
(A) Tex-410-A  Stockpile 1 per project, per 

source   

Verify the published value of the source, as listed on 
the current Material Producer List for BRSQC, meets 
the project specifications. If not, sample and test at 
1 per 20,000 CY before use.  
Sample in accordance with Tex-221-F. (B) 

Magnesium 
Soundness  

(A) 
Tex-411-A  Stockpile 1 per project, per 

source   

Verify the published value of the source, as listed on 
the current Material Producer List for BRSQC, meets 
the project specifications. If not, sample and test at 
1 per 20,000 CY before use.  
Sample in accordance with Tex-221-F. (B) 

Surface Aggregate 
Classification 

(A) 

Tex-612-J,   
Tex-411-A  Stockpile 1 per project, per 

source   

Verify the published value of the source, as listed on 
the current Material Producer List for BRSQC, meets 
the project specifications. If not, sample and test at 
1 per 20,000 CY before use.  
Sample in accordance with Tex-221-F. (B) 

Pressure Slake 
(A) Tex-431-A  Stockpile 1 per 20,000 CY   

Same as above. Required only for lightweight 
aggregate.  
Sample in accordance with Tex-221-F. 

Freeze Thaw 
(A) Tex-432-A  Stockpile 1 per 20,000 CY   

Same as above. Required only for lightweight 
aggregate.  
Sample in accordance with Tex-221-F. 

Unit Weight Tex-404-A Stockpile 1 per 20,000 CY   
Same as above. Required only for lightweight 
aggregate.  
Sample in accordance with Tex-221-F. 

24 hr. Water 
Absorption  

(A) 
Tex-433-A Stockpile 1 per 20,000 CY   

Same as above. Required only for lightweight 
aggregate.  
Sample in accordance with Tex-221-F. 

Crushed Face Count Tex-460-A, Part I  Stockpile 1 per 20,000 CY   
Only required for crushed gravel.  
Sample in accordance with Tex-221-F. 

Deleterious Material 
(A) Tex-217-F,  Part I   Stockpile 1 per 10,000 CY   

Not required for lightweight aggregate.  
Sample in accordance with Tex-221-F. 

Decantation  
(A)  Tex-406-A  Stockpile 1 per 10,000 CY   Sample in accordance with Tex-221-F. 

Flakiness Index Tex-224-F  Stockpile 
Frequency as 

directed by the 
Engineer 

Sample in accordance with Tex-221-F. 



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 
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TABLE II – SEAL COAT 
   PROJECT TESTS  

MATERIAL OR PRODUCT TEST FOR TEST NUMBER 
LOCATION OR TIME OF 

SAMPLING (C) 
FREQUENCY OF 
SAMPLING (D) 

REMARKS 

 
 

 
 
 

AGGREGATE 
(Continued) 

 

Micro Deval Tex-461-A Stockpile 
1 per project or as 

necessary for 
control  

Compare result to published value listed on the 
current Material Producer List for BRSQC. Submit 
sample to MTD for Soundness and L.A. Abrasion 
testing when results differ by more than 3% points, 
unless otherwise directed by the Engineer.  
Sample in accordance with Tex-221-F. 

White Rock Count  Tex-220-F Stockpile  
Required only for Limestone Rock Asphalt. Not 
required when MTD provides inspection at the plant.  
Sample in accordance with Tex-221-F. 

Naturally Impregnated 
Bitumen Content Tex-236-F Stockpile  

Required only for Limestone Rock Asphalt. Not 
required when MTD provides inspection at the plant.  
Sample in accordance with Tex-221-F. 

PRECOATED AGGREGATE Asphalt Content Tex-210-F  Stockpile 

Frequency as 
directed by the 

Engineer when a 
target value is 

specified 

Sample in accordance with Tex-221-F. 

ASPHALT BINDER Compliance with Item 
300   Distributor 1 per project, per 

grade, per source 

Test a minimum of one sample taken from the 
project. Sample asphalt binder in accordance with 
Tex-500-C, Part III.  
Verify that the binder is from a preapproved source 
when it arrives on the project, and that the lab 
number on the shipping ticket is within the valid 
dates shown on the MTD QM test report or in the SM 
Assistant. 
The Engineer must associate one QM sample per 
project in SM. 

 

TABLE II – FOOTNOTES 

A When this project acceptance test fails, but the product is accepted, document the reasons for acceptance in SiteManager, in the remarks field, and on the end of the Project Materials 
Certification Letter. 

B Attach the corresponding QM test report for SiteManager projects to satisfy project sampling and testing requirements. 

C 
 

For acceptance testing, especially that which directly determines payment for the Contractor, sampling personnel should provide randomness in sampling by avoiding patterned 
sampling routines. Examples of such sampling practices are as follows: 

• Aggregates: Sample aggregates nearest the point of incorporation into the work. Vary sampling between stockpiling operations, completed stockpile, belt sampling, and if 
deemed necessary, railroad cars/trucks. Vary the time of day sampling is performed. 

D Each test performed, that is based on a quantity of material, is considered “or fraction thereof” for calculating number of tests. 

 
 



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 
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TABLE III – HYDRAULIC CEMENT CONCRETE – STRUCTURAL (Classes: C, F, H, S, CO, K, LMC, or SS) 
   PROJECT TESTS  

MATERIAL OR PRODUCT TEST FOR TEST NUMBER 
LOCATION OR TIME OF 

SAMPLING (D) 
FREQUENCY OF 
SAMPLING (E) 

REMARKS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MINERAL 
AGGREGATE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

COARSE 
AGGREGATE 

Decantation 
(B) Tex-406-A 

From stockpile at 
concrete plant 

Each 20,000 CY of 
concrete (each 

source)                   
Sample in accordance with Tex-400-A. 

Sieve Analysis  
(A) (B) Tex-401-A 

Each 1,000 CY of 
concrete (each 

source)                         

Test combined aggregate when used.  
Sample in accordance with Tex-400-A. 
 

Deleterious Materials 
(B) Tex-413-A 

1 per project or as 
necessary for 

control 
Sample in accordance with Tex-400-A. 

Los Angeles Abrasion 
(A) (B) Tex-410-A One, each source 

Verify the value of the source, as listed on the 
current Material Producer list for CRSQC, meets the 
project specifications. If not, sample and submit to 
MTD for testing before use in accordance with Tex-
499-A. 
Sample in accordance with Tex-400-A. (C) 

Magnesium 
Soundness 

(A) (B) 
Tex-411-A One, each source Verify the value of the source, as listed on the 

current CRSQC, meets the project specifications. (C) 

 
 
 
 
 
 
 
 

FINE 
AGGREGATE 

 
 
 
 
 
 
 
 

Sand Equivalent 
(B) Tex-203-F 

From stockpile at 
concrete plant 

 1 per project or as 
necessary for 

control  

Test combined aggregate when used.  
Sample in accordance with Tex-400-A. 
 

Organic Impurities 
(B) Tex-408-A 1 per project, per 

source Sample in accordance with Tex-400-A. 

Sieve Analysis 
(A) (B) Tex-401-A 

Each 1,000 CY of 
concrete (each 

source)                     
Sample in accordance with Tex-400-A. 

Fineness Modulus  
(B) Tex-402-A 

1 per project or as 
necessary for 

control 

Test combined aggregate when used. Test to confirm 
material variability when strength values are in 
question.  
Sample in accordance with Tex-400-A. 
 

Deleterious Material 
(B) Tex-413-A 

 1 per project or as 
necessary for 

control 

 
Test to confirm material variability when strength 
values are in question.  
Sample in accordance with Tex-400-A. 



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 
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TABLE III – HYDRAULIC CEMENT CONCRETE – STRUCTURAL (Classes: C, F, H, S, CO, K, LMC, or SS) 
   PROJECT TESTS  

MATERIAL OR PRODUCT TEST FOR TEST NUMBER 
LOCATION OR TIME OF 

SAMPLING (D) 
FREQUENCY OF 
SAMPLING (E) 

REMARKS 

 
 
 

MINERAL 
AGGREGATE 
(Continued) 

 

 
 
 

FINE 
AGGREGATE 
(Continued) 

 

Acid Insoluble Residue 
(A) (B) Tex-612-J Two, each source 

Only for concrete subject to direct traffic. Verify the 
value of the source, as listed on the current CRSQC, 
meets the project specifications. If not, sample and 
submit to MTD for testing before use in accordance 
with Tex-499-A. 
Sample in accordance with Tex-400-A. (C)  

SILICA FUME 
Compliance with  

DMS-4630 
(A) 

 Railroad car, truck, bags 
or silos 

1 per project, per 
class of concrete 

(For each type and 
brand)                    

Provide MTD with one 4 x 8 concrete sample for 
silica fume dispersion verification. 
Verify the source is listed on the Material Producer 
List for Silica Fume.  
Sample in accordance with Tex-300-D. 

METAKAOLIN 
Compliance with  

DMS-4635 
(A) 

 Railroad car, truck or 
silos 

1 per project, per 
class of concrete 

(For each type and 
brand)                    

Sample in accordance with Tex-300-D. 
 

MIX DESIGN 
Compliance with 

Standard Specification 
Item 421.4.A 

 At source (if not 
approved) 

Min. 1 design per 
class, per source 

Verify if cement, fly ash, slag cement, and chemical 
admixture sources are listed on the Material 
Producer Lists. If not, sample and submit to MTD for 
testing. Water testing is contracted by the concrete 
supplier (commercial lab report to be reviewed by 
TxDOT).  
Sample in accordance with Tex-300-D for cement 
and in accordance with Tex-733-I for fly ash. 

JOINT MATERIAL Compliance with 
DMS-6300    

Verify the source is listed on the Material Producer 
List for Joint Sealers. If not, sample and test before 
use in accordance with DMS-6310. (C)  
Sample in accordance with Tex-500-C.  
 

CURING COMPOUND  Compliance with 
DMS-4650  

Sampled at jobsite; 
tested by MTD. See 

remarks. 

When requested by 
MTD 

Only products listed on the Material Producer List for 
Concrete Curing Compounds will be allowed.  
When sample is requested by MTD, sample in 
accordance with Tex-718-I. Ensure container has 
been agitated and mixed before sampling. (C)  

EVAPORATION RETARDANTS Compliance with  
DMS-4650    

Only products listed on the Material Producer list for 
Evaporation Retardants will be allowed. (C) 

REINFORCING STEEL 
Compliance with the 
Std. Specifications & 

Spec. Provisions 
As Specified   

Only materials from MTD approved sources listed on 
the Material Producer Lists for Reinforcing Steel 
Mills and Seven Wire Steel Strand will be allowed. 
(C) 



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 
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TABLE III – HYDRAULIC CEMENT CONCRETE – STRUCTURAL (Classes: C, F, H, S, CO, K, LMC, or SS) 
   PROJECT TESTS  

MATERIAL OR PRODUCT TEST FOR TEST NUMBER 
LOCATION OR TIME OF 

SAMPLING (D) 
FREQUENCY OF 
SAMPLING (E) 

REMARKS 

MECHANICAL COUPLERS Compliance with 
DMS-4510 Tex-743-I Sampled at jobsite; 

Tested by MTD 

3 couplers per lot 
(500 couplers) for 
each type, model, 

bar size,  and 
grade 

Only materials from MTD approved sources listed on 
the Material Producer List for Mechanical Couplers 
will be allowed. (C) 

LATEX 

Compliance with 
DMS-4640 for 

concrete chemical 
admixtures 

 

  
Verify the Latex is listed on the Material Producer 
List for Chemical Admixtures. 
 

EPOXY 
Compliance with 

DMS-6100, unless 
otherwise specified 

 
Sampled at jobsite if not 

pre-approved by MTD. 
1 per batch or 

shipment 

Verify the source is listed on the Material Producer 
List for Epoxies and Adhesives. If not, sample and 
test before use in accordance with DMS-6100.  
Sample in accordance with Tex-734-I. (C) 

 
 
 
 
 
 
 
 
 
 
 
 
 

CONCRETE 
 
 
 
 
 
 
 
 
 
 
 
 

Compressive Strength 
(A) Tex-418-A 

At point of concrete 
placement 

4 cylinders for each 
60 CY per class, 

per day                      
(For bridge railing 
and traffic railing, 

testing may be 
reduced to 4 

cylinders per 180 
CY per class 

regardless of days)                  

Sampling must be in accordance with Tex-407-A. 
Making additional cylinders for 56 day testing should 
be considered when slow strength gain mixtures are 
being used, or when the approved mix design has a 
history of failing to meet design strength at 28 days. 
 
Test two cylinders at 7 days, and if the average value 
is below the design strength, as defined in Item 421, 
Table 8, test the remaining 2 cylinders at 28 days, or 
56 days if additional cylinder were not made. If the 
average value of the 2 cylinders tested at 7 days 
meets the minimum design strength, listed in Item 
421, Table 8, the remaining cylinders are not 
required to be tested. If the average value of the 7 
and 28 day cylinders are below the design strengths, 
and 56 day cylinders were made, test the remaining 
set at 56 days.   

Slump Tex-415-A 

1 test, per 4 
strength 

specimens 

Sample in accordance with Tex-407-A.   
Perform slump and temperature tests on the same 
load from which strength test specimens are made.   
Perform entrained air test only when entrained air 
concrete is specified on the plans.  
Check temperature of every load for bridge slabs 
and mass concrete placements.  
Contractor’s required testing will be in accordance 
with specification requirements for the appropriate 
specification Item #. 

Entrained Air 
(A) 

Tex-416-A or      
Tex-414-A 

Temperature of 
Concrete 

(A) 
Tex-422-A 



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 
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TABLE III – HYDRAULIC CEMENT CONCRETE – STRUCTURAL (Classes: C, F, H, S, CO, K, LMC, or SS) 
   PROJECT TESTS  

MATERIAL OR PRODUCT TEST FOR TEST NUMBER 
LOCATION OR TIME OF 

SAMPLING (D) 
FREQUENCY OF 
SAMPLING (E) 

REMARKS 

 
 
 
 

CONCRETE 
(Continued) 

 
 

Bridge Deck or Culvert 
Top Slab Thickness 

and Depth of 
Reinforcement 

Tex-423-A, Part II 

During dry run and during 
concrete placement 

(Bridge decks and direct 
traffic culverts) 

1 per span                 Min 6–Max 18 locations per span. 

 

TABLE III – FOOTNOTES 

A When this project acceptance test fails, but the product is accepted, document the reasons for acceptance in SiteManager, in the remarks field, and on the end of the Project 
Materials Certification Letter. 

B These Project Tests may be used for one or more projects being furnished concrete from the same plant during the same period. 

C Attach the corresponding QM test report for SiteManager projects to satisfy project sampling and testing requirements. 

D 

For acceptance testing, especially that which directly determines payment for the Contractor, sampling personnel should provide randomness in sampling by avoiding patterned 
sampling routines. Examples of such sampling practices are as follows: 

• Aggregates: Sample aggregates nearest the point of incorporation into the work. Vary sampling between stockpiling operations, completed stockpile, and if deemed necessary, 
railroad cars/trucks. Vary the time of day sampling is performed. 

• Concrete (structural): Always sample as near as practicable to the point of placement. For strength testing, vary the time of day or the number of truck from which the concrete 
is sampled. Test often for slump, air, and temperature to ensure the consistent control of the concrete production. 

E Each test performed, that is based on a quantity of material, is considered “or fraction thereof” for calculating number of tests. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 
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TABLE IV – HYDRAULIC CEMENT CONCRETE – NON-STRUCTURAL CONCRETE (Classes: A, B, or E) 
   PROJECT TESTS  

MATERIAL OR PRODUCT TEST FOR TEST NUMBER 
LOCATION OR TIME OF 

SAMPLING (B) 
FREQUENCY OF 
SAMPLING (C) 

REMARKS 

CONCRETE Compressive Strength 
(A) Tex-418-A At point of concrete 

placement 
2 cylinders per 180 

CY, per class                        
Sampling must be in accordance with Tex-407-A. 
Strength will be determined by 7-day specimens. 

MIX DESIGN Compliance with the 
Standard Specification  At source if not approved Min. 1 design per 

class, per source 

Verify if cement, fly ash, slag cement, and chemical 
admixture sources are listed on the Material 
Producer Lists. If not, sample and submit to MTD for 
testing. Sample in accordance with Tex-300-D for 
cement and in accordance with Tex-733-I for fly ash. 
Water testing is contracted by the concrete supplier 
(commercial lab report to be reviewed by TxDOT).  

SILICA FUME Compliance with 
DMS-4630  Railroad car, truck, bags, 

or silos 

1 test per project,  
per class  

(for each type and 
brand)  

Sample in accordance with Tex-300-D.  Provide MTD 
with one 4 x 8 concrete sample for silica fume 
dispersion verification. Verify the source is listed on 
the Material Producer List for Silica Fume. 
 

METAKAOLIN Compliance with 
DMS-4635  Railroad car, truck, or 

silos 

1 test per project,  
per class  

(for each type and 
brand)  

Sample in accordance with Tex-300-D. 
 

       

TABLE IV – FOOTNOTES 

A When this project acceptance test fails, but the product is accepted, document the reasons for acceptance in SiteManager, in the remarks field, and on the end of the Project Materials 
Certification Letter. 

B 
 

For acceptance testing, especially that which directly determines payment for the Contractor, sampling personnel should provide randomness in sampling by avoiding patterned 
sampling routines. Examples of such sampling practices are as follows: 

• Concrete (miscellaneous):  Always sample as near as practicable to the point of placement. For strength testing, vary the time of day or the number of truck from which the 
concrete is sampled. 

C Each test performed, that is based on a quantity of material, is considered “or fraction thereof” for calculating number of tests. 

 
 
 
 
 
 
 
 
 
 



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 

     

Enter customize text here for your needs or delete if not needed. 
19 

TABLE V – HYDRAULIC CEMENT CONCRETE PAVEMENT (Classes: P or HES) 
   PROJECT TESTS  

MATERIAL OR PRODUCT TEST FOR TEST NUMBER 
LOCATION OR TIME OF 

SAMPLING  
FREQUENCY OF 
SAMPLING (D) 

REMARKS 

MINERAL 
AGGREGATE 

COARSE 
AGGREGATE 

Decantation Tex-406-A 

From stockpile at 
concrete plant 

Each 20,000 CY of 
concrete (each source)                       Sample in accordance with Tex-400-A. 

Sieve Analysis 
(A) Tex-401-A As necessary for control 

Sample in accordance with Tex-400-A. 
Test combined aggregate when used. 

Deleterious 
Materials Tex-413-A Each 20,000 CY of 

concrete (each source)                     Sample in accordance with Tex-400-A. 

L.A. Abrasion 
(A) Tex-410-A 

One, each source 

Verify the value of the source, as listed on the current 
CRSQC, meets the project specifications. If not, sample 
and submit to MTD for testing before use in accordance 
with Tex-499-A.  
Sample in accordance with Tex-400-A. (C) 

Magnesium  
Soundness                      

(A) 
Tex-411-A 

FINE 
AGGREGATE 

Sand Equivalent Tex-203-F 

From stockpile at 
concrete plant 

Each 3,000 CY of 
concrete (Each source 

or combination of 
sources)  

Sample in accordance with Tex-400-A. 
Test combined aggregate when used. At least one per 
week’s production. 

Organic Impurities Tex-408-A 1 per project, per 
source Sample in accordance with Tex-400-A. 

Sieve Analysis 
(A) Tex-401-A 

As necessary for control 
Sample in accordance with Tex-400-A. 
Test combined aggregate when used. Fineness Modulus  

(B) Tex-402-A 

Deleterious 
Material 

(B) 
Tex-413-A Each 20,000 CY of 

concrete (each source)                     Sample in accordance with Tex-400-A. 

Acid Insoluble 
(A) Tex-612-J 1 per project, per 

source 

Verify the value of the source, as listed on the current 
CRSQC, meets the project specifications. If not, sample 
and submit to MTD for testing before use in accordance 
with Tex-499-A.  
Sample in accordance with Tex-400-A. (C) 

MIX DESIGN 

Compliance with 
the Standard 
Specifications 
Item 421.4.A 

 At source, if not 
approved 

Min. 1 design, per class, 
per source 

Verify if cement, fly ash, ground granulated blast furnace 
slag, and admixture sources are listed on the Material 
Producer List. If not, sample and submit to MTD for 
testing. Sample in accordance with Tex-300-D for cement 
and in accordance with Tex-733-I for fly ash. Water testing 
is contracted by the concrete supplier (commercial lab 
report to be reviewed by TxDOT).  

SILICA FUME Compliance with 
DMS-4630  Railroad car, truck, 

bags, or silos 

1 per project, per class 
of concrete 

(For each type and 
brand)  

Sample in accordance with Tex-300-D.  Provide MTD with 
one 4 x 8 concrete sample for silica fume dispersion 
verification. Verify the source is listed on the Material 
Producer List for Silica Fume. 



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 
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TABLE V – HYDRAULIC CEMENT CONCRETE PAVEMENT (Classes: P or HES) 
   PROJECT TESTS  

MATERIAL OR PRODUCT TEST FOR TEST NUMBER 
LOCATION OR TIME OF 

SAMPLING  
FREQUENCY OF 
SAMPLING (D) 

REMARKS 

METAKAOLIN Compliance with 
DMS-4635  Railroad car, truck, or 

silos 

1 per project, per class 
of concrete 

(For each type and 
brand) 

Sample in accordance with Tex-300-D. 

JOINT MATERIAL Compliance with 
DMS-6310  

Sampled at jobsite if 
not sampled at source 

by MTD; tested by 
MTD. See remarks. 

1 per batch or shipment 
Sample in accordance with Tex-500-C. 
Sampling may be waived when the source is listed on the 
Material Producer List for Joint Sealers. (C) 

CURING COMPOUND Compliance with  
DMS-4650  

Sampled at jobsite; 
tested by MTD. See 

remarks.  

When requested by 
MTD 

Only products listed on the Material Producer List for 
Concrete Curing Compounds will be allowed. When sample 
is requested by MTD, sample in accordance with Tex-718-
I. Ensure container has been agitated and mixed before 
sampling. (C) 

EVAPORATION  
RETARDANTS 

Compliance with  
DMS-4650    Only products listed on the Material Producer List for 

Evaporation Retardants will be allowed. (C) 

REINFORCING STEEL 

Compliance with 
the Std. 

Specifications & 
Spec. Provisions 

As Specified   
Only materials from MTD approved sources listed on the 
Material Producer List for Reinforcing Steel Mills and 
Seven Wire Steel Strand will be accepted. (C) 

MULTIPLE PIECE TIE BARS Compliance with 
DMS-4515 Tex-712-I 

Sampled at jobsite if 
not sampled at source 

by MTD; tested by 
MTD. See remarks. 

Refer to Tex-711-I for 
sampling rates 

Only materials from MTD approved sources listed on the 
Material Producer List for Multiple Piece Tie-bars for 
Concrete Pavements will be allowed.  
Sample in accordance with Tex-711-I. 

EPOXY Compliance with 
DMS-6100  

Sampled at jobsite if 
not pre-approved by 
MTD. See remarks. 

1 batch per shipment 

Verify the source is listed on the Material Producer List for 
Epoxies and Adhesives. If not, sample and test before use 
in accordance with DMS-6100.  
Sample in accordance with Tex-734-I. (C) 

 
 
 
 
 
 

CONCRETE 
 
 
 
 

Strength 
(A) (B) 

Tex-448-A or  
Tex-418-A 

At point of concrete 
placement 

2 cylinders for every 
10 contractor job 

control tests  

Sample in accordance with Tex-407-A. 
When the contract requires the project testing to be by the 
Engineer, the frequency and job control testing will be in 
accordance with the item of work. Split sample verification 
testing used when contractor performs job control testing. 
When job control testing by the contractor is waived by the 
plans, the frequency of sampling will be one test 
(2 specimens) for each 3,000 SY of concrete or fraction 
thereof or per day and split sample verification testing will 
be waived. Contractor’s required testing will be in 
accordance with specification requirements for the 
appropriate specification Item #. 



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 
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TABLE V – HYDRAULIC CEMENT CONCRETE PAVEMENT (Classes: P or HES) 
   PROJECT TESTS  

MATERIAL OR PRODUCT TEST FOR TEST NUMBER 
LOCATION OR TIME OF 

SAMPLING  
FREQUENCY OF 
SAMPLING (D) 

REMARKS 

 
 
 
 
 
 
 
 
 
 
 
 

CONCRETE 
(Continued) 

 

Slump Tex-415-A 

At time and location 
strength specimens 

are made 

1 test for every 
10 contractor job 

control tests. 

Sample in accordance with Tex-407-A. 
Slump is not required for slip-formed pavement.  
Perform slump and temperature tests on the same load 
from which the strength specimens are made. 
Perform entrained air test only when entrained air 
concrete is specified on the plans.  
Contractor’s required testing will be in accordance with 
specification requirements for the appropriate 
specification Item #. 

Entrained Air  
(A) 

Tex-416-A or  
Tex-414-A 

Temperature Tex-422-A 

Pavement Texture Tex-436-A Final Riding Surface of 
travel lanes 

1 per day, per driving 
lane 

Perform when carpet drag is the only surface texture 
required on the plans. 

Thickness Tex-423-A, Part I Center of paving 
machine Every 500 feet Methods other than Tex-423-A may be shown on the 

plans. 

Ride Quality 
(A) 

Tex-1001-S 
Surface Test,  

Type B   
 

Final riding surface of 
travel lanes  

Engineer may verify contractor’s results for surface test 
Type B. For traditional design-bid-build TxDOT projects, 
MTD has contracted with TTI to perform random ride 
verification at 10% frequency. 
Results from surface test Type A are not required to be 
reported. 

 
TABLE V – FOOTNOTES 

A When this project acceptance test fails, but the product is accepted, document the reasons for acceptance in SiteManager, in the remarks field, and on the end of the Project Materials 
Certification Letter. 

B When a project test does not meet the specified strength requirements and a reduced pay factor is assigned, document the analysis on the Letter of Certification of Materials Used. 

C Attach the corresponding QM test report for SiteManager projects to satisfy project sampling and testing requirements. 

D Each test performed, that is based on a quantity of material, is considered “or fraction thereof” for calculating number of tests. 

 
 
 
 



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 
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TABLE VI – HOT-MIX ASPHALT PAVEMENT (Items 341, 342, 344, 346, 347 and 348) 
(All testing as noted in Table VI may be waived for exempt production as defined by specification.) 

   PROJECT TESTS  

MATERIAL OR PRODUCT TEST FOR TEST NUMBER 
LOCATION  

(Per Design) 
FREQUENCY OF 
SAMPLING (E) 

REMARKS 

COARSE AGGREGATE 

L. A. Abrasion 
(A) Tex-410-A 

Stockpile 
(B) 

1 per project, per 
source  

Verify the published value of the source, as listed on the 
current Material Producer list for BRSQC, meets the 
project specifications. If not, sample in accordance with 
Tex-221-F and submit to MTD for testing before use in 
accordance with Tex-499-A. (C) 

Magnesium 
Soundness 

(A) 
Tex-411-A 

Surface Aggregate 
Classification  

(A) 
Tex-499-A 1 per project, per 

source 

Micro Deval Tex-461-A 1 per project, per 
aggregate source 

Not required when the Rated Source Soundness 
Magnesium loss is 15 or less as listed on the current 
published BRSQC. If testing is required, sample in 
accordance with Tex-221-F. 

COMBINED AGGREGATE Sand Equivalent  Tex-203-F Stockpiles, hot bins, or 
feeder belts 

1 per project, per 
source, per design 

Does not apply to Item 342. 
Sample in accordance with Tex-221-F. The timing of when 
the test is performed is at the discretion of the Engineer. 

ASPHALT BINDER 
Compliance with 

Item 300  
(A) 

 Sampling port nearest 
the storage tank 

1 per project, per grade, 
per source 

Test a minimum of one sample taken from the project. 
Sample binder at hot- mix plant in accordance with Tex-
500-C, Part II.  
 
Verify that the binder is from a preapproved source when it 
arrives on the project, and that the lab number on the 
shipping ticket is within the valid dates shown on the MTD 
QM test report or in the SM Assistant.  
 
The Engineer must associate one QM sample, per project 
in SM.  

TACK COAT 
Compliance with 

Item 300 
(A) 

 Distributor 1 per project, per grade, 
per source 

Test a minimum of one sample taken from the project. 
Sample tack coat in accordance with Tex-500-C, Part III.  
 
Verify that the binder is from a preapproved source when it 
arrives on the project, and that the lab number on the 
shipping ticket is within the valid dates shown on the MTD 
QM test report or in the SM Assistant. 
 
The Engineer must associate one QM sample, per project 
in SM. 



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 
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TABLE VI – HOT-MIX ASPHALT PAVEMENT (Items 341, 342, 344, 346, 347 and 348) 
(All testing as noted in Table VI may be waived for exempt production as defined by specification.) 

   PROJECT TESTS  

MATERIAL OR PRODUCT TEST FOR TEST NUMBER 
LOCATION  

(Per Design) 
FREQUENCY OF 
SAMPLING (E) 

REMARKS 

MIX DESIGN 
Compliance with 

applicable 
specification 

Tex-204-F At source (if not 
approved) 

Min 1 design, per Mix 
Type and Asphalt Grade 

Verify that aggregates, recycled asphalt pavement, 
recycled asphalt shingles, mineral filler, asphalt binder, 
anti-stripping additives, and warm mix systems are on the 
Material Producer List where applicable and that they 
meet project specification requirements. Project sampling 
and testing may be conducted on individual materials, as 
necessary, for control. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

COMPLETE MIXTURE 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Asphalt Content 
(A) Tex-236-F Engineer Truck Sample  

(D) Minimum 1 per Lot 

Sample in accordance with Tex-222-F. 
Determine correlation factors for ignition oven using Tex-
236-F at a minimum of one per project.  
When Tex-236-F does not yield reliable results, use 
alternative methods for determining asphalt content, such 
as, Tex-210-F (ASTM D2172/AASHTO T164) and Tex-228-
F (ASTM D4125/AASHTO T287). 

Voids in Mineral 
Aggregates (VMA) Tex-204-F 

Truck Sample Plant 
Produced  

(D) 
1 per Sublot 

Sample in accordance with Tex-222-F.  
Contractor’s required testing will be in accordance with 
specification requirements for the appropriate 
specification Item #.  Does not apply to Items 342 and 
348. 

Gradation 
(A) 

Tex-200-F  
 

Engineer Truck Sample  
(D) 

Minimum 1, per 12 
Sublots  

(E) 

Sample in accordance with Tex-222-F.  
Determine correction factors for ignition oven using Tex-
236-F at a minimum of one per project. 

Moisture 
Susceptibility Tex-530-C Truck Sample 

1 per project 

Sample in accordance with Tex-222-F,  
unless waived by the Engineer. 

Indirect Tensile 
Strength – Dry Tex-226-F  

Sample in accordance with Tex-222-F,  
unless waived by the Engineer. 
Does not apply to Items 342, 346, 347, and 348. 

Moisture Content Tex-212-F, Part II Engineer Truck Sample Sample in accordance with Tex-222-F. 

Lab Molded 
Density 

(A) 

Tex-207-F, Part I, 
VI, VIII  

Truck Sample  
(D) 

1 per Sublot 
1 per Lot for Item 347 

Sample in accordance with Tex-222-F. 
Contractor’s required testing will be in accordance with 
specification requirements for the appropriate 
specification Item #. 

Drain Down Test 
(A) Tex-235-F Engineer Truck Sample 1 per 12 Sublots  

Sample in accordance with Tex-222-F.  
Not required for Items 341, 344, and 347. 

Hamburg Wheel 
Test 
(A) 

Tex-242-F Engineer Truck Sample 1 per project 
Sample in accordance with Tex-222-F. Sample during 
production. Does not apply to Item 348 PFC-C, PFCR-C, 
and Thin Bonded Wearing Course –All Types. 



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 
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TABLE VI – HOT-MIX ASPHALT PAVEMENT (Items 341, 342, 344, 346, 347 and 348) 
(All testing as noted in Table VI may be waived for exempt production as defined by specification.) 

   PROJECT TESTS  

MATERIAL OR PRODUCT TEST FOR TEST NUMBER 
LOCATION  

(Per Design) 
FREQUENCY OF 
SAMPLING (E) 

REMARKS 

 
 
 

COMPLETE MIXTURE 
(Continued) 

Cantabro Loss 
(A) Tex-245-F Engineer Truck Sample 1 per project 

Sample in accordance with Tex-222-F. Sample during 
production. 
Does not apply to items 341, 344, 346, and 347. 

Overlay Test 
(A) Tex-248-F Engineer Truck Sample 1 per project 

Sample in accordance with Tex-222-F.  
Does not apply to Items 341, 344, and 348 PFC-C, PFCR-
C, and Thin Bonded Wearing Course –All Types. 

ROADWAY 
 

In-Place Air Voids  
(A) 

Tex-207-F, Part I, 
VI, VIII 

Roadway  
(D) 2 cores per Sublot 

Two cores taken per Sublot and averaged. Sample in 
accordance with Tex-222-F. 
Does not apply to Items 342, 347, and 348. 

Segregation 
Profile 

(A) 
Tex-207-F, Part V Roadway 1 per project 

Not required when Contractor uses thermal imaging 
system.  
Does not apply to Items 342, 347, and 348. 

Joint Density 
(A) 

Tex-207-F, Part 
VII Roadway 1 per project  

Thermal Profile Tex-244-F Immediately behind 
paver 1 per project 

Not required when Contractor uses thermal imaging 
system. 

Ride Quality Test   
Type B       

 (A) 
Tex-1001-S Final riding surface of 

travel lanes 1 per project 

Engineer may verify Contractor’s results for surface test 
Type B. For traditional design-bid-build TxDOT projects, 
MTD has contracted with TTI to perform random ride 
verification at 10% frequency.  Results for surface test 
Type A are not required to be reported. 

Permeability Tex-246-F Roadway 1 per project 
Permeability is encouraged to use with items 342 and 
348. Only applies to Item 347. 

FABRIC UNDERSEAL Compliance with 
DMS-6220  Sampled, tested, and 

approved by MTD  

Sampling must be in accordance with Tex-735-I. 
Verify the source is listed on the current Material Producer 
List for Silt Fence, Filter Fabric, and Fabric Underseals. If 
not, sample and test before use in accordance with DMS-
6220. 

       

TABLE VI – FOOTNOTES 

A When this project acceptance test fails, but the product is accepted, document the reasons for acceptance in SiteManager, in the remarks field, and on the end of the Project 
Materials Certification Letter. 

B Sampling may be performed at the plant, quarry, or both. Aggregate properties may be re-tested at any time during the project. These project tests may be used for one or more 
projects furnishing hot mix with the same aggregate source. 

C Attach the corresponding QM test report for SiteManager projects to satisfy project sampling and testing requirements. 

D Perform random sampling as specified in Tex-225-F, “Random Selection of Bituminous Mixture Samples.” 

E Each test performed, that is based on a quantity of material, is considered “or fraction thereof” for calculating number of tests.  



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 
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TABLE VII – HOT-MIX ASPHALT PAVEMENT (Items 334)  
(Refer to DMS-9210, “Limestone Rock Asphalt (LRA),” for testing requirements for Item 330.) 

   PROJECT TESTS  

MATERIAL OR PRODUCT TEST FOR TEST NUMBER LOCATION  FREQUENCY  
(Per Design) (F) REMARKS 

COARSE AGGREGATE  

L. A. Abrasion 
(A) Tex-410-A 

Stockpile                   
(B) 

1 per project, 
per source 

Verify the published value of the source, as listed on the 
current Material Producer List for BRSQC, meets the 
project specifications. If not, sample in accordance with 
Tex-221-F and submit to MTD for testing before use in 
accordance with Tex-499-A. (D) 

Magnesium 
Soundness 

(A) 
Tex-411-A 

Micro Deval Tex-461-A 
Sample in accordance with Tex-221-F. Testing frequency 
may be reduced or eliminated based on a satisfactory test 
history. 

Surface Aggregate 
Classification 

(A) 
Tex-499-A Stockpile 

(B) 
1 per project, per 

source 

Verify the published value of the source, as listed on the 
current Material Producer List for BRSQC, meets the 
project specifications. If not, sample in accordance with 
Tex-221-F and submit to MTD for testing before use in 
accordance with Tex-499-A. SiteManager Quality 
Monitoring test documentation is accomplished by 
attaching an approved mix design. 

COMBINED AGGREGATE Sand Equivalent Tex-203-F Stockpiles, hot bins, or 
feeder belts 

1 per project, 
per source 

Sample in accordance with Tex-221-F. The timing of when 
the test is performed is at the discretion of the Engineer. 

ASPHALT BINDER 
Compliance with 

Item 300  
(A) 

 Sampling port nearest 
the storage tank 

1 per project, per grade, 
per source 

Test a minimum of one sample taken from the project. 
Sample binder in accordance with Tex-500-C, Part II.  
 
Verify that the binder is from a preapproved source when it 
arrives on the project, and that the lab number on the 
shipping ticket is within the valid dates shown on the MTD 
QM test report or in the SM Assistant. 
 
The Engineer must associate one QM sample, per project 
in SM. 

TACK COAT 
Compliance with 

Item 300 
(A) (C) 

 Distributor 1 per project, per grade, 
per source 

Test a minimum of one sample taken from the project. 
Sample tack coat in accordance with Tex-500-C, Part III.  
 
Verify that the binder is from a preapproved source when it 
arrives on the project, and that the lab number on the 
shipping ticket is within the valid dates shown on the MTD 
QM test report or in the SM Assistant. 
 
The Engineer must associate one QM sample, per project 
in SM. 



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 

     

Enter customize text here for your needs or delete if not needed. 
26 

TABLE VII – HOT-MIX ASPHALT PAVEMENT (Items 334)  
(Refer to DMS-9210, “Limestone Rock Asphalt (LRA),” for testing requirements for Item 330.) 

   PROJECT TESTS  

MATERIAL OR PRODUCT TEST FOR TEST NUMBER LOCATION  FREQUENCY  
(Per Design) (F) REMARKS 

MIX DESIGN 
Compliance with 

applicable 
specification 

Tex-204-F At source (if not 
approved) 

Min 1 design per Mix 
Type and Asphalt Grade 

Verify that aggregates, recycled asphalt pavement, 
recycled asphalt shingles, mineral filler, asphalt binder, 
anti-stripping additives, and warm mix systems are on the 
Material Producer List where applicable and that they 
meet project specification requirements. Project sampling 
and testing may be conducted in individual materials as 
necessary for control. 

COMPLETE MIXTURE 
 

Asphalt Content  
(A) Tex-236-F Engineer Truck Sample 

(E) 
Minimum of 

1 per 5,000 tons       

Sample in accordance with Tex-222-F. Determine 
correlation factors for ignition oven using Tex-236-F at a 
minimum of one per project. 

Voids in Mineral 
Aggregates (VMA) Tex-204-F 

Truck Sample 
Plant Produced         

(E) 
1 per 5,000 tons       Sample in accordance with Tex-222-F. 

Gradation 
(A) Tex-236-F Truck Sample Minimum 1 per 5,000 

tons                          

Sample in accordance with Tex-222-F. Determine 
correlation factors for ignition oven using Tex-236-F at a 
minimum of one per project.  

Boil Test Tex-530-C  1 per project 
Sample in accordance with Tex-222-F. The timing of when 
the test is performed is at the discretion of the Engineer. 

Moisture Content Tex-212-F, Part II 

Truck Sample 

1 per 5,000 tons       
Sample in accordance with Tex-222-F. Performed by MTD 
at the point of production for payment calculations. 

Hydrocarbon-
Volatile Content Tex-213-F 1 per 5,000 tons       

Sample in accordance with Tex-222-F. The timing of when 
the test is performed is at the discretion of the Engineer.  

Lab Molded 
Density  

(A) 
Tex-207-F 1 per 5,000 tons       Sample in accordance with Tex-222-F. 

Hveem Stability  
(A) Tex-208-F 1 per 5,000 tons       

Sample in accordance with Tex-222-F. The timing of when 
the test is performed is at the discretion of the Engineer. 

ROADWAY 
Ride Quality Test 

Type B 
(A) 

Tex-1001-S Final riding surface of 
travel lanes  

Engineer may verify Contractor’s results for surface test 
Type B.  
For traditional design-bid-build TxDOT projects, MTD has 
contracted with TTI to perform random ride verification at 
10% frequency. 
Results from surface test Type A are not required to be 
reported. 

 
 
 



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 
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TABLE VII – FOOTNOTES 

A When this project acceptance test fails, but the product is accepted, document the reasons for acceptance in SiteManager, in the remarks field, and on the end of the Project Materials 
Certification Letter. 

B Sampling may be performed at the plant, quarry, or both. Aggregate properties may be re-tested at any time during the project. 

C Or as called for in the Specifications. 

D Attach the corresponding QM test report for SiteManager projects to satisfy project sampling and testing requirements. 

E Perform random sampling as specified in Tex-225-F, “Random Selection of Bituminous Mixture Samples.” 

F Each test performed, that is based on a quantity of material, is considered “or fraction thereof” for calculating number of tests. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 
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TABLE VIII – HOT-MIX ASPHALT PAVEMENT (Item 340)  
   PROJECT TESTS  

MATERIAL OR PRODUCT TEST FOR TEST NUMBER LOCATION  FREQUENCY  REMARKS 

COARSE AGGREGATE 

L. A. Abrasion 
(A) Tex-410-A 

Stockpile                    
(B) 

1 per project, 
per source 

Verify the published value of the source, as listed on the 
current Material Producer List for BRSQC, meets the 
project specifications. If not, sample in accordance with 
Tex-221-F and submit to MTD for testing before use in 
accordance with Tex-499-A. (C) 

Magnesium 
Soundness 

(A) 
Tex-411-A 

Micro Deval Tex-461-A Stockpile 
(B) 

1 per project, per 
source 

Sample in accordance with Tex-221-F. Testing frequency 
may be reduced or eliminated based on a satisfactory test 
history. 

Surface Aggregate 
Classification  

(A) 
Tex-499-A Stockpile 

(B) 
1 per project, per 

source 

Verify the published value of the source, as listed on the 
current Material Producer list for BRSQC, meets the 
project specifications. If not, sample in accordance with 
Tex-221-F and submit to MTD for testing before use in 
accordance with Tex-499-A. (C) 

COMBINED AGGREGATE Sand Equivalent Tex-203-F Stockpiles, hot bins, or 
feeder belts 

1 per project, 
per design Sample in accordance with Tex-221-F. 

ASPHALT BINDER 
Compliance with 

Item 300 
(A) 

 Sampling port nearest 
the storage tank 

1 per project, per grade, 
per source 

Test a minimum of one sample taken from the project. 
Sample binder in accordance with Tex-500-C, Part II.  
 
Verify that the binder is from a preapproved source when it 
arrives on the project, and that the lab number on the 
shipping ticket is within the valid dates shown on the MTD 
QM test report or in the SM Assistant. 
 
The Engineer must associate one QM sample, per project 
in SM. 

TACK COAT 
Compliance with 

Item 300 
(A) 

 Distributor 1 per project, per grade, 
per source 

Test a minimum of one sample taken from the project. 
Sample tack coat in accordance with Tex-500-C, Part III.  
 
Verify that the binder is from a preapproved source when it 
arrives on the project, and that the lab number on the 
shipping ticket is within the valid dates shown on the MTD 
QM test report or in the SM Assistant. 
 
The Engineer must associate one QM sample, per project 
in SM. 

MIX DESIGN 
Compliance with 

applicable 
specification 

Tex-204-F At source (if not 
approved) 

Min. 1 design per Mix 
Type and Asphalt Grade 

Verify that aggregates, recycled asphalt pavement, 
recycled asphalt shingles, mineral filler, asphalt binder, 
anti-stripping additives, and warm mix systems are on the 
Material Producer List where applicable and that they 
meet project specification requirements. Project sampling 
and testing may be conducted in individual materials as 
necessary for control. 



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 
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TABLE VIII – HOT-MIX ASPHALT PAVEMENT (Item 340)  
   PROJECT TESTS  

MATERIAL OR PRODUCT TEST FOR TEST NUMBER LOCATION  FREQUENCY  REMARKS 

COMPLETE MIXTURE 
 

Asphalt Content  Tex-236-F Truck Sample             
(D) Minimum of 1 per day 

Sample in accordance with Tex-222-F. Determine 
correlation factors for ignition oven using Tex-236-F at a 
minimum of one per project. 

Voids in Mineral 
Aggregates (VMA) Tex-204-F 

Truck Sample 
Plant Produced         

(D) 
1 per day Sample in accordance with Tex-222-F. 

Gradation 
(A) Tex-236-F 

Truck Sample 
Minimum 1 per day 

Sample in accordance with Tex-222-F. Determine 
correlation factors for ignition oven using Tex-236-F at a 
minimum of one per project. 

Boil Test Tex-530-C 1 per project 
Sample in accordance with Tex-222-F, unless waived by 
the Engineer. 

Indirect Tensile 
Strength – Dry Tex-226-F  1 per project, per design Sample in accordance with Tex-222-F, unless waived by 

the Engineer. 

Lab Molded 
Density               

(A) 
Tex-207-F 

Truck Sample 

1 per day Sample in accordance with Tex-222-F. 

Hamburg Wheel 
Tracker 

(A) 
Tex-242-F 1 per project Sample in accordance with Tex-222-F. Sample during 

production. 

ROADWAY 

Air Voids              
(A) Tex-207-F 

Selected by the 
Engineer  

 (D) 
1 per day (2 Cores) Sample in accordance with Tex-222-F. 

Ride Quality Test 
Type B 

(A) 
Tex-1001-S Final riding surface of 

travel lanes  

Engineer may verify Contractor’s results for surface test 
Type B. For traditional design-bid-build TxDOT projects, 
MTD has contracted with TTI to perform random ride 
verification at 10% frequency. Results from surface test 
Type A are not required to be reported. 

FABRIC UNDERSEAL Compliance with 
DMS-6220  Sampled, tested, and 

approved by MTD  

Sample in accordance with Tex-735-I. 
Verify the source is listed on the current Material Producer 
List for Silt Fence, Filter Fabric, and Fabric Underseals. If 
not, sample and submit to MTD for testing before use in 
accordance with DMS-6220.  

 
 
 
 
 
 
 
 



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 
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TABLE VIII – FOOTNOTES 

A When this project acceptance test fails, but the product is accepted, document the reasons for acceptance in SiteManager, in the remarks field, and on the end of the Project Materials 
Certification Letter. 

B Sampling may be performed at the plant, quarry, or both. Aggregate properties may be re-tested at any time during the project. These project tests may be used for one or more 
projects furnishing hot mix with the same aggregate source. 

C Attach the corresponding QM test report for SiteManager projects to satisfy project sampling and testing requirements. 

D Perform random sampling as specified in Tex-225-F, “Random Selection of Bituminous Mixture Samples.” 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 
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TABLE IX – MICROSURFACING (Item 350) 
   PROJECT TESTS  

MATERIAL OR PRODUCT TEST FOR TEST NUMBER LOCATION OF 
SAMPLING  

FREQUENCY  
(Per Design) REMARKS 

AGGREGATE 

Magnesium 
Soundness                                                                  

(A) 
Tex-411-A                                                                   

Stockpile 
(B) 

1 per project, per 
source 

Verify the published value of the source, as listed on the 
current Material Producer list for BRSQC meets the project 
specifications. If not, sample in accordance with Tex-221-F 
and submit to MTD for testing at 1 per project, per source. 
(C)   

Gradation Tex-200-F, Part II 1 per project, per 
source Sample in accordance with Tex-221-F.  

Crushed Face 
Count Tex-460-A 1 per project, per 

source Sample in accordance with Tex-221-F. 

Acid Insoluble 
(A) Tex-612-J 1 per project, per 

source 

Verify the value of the source, as listed on the current 
BRSQC, meets the project specifications. If not, sample 
and submit to MTD for testing before use in accordance 
with Tex-499-A. Sample in accordance with Tex-221-F. (C) 

Surface Aggregate 
Classification Tex-499-A Stockpile, or BRSQC 

(B) 
1 per project, per 

source 

Verify the published value of the source, as listed on the 
current Material Producer list for BRSQC meets the project 
specifications. If not, sample in accordance with Tex-221-F 
and submit to MTD for testing at 1 per project, per source. 
(C)   

COMBINED BLEND Sand Equivalent Tex-203-F Stockpile 
(B)                    

1 per project, per 
source Sample in accordance with Tex-221-F. 

ASPHALT BINDER 
Compliance with 

Item 300 
(A) 

 Sampling port nearest 
the storage tank 

1 per project, per grade, 
per source 

Test a minimum of one sample taken from the project. 
Sample binder in accordance with Tex-500-C, Part II.  
 
Verify that the binder is from a preapproved source when it 
arrives on the project, and that the lab number on the 
shipping ticket is within the valid dates shown on the MTD 
QM test report or in the SM Assistant. 
 
The Engineer must associate one QM sample, per project 
in SM. 

TACK COAT 
Compliance with 

Item 300 
(A) 

 Distributor 1 per project, per grade, 
per source 

Test a minimum of one sample taken from the project. 
Sample tack coat in accordance with Tex-500-C, Part III.  
 
Verify that the binder is from a preapproved source when it 
arrives on the project, and that the lab number on the 
shipping ticket is within the valid dates shown on the MTD 
QM test report or in the SM Assistant. 
 
The Engineer must associate one QM sample, per project 
in SM. 



 
 

This is a guide for minimum sampling and testing. 
Testing frequency may need to be increased for high material variability or when test results approach specification limits. 
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TABLE IX – MICROSURFACING (Item 350) 
   PROJECT TESTS  

MATERIAL OR PRODUCT TEST FOR TEST NUMBER LOCATION OF 
SAMPLING  

FREQUENCY  
(Per Design) REMARKS 

MIX DESIGN 
Compliance with 

applicable 
specification 

Tex-204-F At source (if not 
approved) 

Min. 1 design per 
project 

Submit to MTD for approval. 

CEMENT Compliance with 
DMS-4600    

Verify the source is listed on the current Material Producer 
List for Cement. If not, sample and submit to MTD for 
testing before use in accordance with DMS-4600. 

COMPLETE MIX 

Asphalt Content Tex-236-F 

During production 1 per day 

Sample in accordance with Tex-222-F. Determine 
correlation factors for ignition oven using Tex-236-F at a 
minimum of one per project. 

Gradation Tex-200-F, Part II                        
Tex-236-F 

Sample in accordance with Tex-222-F. Determine 
correlation factors for ignition oven use at a minimum of 
one per project. 

 

TABLE IX – FOOTNOTES 

A When this project acceptance test fails, but the product is accepted, document the reasons for acceptance in SiteManager, in the remarks field, and on the end of the Project Materials 
Certification Letter. 

B Sampling may be performed at the plant, quarry, or both. Aggregate properties may be re-tested at any time during the project. These project tests may be used for one or more 
projects furnishing hot mix with the same aggregate source. 

C Attach the corresponding QM test report for SiteManager projects to satisfy project sampling and testing requirements. 

D Each test performed, that is based on a quantity of material, is considered “or fraction thereof” for calculating number of tests. 
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GEOTECHNICAL INVESTIGATION 
MIDLAND COUNTY – CR 1232 PHASE 3 

MIDLAND, TEXAS 

 PROJECT DESCRIPTION 

This report presents the results of the geotechnical investigation for Phase 3 of planned 
new County Road (CR 1232) construction in Midland, Texas. The new roadway segment 
is approximately 9.5 miles in length. The new roadway begins at CR 1160 and will extend 
east to SH 158. We understand the new roadway will be similar to CR 1232 Phase 2 
construction and will have a two-lane roadway. During our site staking, we were informed 
approximately one mile stretch of the roadway alignment located at the eastern limits of 
the project will be relocated. The borings drilled at this time of the report preparation are 
only applicable for about 8.5 miles stretch of roadway. The soil borings were drilled along 
the new roadway alignment.  

Based on the aerial views and site visit, the new roadway segment site is generally bare 
soils and is recently cleared for the access. We expect that new roadway grades will be 
within 12 inches of existing ground grades. Photographs of the recent site condition are 
presented below.  

                        

 PURPOSE AND SCOPE 

The purpose of this investigation was to: 

 Identify the subsurface stratigraphy and groundwater conditions present at the site.  

 Evaluate the physical and engineering properties of the subsurface soil strata for 
use in the geotechnical analyses. 

 Provide geotechnical recommendations for use in design of the proposed 
pavement improvements and related site works.  
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The scope of this investigation included: 

 Drilling and sampling a total of forty-six (46) borings along the alignments of 
proposed roadway. Originally, fifty-two (52) borings were planned. However, one 
(1) mile stretch will be relocated and thus six borings located within this area were 
not drilled. 

 As requested, the borings for new roadway were advanced about every 1,000 feet 
interval along the new alignment. The borings for the roadway include Borings P1 
through P46. These roadway borings were drilled to depths of about 3 to 9.5 feet. 

 Laboratory testing of selected soil samples obtained during the field investigation. 

 Preparation of a Geotechnical Report that includes: 

o Recommendations for the design of pavements. 

o Recommendations for earthwork and subgrade modifications. 

 FIELD AND LABORATORY INVESTIGATION 

3.1  General 

Soils were sampled in general accordance with the Standard Penetration Test (ASTM 
D1586). During this test, disturbed samples of subsurface material is recovered using 
a nominal 2-inch O.D. split-barrel sampler. The sampler is driven into the soil strata 
with an automatic hammer utilizing the energy equivalent of a 140-pound hammer 
falling freely from a height of 30 inches and striking an anvil located at the top of the 
drill string. The number of blows required to advance the sampler in three consecutive 
6-inch increments is recorded, and the number of blows required for the final 12 
inches is noted as the “N”-value. The test is terminated at the first occurrence of either 
of the following: 1) when the sampler has advanced a total of 18 inches; 2) When the 
sampler has advanced less than one complete 6-inch increment after 50 blows of the 
hammer; 3) when the total number of blows reaches 100; or 4) if there is no 
advancement of the sampler in any 10-blow interval. 

All samples obtained were extruded in the field, placed in plastic bags to minimize 
changes in the natural moisture condition, labeled to indicate the appropriate boring 
number and depth, then placed in protective, cardboard boxes for transportation to 
the laboratory. The approximate locations of borings advanced at the site are shown 
on the boring location map included in Appendix A. The specific depths, thicknesses, 
and descriptions of the strata encountered are presented on the individual Boring Log 
illustrations, which are also provided in Appendix A. Strata boundaries shown on the 
boring logs are approximate. 
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3.2  Laboratory Testing 

Laboratory tests were performed to identify the relevant engineering characteristics 
of the subsurface materials encountered and to provide data for developing 
engineering design parameters. The subsurface materials recovered during the field 
exploration were initially logged by the drill crew and were later described by a Staff 
Engineer in the laboratory. These descriptions were later refined by a Geotechnical 
Engineer based on results of the laboratory tests performed. All recovered soil 
samples were classified and described in part using the Unified Soil Classification 
System (USCS) and other accepted procedures.  

In order to determine soil characteristics and to aid in classifying the soils, index 
property and classification testing was performed on selected samples, as requested 
by the Geotechnical Engineer. These Index property and classification tests were 
performed in general accordance with the following ASTM or TxDOT testing 
standards:  

 Moisture Content                 ASTM D2216 

 Atterberg Limits                                                                         ASTM D4318 

 Percent of Particles Finer Than the No. 200 Sieve            ASTM D1140  

The results of the ASTM tests are presented at the corresponding sample depths on 
the appropriate Boring Log illustrations. The index property and classification testing 
procedures are also described in more detail in Appendix B (General Description of 
Procedures).  

 SITE CONDITIONS 

4.1  Stratigraphy  

Based upon a review of the samples recovered, along with the Geologic Atlas of 
Texas, Hobbs Sheet, this site is in an area underlain by soil strata associated with 
Quaternary Windblown cover sand that generally consists of silty quartz sand and 
caliche in dunes and dune ridges. 

At the surface within all borings, native sand soils are present. The sand soils present 
are generally very loose to medium dense in condition, are various shades of brown 
in color and contain varying amounts of silts and clays. These native sand soils extend 
to depths of about 0.5 to 9 feet within the borings and to maximum depth explored of 
about 4.5 feet within Borings P2, P10, P11, P20, P25, P26, P28, P29, P31, P32, P34, 
P35, P38, P40, P41, P43 and P46. 

Below the native sand  soils within the remaining borings, materials locally referred 
to as “caliche” are present. The “caliche” materials are generally comprised of sand 
soils. The caliche sands are generally very loose to very dense in condition, are 
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various shades of brown, white and pink in color and are fine to medium grained. 
Varying amounts of silts, clays and gravel are present within the sand strata. The 
caliche sand soils extend to the maximum depths explored of about 4.5 to 9.5 feet.  
Borings P7 through P9 and P16  were terminated early due to the presence of a very 
hard layer that may be a caliche caprock 

Subsurface conditions at each boring location are described in detail on the individual 
boring log illustrations presented in Appendix A.  

4.2  Groundwater 

Groundwater seepage was not observed during drilling or upon completion of drilling 
within the borings performed at the site. Although not encountered, groundwater 
levels may be anticipated to fluctuate with seasonal and annual variations in rainfall 
and may also change as a result of local development. 

 ENGINEERING ANALYSIS 

5.1  Estimated Potential Vertical Movement (PVM) 

Potential Vertical Movement (PVM) was evaluated utilizing a variety of different 
methods for predicting movement, as described in Appendix B, and based on our 
experience and professional opinion.  

At the time of our field investigation, the near-surface soils were generally found to 
be in a dry moisture condition. Based upon the results of our analysis, the site is 
estimated to possess a PVM of less than 1-inch at the soil moisture conditions existing 
at the time of the field investigation. Dry, average and wet are relative terms based 
on moisture content and plasticity.  

The sandy soils present at the site are relatively non-expansive and are not subjected 
to appreciable vertical movements with changes in soil moisture content; however, 
they are subject to settlement with the application of load. The magnitude of 
settlement due to loading will depend on applied loading, soil conditions and on 
foundation type and geometry. Settlement of the existing soils under the anticipated 
typical traffic loading is estimated to be on the order of one-half inch assuming the 
soil is prepared in accordance with the recommendations outlined in this report.  

 PAVEMENT RECOMMENDATIONS 

6.1  General 

The pavement design recommendations provided here are derived from the subgrade 
information obtained during our geotechnical investigation, our experience with 
similar projects in this area, and from the guidelines and recommendations of the 
American Concrete Pavement Association (ACPA). WinPAS 12 software based on 
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AASHTO 1993 from ACPA were used to develop the alternative suitable pavement 
sections, HMAC.   

The pavement section recommendations provided herein are based on the 
assumptions outlined. Should actual requirements or projections deviate from those 
assumptions, a re-analysis may be necessary. Increased intensity and frequency of 
traffic loading will require more stringent design parameters than those provided 
herein. Prevailing local codes or ordinances may also be more stringent and should 
take precedence over the recommendations contained herein. It is the responsibility 
of the Civil Engineer of Record and/or other design professionals who are responsible 
for pavement design to seal the final pavement design plans and associated 
specifications for this project.  

Proper drainage should be provided both during and after construction. Emphasis 
should be given to areas where the pavement is placed directly adjacent to 
intersecting roadways and drives. Pavements should include a regular maintenance 
schedule to identify and seal cracks that may develop in the pavement surface to 
prevent water passing through the asphalt to the base or subgrade materials. 

6.2  Behavior of Soils beneath Pavement   

Near-surface soils at this site are considered to have a low potential for volume 
change with changes in soil moisture content. However, increased moisture content 
can result in reduced soil stiffness. The moisture content can be “stabilized” to some 
degree in these soils by covering them with an impermeable surface, such as 
pavement. However, if moisture is introduced as a result of surface water percolation 
through pavement joints and cracks or poor drainage, the soil strength can reduce, 
causing distress to pavements as traffic passes over.   

The edges of pavement are particularly prone to moisture variations, and so these 
areas therefore often experience the most distress. When cracks appear on the 
surface of the pavement, these openings can allow moisture to enter the pavement 
subgrade, which can lead to further weakening of the pavement section as well as 
accelerated failure of the pavement surface. 

In order to minimize the potential impacts of moisture-induced weakened soil on 
paved areas and to improve the long-term performance of the pavement, we have 
the following recommendations: 

 Provide a crowned pavement, which provides maximum drainage away from 
the roadway, with a minimum slope of five percent within the first 5 feet. 
Drainage ditches should be of sufficient size and capacity to prevent water from 
ponding at the edges of the road. 

 Subgrade treatments intended to increase the subgrade stability should extend 
to at least 18-inches beyond the back of curbs or edges of pavements. 
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6.3  Pavement Subgrade Preparation Recommendations 

The anticipated subgrade soils in the proposed paving areas will consist of clayey 
sand, silty sand and silty clayey sand. These soils can become weak with appreciable 
increases in moisture content. A commonly used method to improve the strength 
properties of the subgrade soils, provide a working platform, and provide a uniform 
subgrade is to treat them with cement. Cement treatment is often used in conjunction 
with compacted aggregate base when appreciable or heavy traffic loading is 
anticipated, and/or to reduce the asphalt thickness.  

The following recommendations discuss subgrade preparation.  

 

 Strip the site of all vegetation and remove any remaining organic or 
deleterious material under the planned paved areas. Typically, 6 to 8 
inches should be sufficient for this purpose, though some areas may 
require deeper excavations.  

 Cut as needed to required pavements subgrade elevation to 
accommodate the new roadways section. 

 After stripping and performing any necessary cuts, the exposed subgrade 
should be proof rolled. Proof rolling should consist of rolling the entire 
pavement subgrade with a heavily-loaded, tandem-axle dump truck or 
fully loaded water truck weighing at least 25 tons or other approved 
equipment capable of applying similar loading conditions.  Any soft, wet 
or weak soils that are observed to rut more than about 1/2-inch or pump 
excessively (exhibiting “waving” action) during proof rolling should be 
removed and replaced with well-compacted, on-site clayey material as 
outlined below. The proof rolling operation should be performed under 
the observation of a qualified geotechnical engineer. 

 After proof rolling, scarify, rework, and recompact the exposed stripped 
subgrade to a minimum compacted depth of 6 inches. The scarified and 
reworked soils should be compacted to at least 95 percent of the 
maximum dry density, as determined by ASTM D698 (standard Proctor), 
and placed at a moisture content that is within two percentage points of 
the optimum moisture content, as determined by the same test (±2%).  In 
areas that require fill, the fill should be placed in maximum 6-inch 
compacted lifts, compacted to at least 95 percent of the maximum dry 
density, as determined by ASTM D698 (standard Proctor), and placed at 
a moisture content within two percentage points of the optimum moisture 
content, as determined by the same test (±2%). Fill materials may be 
derived from on-site, or may be imported as long as the materials are 
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essentially free of organic materials and particles in excess of 4 inches 
their maximum direction. Imported fill materials should have no less than 
35 percent material passing a No. 200 mesh sieve and a Plasticity Index 
of no more than 30. 

 Water should not be allowed to pond on the prepared surface once the 
subgrade soil has been brought to required grade. To that end, the 
subgrade surface should be shaped in a way that will allow water to shed 
to one or both edges of the prepared subgrade.  

 Field density and moisture content testing should be performed at the 
rate of one test per lift per 300 linear feet of roadway.  

 Surface grading adjacent to the edges of pavements should be sloped 
away from the edges to the maximum degree possible.  Where minimum 
recommended slopes of adjacent surface grades cannot be achieved, 
the edges of the pavement section should be thickened a minimum of 2-
feet wide along each edge.  

 

Once the subgrade is brought to required subgrade elevation, cement 
treatment may begin to achieve a treated compacted depth of 8-inches. We 
have the following recommendations for subgrade cement treatment: 

 Cement treated subgrade should be prepared in accordance with TxDOT 
Item 275 to the elevations shown on the plans using an estimated three 
(3) percent cement by dry weight measure of the subgrade soil. The 
actual percentage to be used should be determined once the subgrade 
is at rough grade elevation. The amount of cement used should be the 
minimum amount required to achieve a 7-day cured unconfined 
compressive strength of 100 pounds per square inch.  

 Cement should be applied such that mixing operations for a given area 
can be completed during the same working day. 

 The cement may be placed dry or by the slurry method (meaning that the 
cement should be mixed with water in trucks or in tanks and applied as a 
thin slurry).  

 After mixing, the soil-cement mixture should be tested for sufficient 
pulverization and mixing in accordance with TxDOT Item 275. The mixed 
material should meet the following requirements when tested dry by 
laboratory sieves: 
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o Minimum passing 1¾" sieve:  100% 

o Minimum passing ¾” sieve: 85% 

o Minimum passing No. 4 sieve:  60% 

 After sufficient re-mixing, the soil/cement mixture should be compacted 
to a minimum of 95% of Standard Proctor (ASTM D698) and to a moisture 
content that is at or above the optimum moisture, as determined by that 
same test. Compaction should be completed within 2 hours after the 
application of water to the mixture of soil and cement. 

 Cure for at least 3 days by “sprinkling” as described in TxDOT Item 204. 

 To reduce the potential for subgrade soil moisture changes at the edges 
of pavements, the cement stabilized subgrade should extend a minimum 
of 18-inches past the back of the roadway curbs or edges of pavements. 

 In order to reduce the potential for reflective cracking up through the 
pavement, particularly with asphalt pavement, the cement treated 
subgrade should be rolled with a vibratory roller 1 to 2 days after final 
compaction to create a network of hairline cracks (microcracking). Cure 
for at least 2 days by “sprinkling” as described in TxDOT Item 204 after 
completion of microcracking. 

 Field density and moisture content testing should be performed at the 
rate of one test per lift per 100 linear feet of roadway These tests are 
necessary to determine if the recommended moisture and compaction 
requirements have been attained. 

 

As an alternative to, or in conjunction with, cement treatment, aggregate 
base may be placed over the prepared subgrades in accordance with the 
following recommendations prior to placing the pavements.  

 After completing the subgrade preparation, place aggregate base as 
required in maximum 4 to 6-inch thick compacted lifts. The area of the 
aggregate base should extend a minimum of 18-inches beyond the 
edges of the pavement.  

 Aggregate base, should be TxDOT Type A or D and meet the gradation, 
durability and plasticity requirements of TxDOT Item 247 Grade 1-2 or 
better (2014). The aggregate base material should be uniformly 
compacted to a minimum of 98% of the maximum standard Proctor dry 
density (ASTM D698) and placed at a moisture content that is sufficient 
to achieve density, but with a minimum of 4% moisture. 
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 Field density and moisture content testing should be performed at the 
rate of one test per 300 linear feet of roadway (approximately one test 
every 10,000 to 12,000 square feet). 

6.4  Subgrade Strength Characteristics 

Based on the present information, we recommend that a California Bearing Ratio 
(CBR) value of 8 be used in the design with a corresponding resilient modulus of 
8,000 psi.  These values were selected considering that clayey sands and silty clayey 
sands are projected to be present at final subgrade elevation over about 75% of the 
roadways alignment, and that these materials have a lower stiffness than the silty 
sands that are expected for the remaining sections of the proposed roadway. 

6.5  Pavement Design Assumptions 

Specific axle loading and traffic volume characteristics have not been provided at this 
time. After reviewing available traffic counts for roadways nearby the project sites 
using TXDOT District Traffic Web Viewer 2018 GIS data, the average daily traffic 
(ADT) ranges up to 4,867 vehicles per day. Based on the information provided by the 
client regarding the purpose of the new roadway, serving as a collector road, we have 
assumed an ADT of about 4,000 for our analysis and a percent trucks of 20%. If the 
actual number of ADT or percent trucks differs significantly from our assumptions, we 
recommend a separate analysis and pavement sections recommendations be 
performed. 

 Design Life: 15 years 

 Average Daily Traffic (ADT):  4,000 

 Equivalent Single Axle Loads (ESAL’s):  4,292,226 

 Directional Distribution Factor: 50% 

 Design Lane Distribution Factor:  100% 

 Growth Rate:  2.0% 

 Percent Trucks: 20.0% 

 Truck Factor (ESALs/Truck): 1.7 

 Initial Serviceability: 4.2  

 Terminal Serviceability:  2.25 

Considering that this is a new county road in a somewhat rural environment, we have 
assumed a reliability factor of 75%.  If a higher value of reliability is required, the 
overall section will increase. Please contact this office if significant deviations from 
the assumptions above are anticipated.  
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In determination of roadway section alternatives, we used WinPAS 12 software and 
the following assumptions were made. 

 Reliability: 75% 

 Overall Standard Deviation: 0.45 

 Subgrade Resilient Modulus: 8,000 psi 

 Drainage Coefficient: 1.0 

 Layer coefficient, Asphalt Cement Concrete: 0.44 

 Layer coefficient, Soil Cement or Cement treated reclaimed pavement: 0.20 

 Layer coefficient, Aggregate Base: 0.14 

Minimizing subgrade saturation is an important factor in maintaining subgrade 
strength.  Water should not be allowed to pond on or adjacent to the pavement that 
could saturate the pavement and lead to premature pavement deterioration. We 
recommend that all pavement surfaces be sloped to provide rapid surface drainage.  
Positive surface drainage away from the edge of the paved areas should be 
maintained.  

6.6  Flexible Pavement Design and Recommendations 

Flexible pavement surface course should conform to TxDOT Item 341 – “Dense-
graded Hot Mix Asphalt” (HMA), or TxDOT Item 340 “Dense-graded Hot Mix Asphalt” 
(Small Quantity). The following subparagraphs provide recommendations for HMA 
based on the design assumptions noted previously.  Actual loading conditions may 
require modifications. 

6.7  Full Depth HMA 

Full-depth HMA may consist of at least 1.5 inches of Type C or D surface course over 
2 inches of Type B base course as specified by TxDOT Item 341 (or Item 340 as 
appropriate), or be entirely comprised of the surface course. Alternative options for 
flexible pavement section are included in Table 1, and is based on the subgrade CBR 
(8) and modulus (8,000 psi) values noted above.    

Table 1.  Alternative Flexible Pavement Sections for ADT = 4,000 

Material Types 
Based on Above Assumed Design Criteria 

 

Alternative 1 
 

Alternative 2  

HMAC (in.) 3 3 

Aggregate base (in.) 6 18 

Cement-treated soil materials (in.) 8 -- 
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6.8  Additional Pavement Section Evaluations 

Based on the above assumptions, additional pavement section valuations were 
performed considering Midland County pavement standards of 3 inches asphalt on 
11 inches of base and City of Midland pavement standards of 5.5 inches of asphalt 
(1.5 inches of Type D and 4 inches of Type B) on 6 inches of base material which 
showed the design life of 3 and 6.5 years, respectively. Also, an additional pavement 
section was evaluated for a 10-year design life based on above assumptions. The 
section corresponding to this evaluation showed 3inchess of asphalt on 16 inches of 
base materials.  

6.9  HMA Installation and Testing 

The following is recommended for HMA: 

 HMAC should be placed and compacted to contain between 5 and 9 percent 
of air voids. 

 The target density for asphalt lifts should be 91 to 95 percent of the Maximum 
Theoretical Specific Gravity as determined by laboratory testing. 

The following tests should be performed: 

 In place field density tests to establish a rolling pattern. 

 One extraction and gradation test per day’s HMAC placement. 

 Two cores to verify thickness and density per 5,000 feet of roadway placed. 

 OTHER CONSTRUCTION 

7.1  Utility Lines  

Backfill placed within utility trenches that cross pavements should be properly 
compacted. If these areas are not properly compacted, settlement will occur and 
distress to the pavement is likely. All backfill should be placed in lifts, properly 
compacted and tested in accordance to the appropriate earthwork recommendations 
provided.   

Trenches should be opened a sufficient width to safely allow compaction equipment 
access to the backfill and for confirmation testing to occur. The backfill should be 
placed in horizontal lifts. Excavations greater than 5 feet in height/depth should be in 
accordance with OSHA 29CFR 1926, Subpart P. The site soils should be assumed 
to be Type “C” soil. 

Backfill for utility lines should consist of on-site material and should be placed in 
accordance with the following recommendations. The on-site fill soil should be placed 
in maximum 6-inch compacted lifts, compacted to a minimum of 95 percent of the 
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maximum dry density, as determined by ASTM D698 (standard Proctor), and placed 
at a moisture content that is at least the optimum moisture content, as determined by 
that same test. We also recommend that the utility trenches be visually inspected 
during the excavation process to ensure that undesirable fill that was not detected by 
the test borings does not exist at the site.  This office should be notified immediately 
if any such fill is detected. 

Utility excavations should be sloped so that water within excavations will flow to a low 
point away from the active construction where it can be removed from before 
backfilling.  Compaction of bedding material should not be water-jetted. Compacted 
backfill above the utilities should be on-site clayey soils to limit the percolation of 
surface water.    

7.2  Surface Drainage 

Proper drainage is critical to the performance of the paved areas. Positive surface 
drainage should be provided that directs water away from pavements edges. Where 
possible, we recommend that a slope of at least 5 percent be provided for the first 5 
feet away from pavement edges. The slopes should direct water away from the 
pavement and should be maintained throughout construction and the life of the 
pavement.   

7.3  Excavations and Excavation Difficulties 

Excavations greater than 5 feet in height/depth should be in accordance with OSHA 
29CFR 1926, Subpart P. Temporary construction slopes should incorporate 
excavation protection systems or should be sloped back.   

Excavations performed during utility construction operations in soil should not be 
difficult and should not require the use of special construction equipment. However, 
at a depth of 3.2 to 9.1 feet within Borings P7 through P9 and P16, a very hard layer 
is present.   In order to determine the nature of the hard layer a test pit will need to 
be excavated.  

If the very hard material is a caliche caprock layer, appropriate hard rock excavation 
equipment will be required.  Such heavy equipment should be of a sufficient size and 
weight to excavate through the hard layers to reach the desired bearing stratum. 
These bedrock materials can typically be excavated with backhoes/track-hoes 
equipped with rock teeth, single tooth rippers and hydraulic impact hammers. Where 
it is desired to maintain close excavations tolerances in the bedrock, trenching 
machines, rock wheel excavators should also be considered.  Another method 
commonly used for excavations into bedrock is closely spaced, small-diameter holes 
drilled typically by air-rotary methods along an excavation line (commonly referred to 
as “line-drilling”). This line drilling creates a preferred plane of weakness for 
subsequent excavation. The excavated rock surface is expected to be irregular.  Over 
breaks in the rock should also be expected. Loose rock fragments should be removed 
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from the exposed face of rock cuts.  Any rock faces, which could be subject to spalling 
identified by the competent person, should be covered with metal chain link, welded 
wire mesh, or other suitable covering to avoid rock spalls. Rock bolts/anchors may 
also be used at approximately 4 to 5 foot centers. Surface water should be diverted 
away from excavations.   

Overburden soils above the bedrock will need to be sloped at 1.5H:1V or flatter.  A 
minimum 2-foot wide bench should be required at the base of the overburden soils, 
at the top of the bedrock. The bedrock can very likely be cut in the range 0.75H:1V to 
0.5H:1V.  As excavation proceeds through the bedrock, the surface of the exposed 
bedrock should be carefully examined by the competent person for weakening due 
to weather exposure, joints and fractures, seepage, or other planes of weakness and 
the slope should be flattened or shored as required  

Analyses of slope or trench wall stability in excavations are beyond the scope of this 
study and have not been performed. In all cases, the requirements of the 
Occupational Safety and Health Administration (OSHA) must be followed by the 
contractor. It is important for the contractor to monitor the slope and pit wall stability 
by observation and measurements, and to prevent excessive loads (especially heavy 
vibratory loads) from being applied to the slope. The contractor should be responsible 
for maintaining the slopes and pit walls in a safe condition during construction.  A 
qualified geotechnical engineer or geotechnical representative should be present to 
monitor all foundation excavations and fill placement. D&S would be pleased to 
provide these services in support of this project. 

 LIMITATIONS 

The professional geotechnical engineering services performed for this project, the findings 
obtained, and the recommendations prepared were accomplished in accordance with 
currently accepted geotechnical engineering principles and practices. 

Variations in the subsurface conditions are noted at the specific boring locations for this 
study. As such, all users of this report should be aware that differences in depths and 
thicknesses of strata encountered can vary between the boring locations. Statements in 
the report as to subsurface conditions across the site are extrapolated from the data 
obtained at the specific boring locations. The number and spacing of the exploration 
borings were chosen to obtain geotechnical information for the design and construction of 
pavements. If there are any conditions differing significantly from those described herein, 
D&S should be notified to re-evaluate the recommendations contained in this report. 

Recommendations contained herein are not considered applicable for an indefinite period 
of time. Our office must be contacted to re-evaluate the contents of this report if 
construction does not begin within a one-year period after completion of this report. 



D&S ENGINEERING LABS, LLC         CR 1232 Phase 3 
Midland, Texas  

G19-2108-12 
 

14 
 

The scope of services provided herein does not include an environmental assessment of 
the site or preliminary investigation for the presence or absence of hazardous materials in 
the soil, surface water, or groundwater. 

All contractors referring to this geotechnical report should draw their own conclusions 
regarding excavations, construction, etc. for bidding purposes. D&S is not responsible for 
conclusions, opinions or recommendations made by others based on these data.  The 
report is intended to guide preparation of project specifications and should not be used as 
a substitute for the project specifications. 

Recommendations provided in this report are based on our understanding of information 
provided by the Client to us regarding the scope of work for this project. If the Client notes 
any differences, our office should be contacted immediately since this may materially alter 
the recommendations. 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX A - BORING LOGS AND SUPPORTING DATA
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KEY TO SYMBOLS AND TERMS

CONSISTENCY: FINE GRAINED SOILS

CONDITION OF SOILS

SECONDARY COMPONENTS

WEATHERING OF ROCK MASS

TCP (#blows/ft)

< 8
8 - 20

20 - 60
60 - 100

> 100

Relative Density (%)

0 - 15
15 - 35

35 - 65
65 - 85

85 - 100

SPT (# blows/ft)

0 - 2
3 - 4

5 - 8
9 - 15

16 - 30

> 30

UCS (tsf)

< 0.25
0.25 - 0.5

0.5 - 1.0
1.0 - 2.0

2.0 - 4.0

> 4.0

CONSISTENCY OF SOILSLITHOLOGIC SYMBOLS

CONDITION: COARSE GRAINED SOILS

QUANTITY DESCRIPTORS

RELATIVE HARDNESS OF ROCK MASS

SPT (# blows/ft)

0 - 4
5 - 10

11 - 30
31 - 50

> 50

Description
No visible sign of weathering
Penetrative weathering on open discontinuity surfaces,
but only slight weathering of rock material
Weathering extends throughout rock mass, but the rock
material is not friable
Weathering extends throughout rock mass, and the rock
material is partly friable
Rock is wholly decomposed and in a friable condition but
the rock texture and structure are preserved
A soil material with the original texture, structure, and
mineralogy of the rock completely destroyed

Designation
Fresh
Slightly weathered

Moderately weathered

Highly weathered

Completely weathered

Residual Soil

Description
Can be carved with a knife. Can be excavated readily with
point of pick. Pieces 1" or more in thickness can be broken
by finger pressure. Readily scratched with fingernail.
Can be gouged or grooved readily with knife or pick point.
Can be excavated in chips to pieces several inches in size
by moderate blows with the pick point. Small, thin pieces
can be broken by finger pressure.
Can be grooved or gouged 1/4" deep by firm pressure on
knife or pick point. Can be excavated in small chips to
pieces about 1" maximum size by hard blows with the point
of a pick.
Can be scratched with knife or pick. Gouges or grooves 1/4"
deep can be excavated by hard blow of the point of a pick.
Hand specimens can be detached by a moderate blow.
Can be scratched with knife or pick only with difficulty.
Hard blow of hammer required to detach a hand specimen.
Cannot be scratched with knife or sharp pick. Breaking of hand
specimens requires several hard blows from a hammer or pick.

Trace
Few
Little
Some
With

Designation
Very Soft

Soft

Medium Hard

Moderately Hard

Hard

Very Hard

< 5% of sample
5% to 10%
10% to 25%
25% to 35%
> 35%

Condition

Very Loose
Loose

Medium Dense
Dense

Very Dense

Consistency

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff

HardA
R

T
IF

IC
IA

L

Asphalt

Aggregate Base

Concrete

Fill

S
O

IL
R

O
C

K

Limestone

Mudstone

Shale

Sandstone

Weathered Limestone

Weathered Shale

Weathered Sandstone

CH:  High Plasticity Clay

CL:  Low Plasticity Clay

GP:  Poorly-graded Gravel

GW:  Well-graded Gravel

SC:  Clayey Sand

SP:  Poorly-graded Sand

SW:  Well-graded Sand





7.0

7.7

 1.5 ft

 4.5 ft

CLAYEY SAND (SC); loose; brown;
trace calcareous deposits

CLAYEY SAND (SC); medium
dense; light brown, white, light pink;
also locally referred to as "caliche"

End of boring at 4.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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Legend:
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Sample
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Sieve
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BORING LOG

Graphic
Log

DUW
(pcf)

Unconf.
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Str (ksf)

CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/14/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/14/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.894055,  W101.995155

PROJECT NUMBER:  G19-2108-12



4.6

4.7

 4.5 ft

CLAYEY SAND (SC); medium
dense; brown, reddish brown; trace to
little calcareous deposits

End of boring at 4.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/14/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/14/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.9028705,  W101.9410346

PROJECT NUMBER:  G19-2108-12



3.3

6.3

6.0

7.0

 4.5 ft

 9.5 ft

CLAYEY SAND (SC); medium
dense; brown, reddish brown; trace to
little calcareous deposits

CLAYEY SAND (SC); medium dense
to dense; light brown, white, light pink;
also locally referred to as "caliche"

End of boring at 9.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/14/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/14/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.89535647,  W101.9896178

PROJECT NUMBER:  G19-2108-12



5.0

6.1 3.5 ft

 4.5 ft

CLAYEY SAND (SC); loose; brown,
reddish brown; trace calcareous
deposits

CLAYEY SAND (SC); medium
dense; light pink, pink, light brown,
white; also locally referred to as
"caliche"

End of boring at 4.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/14/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/14/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.89590809,  W101.9864398

PROJECT NUMBER:  G19-2108-12



3.1

5.3 3.5 ft

 4.5 ft

SILTY SAND (SM); medium dense;
brown

SILTY SAND (SM); medium dense;
white, light brown, light pink; trace
gravel; also locally referred to as
"caliche"

End of boring at 4.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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START DATE:  10/14/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/14/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.8959503,  W101.9832479

PROJECT NUMBER:  G19-2108-12



4.0

6.9

8.2

 3.5 ft

 9.5 ft

CLAYEY SAND (SC); medium
dense; brown, reddish brown

CLAYEY SAND (SC); medium dense
to dense; light pink, white, light brown;
also locally referred to as "caliche"

End of boring at 9.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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FINISH DATE:  10/14/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.89566655,  W101.980027

PROJECT NUMBER:  G19-2108-12



2.7

4.0

 3.0 ft

 4.3 ft

CLAYEY SAND (SC); loose; brown

CLAYEY SAND (SC); very dense;
white, light pink, light brown; trace
gravel; also locally referred to as
"caliche"

End of boring at 4.3'

Notes:
-dry during drilling
-dry upon completion of drilling
-spoon refusal at 4.3 feet
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FINISH DATE:  10/14/2019
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4.6

 2.5 ft

 4.1 ft

SILTY CLAYEY SAND (SC-SM);
medium dense; brown

CLAYEY SAND (SC); very dense;
brown, light pink, white; little to some
gravel; also locally referred to as
"caliche"

End of boring at 4.1'

Notes:
-dry during drilling
-dry upon completion of drilling
-spoon refusal at 4.1 feet
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LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/14/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.89502807,  W101.973716

PROJECT NUMBER:  G19-2108-12



5.2

3.2

2.2

 0.5 ft

 9.1 ft

SILTY SAND (SM); loose; brown
SILTY SAND (SM); very dense;
white, light pink, light brown; trace to
little gravel; also locally referred to as
"caliche"

End of boring at 9.1'

Notes:
-dry during drilling
-dry upon completion of drilling
-spoon refusal at 9.1 feet
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3.6

4.7

 4.5 ft

SILTY SAND (SM); loose; brown,
reddish brown

End of boring at 4.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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4.6

7.7

 4.5 ft

CLAYEY SAND (SC); very loose to
loose; brown, reddish brown; trace
calcareous deposits

End of boring at 4.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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      B-Bag Sample
      - Water Encountered
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Type

Swell
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(%)
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(%) PI
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(pF)

Hand
Pen. (tsf)

or
SPT
or

TCP

Hand
Pen. (tsf)

or
SPT
or

TCP

Passing
#200
Sieve
(%)

BORING LOG

Graphic
Log

DUW
(pcf)

Unconf.
Compr.
Str (ksf)

CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/14/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/14/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.89463029,  W101.9640786

PROJECT NUMBER:  G19-2108-12



4.9

5.9

6.5

10.8

 4.0 ft

 9.5 ft

CLAYEY SAND (SC); loose; brown,
reddish brown

CLAYEY SAND (SC); loose; brown,
light brown, reddish brown, white; also
locally referred to as "caliche"

End of boring at 9.5'

Notes:
-dry during drilling
-dry upon completion of drilling

N

N

N

N
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4,5,5
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Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered

REC
(%)

RQD
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Sample
Type

Swell
(%)LL

(%)
PL
(%) PI

Total
Suction

(pF)

Hand
Pen. (tsf)

or
SPT
or

TCP

Hand
Pen. (tsf)

or
SPT
or

TCP

Passing
#200
Sieve
(%)

BORING LOG

Graphic
Log

DUW
(pcf)

Unconf.
Compr.
Str (ksf)

CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/14/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/14/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.89456124,  W101.9609232

PROJECT NUMBER:  G19-2108-12



4.0

5.6 4.0 ft
 4.5 ft

CLAYEY SAND (SC); very loose to
loose; brown, reddish brown

CLAYEY SAND (SC); medium
dense; light brown, light pink; also
locally referred to as "caliche"

End of boring at 4.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered
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(pF)

Hand
Pen. (tsf)

or
SPT
or
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Hand
Pen. (tsf)

or
SPT
or

TCP

Passing
#200
Sieve
(%)

BORING LOG

Graphic
Log

DUW
(pcf)

Unconf.
Compr.
Str (ksf)

CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/14/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/14/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.89496213,  W101.9577174

PROJECT NUMBER:  G19-2108-12



4.8

6.9

 0.5 ft

 4.5 ft

CLAYEY SAND (SC); very loose;
brown
CLAYEY SAND (SC); medium dense
to very dense; white, light brown, light
pink; trace to litte gravel; also locally
referred to as "caliche"

End of boring at 4.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered
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Sample
Type
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(%)
PL
(%) PI
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(pF)

Hand
Pen. (tsf)

or
SPT
or

TCP

Hand
Pen. (tsf)

or
SPT
or

TCP

Passing
#200
Sieve
(%)

BORING LOG

Graphic
Log

DUW
(pcf)

Unconf.
Compr.
Str (ksf)

CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/14/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/14/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.89600173,  W101.9549515

PROJECT NUMBER:  G19-2108-12



4.5

3.2

3.3

6.5

 1.5 ft

 9.5 ft

CLAYEY SAND (SC); loose; brown,
reddish brown

SILTY SAND (SM); medium dense to
very dense; white, light pink, light
brown; trace gravel; also locally
referred to as "caliche"

End of boring at 9.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered

REC
(%)

RQD
(%)

Sample
Type

Swell
(%)LL

(%)
PL
(%) PI

Total
Suction

(pF)

Hand
Pen. (tsf)

or
SPT
or

TCP

Hand
Pen. (tsf)

or
SPT
or

TCP

Passing
#200
Sieve
(%)

BORING LOG

Graphic
Log

DUW
(pcf)

Unconf.
Compr.
Str (ksf)

CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/14/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/14/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.89735435,  W101.952156

PROJECT NUMBER:  G19-2108-12



4.2

4.6

 2.0 ft

 3.2 ft

CLAYEY SAND (SC); loose; brown

CLAYEY SAND (SC); very dense;
brown, light brown; also locally
referred to as "caliche"

End of boring at 3.2'

Notes:
-dry during drilling
-dry upon completion of drilling
-spoon refusal at 3.2 feet
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Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered

REC
(%)

RQD
(%)

Sample
Type

Swell
(%)LL

(%)
PL
(%) PI

Total
Suction

(pF)

Hand
Pen. (tsf)

or
SPT
or

TCP

Hand
Pen. (tsf)

or
SPT
or

TCP

Passing
#200
Sieve
(%)

BORING LOG

Graphic
Log

DUW
(pcf)

Unconf.
Compr.
Str (ksf)

CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/14/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/14/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.89875037,  W101.949381

PROJECT NUMBER:  G19-2108-12



6.2

5.2

 3.0 ft

 4.5 ft

CLAYEY SAND (SC); loose; dark
brown, brown, reddish brown

SILTY CLAYEY SAND (SC-SM);
medium dense; light brown, light pink,
white; also locally referred to as
"caliche"

End of boring at 4.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered
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Type
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(%)LL
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PL
(%) PI
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(pF)

Hand
Pen. (tsf)

or
SPT
or
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Hand
Pen. (tsf)

or
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or

TCP

Passing
#200
Sieve
(%)

BORING LOG

Graphic
Log

DUW
(pcf)

Unconf.
Compr.
Str (ksf)

CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/14/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/14/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.90011,  W101.9466165

PROJECT NUMBER:  G19-2108-12



4.3

6.1

5.9

6.2

 3.5 ft

 9.5 ft

CLAYEY SAND (SC); loose; brown

CLAYEY SAND (SC); medium dense
to dense; light pink, white, light brown;
also locally referred to as "caliche"

End of boring at 9.5'

Notes:
-dry during drilling
-dry upon completion of drilling

N

N

N

N
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8,8,6

6,3,10
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Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered

REC
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RQD
(%)

Sample
Type
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(%)LL

(%)
PL
(%) PI

Total
Suction

(pF)

Hand
Pen. (tsf)

or
SPT
or
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Hand
Pen. (tsf)

or
SPT
or

TCP

Passing
#200
Sieve
(%)

BORING LOG

Graphic
Log

DUW
(pcf)

Unconf.
Compr.
Str (ksf)

CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/15/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/15/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.901437,  W101.943886

PROJECT NUMBER:  G19-2108-12



5.0

6.5 4.0 ft
 4.5 ft

CLAYEY SAND (SC); loose; brown

CLAYEY SAND (SC); medium
dense; brown, light brown, light pink;
also locally referred to as "caliche"

End of boring at 4.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered
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RQD
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Sample
Type
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(%)LL

(%)
PL
(%) PI

Total
Suction

(pF)

Hand
Pen. (tsf)

or
SPT
or
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Hand
Pen. (tsf)

or
SPT
or

TCP

Passing
#200
Sieve
(%)

BORING LOG

Graphic
Log

DUW
(pcf)

Unconf.
Compr.
Str (ksf)

CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/15/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/15/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.902870,  W101.941034

PROJECT NUMBER:  G19-2108-12



1.2

4.6

 4.5 ft

SILTY SAND (SM); loose to medium
dense; brown, reddish brown

End of boring at 4.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered
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Hand
Pen. (tsf)

or
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(%)

BORING LOG

Graphic
Log

DUW
(pcf)

Unconf.
Compr.
Str (ksf)

CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/15/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/15/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.9042261,  W101.9382804

PROJECT NUMBER:  G19-2108-12



4.1

5.7

4.0

4.1

 6.0 ft

 9.5 ft

SILTY CLAYEY SAND (SC-SM);
medium dense; brown, reddish brown;
trace calcareous deposits

CLAYEY SAND (SC); loose to
medium dense; light brown, brown,
light pink, white; also locally referred to
as "caliche"

End of boring at 9.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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9,16,14
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Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered
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Pen. (tsf)

or
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Pen. (tsf)
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TCP
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#200
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BORING LOG

Graphic
Log

DUW
(pcf)

Unconf.
Compr.
Str (ksf)

CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/15/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/15/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.90564951,  W101.935396

PROJECT NUMBER:  G19-2108-12



4.6

4.9 4.0 ft
 4.5 ft

CLAYEY SAND (SC); loose; brown,
light brown

CLAYEY SAND (SC); medium
dense; light pink, light brown; also
locally referred to as "caliche"

End of boring at 4.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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5,6,9
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Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered
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Type
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(%) PI

Total
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(pF)

Hand
Pen. (tsf)

or
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or
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TCP

Passing
#200
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(%)

BORING LOG

Graphic
Log

DUW
(pcf)

Unconf.
Compr.
Str (ksf)

CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/15/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/15/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.90665837,  W101.93323821

PROJECT NUMBER:  G19-2108-12



3.0

5.8 4.0 ft
 4.5 ft

SILTY SAND (SM); loose; brown

SILTY SAND (SM); medium dense;
light pink, light brown, white; also
locally referred to as "caliche"

End of boring at 4.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered
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Hand
Pen. (tsf)

or
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(%)

BORING LOG

Graphic
Log

DUW
(pcf)

Unconf.
Compr.
Str (ksf)

CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/15/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/15/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.90734337,  W101.9292942

PROJECT NUMBER:  G19-2108-12



2.9

4.3

5.4

5.7

 4.5 ft

 9.5 ft

SILTY SAND (SM); loose to medium
dense; brown

CLAYEY SAND (SC); loose to
medium dense; light pink, light brown,
white; also locally referred to as
"caliche"

End of boring at 9.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered
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BORING LOG

Graphic
Log

DUW
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Unconf.
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Str (ksf)

CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/15/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/15/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.90808593,  W101.9261832

PROJECT NUMBER:  G19-2108-12



3.8

 4.5 ft

SILTY CLAYEY SAND (SC-SM);
loose to medium dense; brown,
reddish brown

End of boring at 4.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered
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Graphic
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Unconf.
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CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/15/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/15/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.90881228,  W101.9230439

PROJECT NUMBER:  G19-2108-12



4.3

4.7

 4.5 ft

SILTY CLAYEY SAND (SC-SM);
loose to medium dense; dark brown,
brown

End of boring at 4.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered
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(%) PI
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Pen. (tsf)

or
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or
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(%)

BORING LOG

Graphic
Log

DUW
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Unconf.
Compr.
Str (ksf)

CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/15/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/15/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.90953253,  W101.919915

PROJECT NUMBER:  G19-2108-12



4.4

6.1

5.0

4.2

 6.0 ft

 9.5 ft

CLAYEY SAND (SC); loose to
medium dense; brown, reddish brown

CLAYEY SAND (SC); loose to
medium dense; light brown, brown,
light pink, white; also locally referred to
as "caliche"

End of boring at 9.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered
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Graphic
Log

DUW
(pcf)

Unconf.
Compr.
Str (ksf)

CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/15/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/15/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.9102331,  W101.9167742

PROJECT NUMBER:  G19-2108-12



3.1

4.4

 4.5 ft

SILTY CLAYEY SAND (SC-SM);
loose to medium dense; brown,
reddish brown

End of boring at 4.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered

REC
(%)

RQD
(%)

Sample
Type

Swell
(%)LL

(%)
PL
(%) PI

Total
Suction

(pF)

Hand
Pen. (tsf)

or
SPT
or

TCP

Hand
Pen. (tsf)
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BORING LOG

Graphic
Log

DUW
(pcf)

Unconf.
Compr.
Str (ksf)

CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/15/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/15/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.91089627,  W101.913792

PROJECT NUMBER:  G19-2108-12



3.4

5.2

 4.5 ft

SILTY CLAYEY SAND (SC-SM);
loose to medium dense; brown,
reddish brown

End of boring at 4.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered
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BORING LOG

Graphic
Log

DUW
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Unconf.
Compr.
Str (ksf)

CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/15/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/15/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.91233018,  W101.9075315

PROJECT NUMBER:  G19-2108-12



3.0

5.3

5.3

 7.0 ft

 9.5 ft

SILTY CLAYEY SAND (SC-SM);
loose to medium dense; brown,
reddish brown

SILTY SAND (SM); medium dense;
light brown, light pink, white; also
locally referred to as "caliche"

End of boring at 9.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered
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Passing
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(%)

BORING LOG

Graphic
Log

DUW
(pcf)

Unconf.
Compr.
Str (ksf)

CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/15/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/15/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.91233018,  W101.9075315

PROJECT NUMBER:  G19-2108-12



3.2

5.1

 4.5 ft

SILTY CLAYEY SAND (SC-SM);
loose to medium dense; brown,
reddish brown; trace calcareous
deposits

End of boring at 4.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered
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BORING LOG

Graphic
Log

DUW
(pcf)

Unconf.
Compr.
Str (ksf)

CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/15/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/15/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.91233018,  W101.9044691

PROJECT NUMBER:  G19-2108-12



4.1

5.7

 4.5 ft

CLAYEY SAND (SC); loose to
medium dense; brown, reddish brown

End of boring at 4.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered
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Graphic
Log

DUW
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Unconf.
Compr.
Str (ksf)

CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/15/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/15/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.91442244,  W101.8983356

PROJECT NUMBER:  G19-2108-12



3.6

4.9

4.4 5.5 ft

 9.5 ft

SILTY CLAYEY SAND (SC-SM);
loose to medium dense; brown,
reddish brown

CLAYEY SAND (SC); medium
dense; light brown, light pink, white;
also locally referred to as "caliche"

End of boring at 9.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered
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Passing
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BORING LOG

Graphic
Log

DUW
(pcf)

Unconf.
Compr.
Str (ksf)

CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/15/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/15/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.91442244,  W101.8983354

PROJECT NUMBER:  G19-2108-12



3.9

5.0

 4.5 ft

SILTY SAND (SM); loose to medium
dense; brown, reddish brown; trace
calcareous deposits

End of boring at 4.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered
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BORING LOG

Graphic
Log

DUW
(pcf)

Unconf.
Compr.
Str (ksf)

CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/15/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/15/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.91513808,  W101.8952037

PROJECT NUMBER:  G19-2108-12



3.1

6.4

 4.5 ft

CLAYEY SAND (SC); loose to
medium dense; brown, reddish brown

End of boring at 4.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered
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Graphic
Log
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Str (ksf)

CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/15/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/15/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.91585153,  W101.8921425

PROJECT NUMBER:  G19-2108-12



2.2

5.8

4.4

 8.0 ft

 9.5 ft

SILTY CLAYEY SAND (SC-SM);
loose to medium dense; brown,
reddish brown

CLAYEY SAND (SC); dense; light
brown, reddish brown, white; also
locally referred to as "caliche"

End of boring at 9.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered
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BORING LOG

Graphic
Log

DUW
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Unconf.
Compr.
Str (ksf)

CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/16/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/16/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.91656362,  W101.8890234

PROJECT NUMBER:  G19-2108-12



3.5

3.8 4.0 ft
 4.5 ft

CLAYEY SAND (SC); loose; reddish
brown, brown

CLAYEY SAND (SC); medium
dense; light brown, light pink, brown,
white; also locally referred to as
"caliche"

End of boring at 4.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered
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BORING LOG

Graphic
Log

DUW
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Unconf.
Compr.
Str (ksf)

CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/16/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/16/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.9175298,  W101.8848145

PROJECT NUMBER:  G19-2108-12



3.5

6.2

 4.5 ft

SILTY SAND (SM); loose to medium
dense; brown, reddish brown

End of boring at 4.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered
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Graphic
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CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/16/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/16/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.9179729,  W101.8828581

PROJECT NUMBER:  G19-2108-12



5.5

7.0

8.2

 7.0 ft

 9.5 ft

SILTY CLAYEY SAND (SC-SM); very
loose; brown, reddish brown; little
calcareous deposits

CLAYEY SAND (SC); medium
dense; light brown, light pink, white;
also locally referred to as "caliche"

End of boring at 9.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered
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Graphic
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Str (ksf)

CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/16/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/16/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.91867118,  W101.8797408

PROJECT NUMBER:  G19-2108-12



2.4

5.8

 4.5 ft

CLAYEY SAND (SC); loose to
medium dense; brown, reddish brown

End of boring at 4.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered
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Graphic
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CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/16/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/16/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.91939355,  W101.8766497

PROJECT NUMBER:  G19-2108-12



4.7

6.3

 4.5 ft

SILTY CLAYEY SAND (SC-SM);
loose to medium dense; brown,
reddish brown

End of boring at 4.5'

Notes:
-dry during drilling
-dry upon completion of drilling

N

N
22 16 6

2,3,3

6,8,9

 29

Depth
(ft)

0

5

10

15

20

25

30

35

Atterberg Limits

Clay
(%)

P41
PAGE  1  OF  1

MC
(%)

Legend:
      S-Shelby Tube
      N-Standard Penetration
      T-Texas Cone Penetration
      C-Core
      B-Bag Sample
      - Water Encountered
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Graphic
Log

DUW
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CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/16/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/16/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.92011664,  W101.8735388

PROJECT NUMBER:  G19-2108-12



2.9

4.8

5.3

5.8 9.0 ft
 9.5 ft

SILTY SAND (SM); medium dense;
brown, reddish brown; trace
calcareous deposits

SILTY SAND (SM); medium dense;
light brown, light pink; also locally
referred to as "caliche"

End of boring at 9.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/16/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/16/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.92087,  W101.87049

PROJECT NUMBER:  G19-2108-12



4.1

6.0

 4.5 ft

SILTY SAND (SM); loose to medium
dense; brown, reddish brown; trace
calcareous deposits

End of boring at 4.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/16/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/16/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.92151755,  W101.8673439

PROJECT NUMBER:  G19-2108-12



4.3

6.2 4.0 ft
 4.5 ft

SILTY CLAYEY SAND (SC-SM);
loose; brown, reddish brown

CLAYEY SAND (SC); loose; light
brown, light pink, white; also locally
referred to as "caliche"

End of boring at 4.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/16/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/16/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.92222525,  W101.8642746

PROJECT NUMBER:  G19-2108-12



4.0

6.0

5.6

 2.0 ft

 9.5 ft

CLAYEY SAND (SC); loose; brown

SILTY CLAYEY SAND (SC-SM);
medium dense to very dense; white,
light brown, light pink; trace to little
gravel; also locally referred to as
"caliche"

End of boring at 9.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/16/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/16/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.92299084,  W101.8612624

PROJECT NUMBER:  G19-2108-12



2.7

5.4

 4.5 ft

SILTY SAND (SM); loose to medium
dense; dark brown, red

End of boring at 4.5'

Notes:
-dry during drilling
-dry upon completion of drilling
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CLIENT:  Dunaway Associates

LOCATION:  Midland, TexasPROJECT:  CR 1232 Phase 3

DRILLED BY:  Charles Ray Stephens (D&S)

START DATE:  10/16/2019 DRILL METHOD:  Hollow Stem Flight Auger

LOGGED BY:  Sandip Adhikari (D&S)

FINISH DATE:  10/16/2019

GROUND ELEVATION:

GPS COORDINATES:  N31.92363543,  W101.8581489

PROJECT NUMBER:  G19-2108-12



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B - GENERAL DESCRIPTION OF PROCEDURES
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ANALYTICAL METHODS TO PREDICT MOVEMENT 

INDEX PROPERTY AND CLASSIFICATION TESTING 

Classification testing is perhaps the most basic, yet fundamental tool available for predicting 
potential movements of clay soils. Classification testing typically consists of moisture content, 
Atterberg Limits, and Grain-size distribution determinations. From these results a general 
assessment of a soil’s propensity for volume change with changes in soil moisture content can be 
made. 

Moisture Content 

By studying the moisture content of the soils at varying depths and comparing them with the results 
of Atterberg Limits, one can estimate a rough order of magnitude of potential soil movement at 
various moisture contents, as well as movements with moisture changes. These tests are typically 
performed in accordance with ASTM D2216. 

Atterberg Limits 

Atterberg limits determine the liquid limit (LL), plastic limit (PL), and plasticity index (PI) of a soil. 
The liquid limit is the moisture content at which a soil begins to behave as a viscous fluid. The 
plastic limit is the moisture content at which a soil becomes workable like putty, and at which a clay 
soil begins to crumble when rolled into a thin thread (1/8” diameter). The PI is the numerical 
difference between the moisture constants at the liquid limit and the plastic limit. This test is typically 
performed in accordance with ASTM D4318. 

Clay mineralogy and the particle size influence the Atterberg Limits values, with certain minerals 
(e.g., montmorillonite) and smaller particle sizes having higher PI values, and therefore higher 
movement potential. 

A soil with a PI below about 15 to 18 is considered to be generally stable and should not experience 
significant movement with changes in moisture content. Soils with a PI above about 30 to 35 are 
considered to be highly active and may exhibit considerable movement with changes in moisture 
content. 

Fat clays with very high liquid limits, weakly cemented sandy clays, or silty clays are examples of 
soils in which it can be difficult to predict movement from classification testing alone. 

Grain-size Distribution 

The simplest grain-size distribution test involves washing a soil specimen over the No. 200 mesh 
sieve with an opening size of 0.075 mm (ASTM D1140). This particle size has been defined by the 
engineering community as the demarcation between coarse-grained and fine-grained soils. 
Particles smaller than this size can be further distinguished between silt-size and clay-size particles 
by use of a Hydrometer test (ASTM D422). A more complete grain-size distribution test that uses 
sieves to relative amount of particles according is the Sieve Gradation Analysis of Soils (ASTM 
D6913). Once the characteristics of the soil are determined through classification testing, a number 
of movement prediction techniques are available to predict the potential movement of the soils. 
Some of these are discussed in general below. 
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TEXAS DEPARTMENT OF TRANSPORTATION METHOD 124-E 

The Texas Department of Transportation (TxDOT) has developed a generally simplistic method to 
predict movements for highways based on the plasticity index of the soil. The TxDOT method is 
empirical and is based on the Atterberg limits and moisture content of the subsurface soil. This 
method generally assumes three different initial moisture conditions: dry, “as-is”, and wet. 
Computation of each over an assumed depth of seasonal moisture variation (usually about 15 feet 
or less) provides an estimate of potential movement at each initial condition. This method requires 
a number of additional assumptions to develop a potential movement estimate. As such, the 
predicted movements generally possess large uncertainties when applied to the analysis of 
conditions under pavements. 

POTENTIAL VERTICAL MOVEMENT 

A general index for movement is known as the Potential Vertical Rise (PVR). The actual term PVR 
refers to the TxDOT Method 124-E mentioned above. For the purpose of this report the term 
Potential Vertical Movement (PVM) will be used since PVM estimates are derived using multiple 
analytical techniques, and not just TxDOT methods. 

Vertical movement of clay soils under pavements resulting to soil moisture changes can result from 
a variety causes, including poor site grading and drainage, improperly prepared subgrade, trees 
and large shrubbery located too close to structures, utility leaks or breaks, poor subgrade 
maintenance such as inadequate or excessive irrigation, or other causes.  

PVM is generally considered to be a measurement of the change in height of a foundation from the 
elevation it was originally placed. Experience and generally accepted practice suggests that if the 
PVM of a site is less than one inch, the associated differential movement will be minor and 
acceptable to most people. 

TEXAS DEPARTMENT OF TRANSPORTATION METHOD 101-E  

This method describes three procedures for preparation of soil and flexible base samples for soil 
constants and particle size analysis, compaction and triaxial, and sieve analysis of road-mixed 
material. 

TEXAS DEPARTMENT OF TRANSPORTATION METHOD 401-A 

This method involves sieve analysis and is used to determine the particle size distribution of mineral 
fillers and coarse and fine aggregates for Portland cement concrete. 

TEXAS DEPARTMENT OF TRANSPORTATION METHOD 116-E 

This method determines the resistance of aggregate in flexible base material to disintegration in 
the presence of water.  The test provides a measure of the ability of the material to withstand 
degradation in the road base and detects soft aggregate that is subject to weathering.  The result 
of this test is the Wet Ball Mill (WBM) value. 
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SPECIAL COMMENTARY ON CONCRETE AND EARTHWORK 

UTILITY TRENCH EXCAVATION 

Trench excavation for utilities should be sloped or braced in the interest of safety. Attention is drawn 
to OSHA Safety and Health Standards (29 CFR 1926/1910), Subpart P, regarding trench 
excavations greater than 5 feet in depth. 

FIELD SUPERVISION AND DENSITY TESTING 

Construction observation and testing by a field technician under the direction of a licensed 
geotechnical engineer should be provided. Some adjustments in the test frequencies may be 
required based upon the general fill types and soil conditions at the time of fill placement. 

It is recommended that all site and subgrade preparation, proof rolling, and pavement construction 
be monitored by a qualified engineering firm. Density tests should be performed to verify proper 
compaction and moisture content of any earthwork. Inspection should be performed prior to and 
during concrete placement operations.  



 

 

 

 

 

 

 

 

 

14805 Trinity Boulevard, Fort Worth, Texas 76155 

Geotechnical 817.529.8464     Corporate 940.735.3733 

 www.dsenglabs.com 

Texas Engineering Firm Registration # F‐12796 

Oklahoma Engineering Firm Certificate of Authorization CA 7181 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PART D 

 

BID QUANTITIES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PART D 

 

SECTION 1 

Base Bid from SCR 1160 to SCR 1110 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Quantity Unit Unit Price Total

Item Description

1 Preparation of R.O.W. (300' ROW) 274 Sta.

2 Sawcut Existing Asphalt (full depth) 205 L.F.

3 5 Strand Barb Wire Fence with H Braces 54,581 L.F.

4 Corner H Braces 8 Ea.

5 Gates 19 Ea.

6 Earthwork* 23,052 C.Y.

7 Haul Off* 23,053 C.Y.

8 Subgrade Preparation 109,465 S.Y.

9 Prime Coat** 27,098 Gal.

10 Flexible Base (Roadway and Driveways) 46,587 C.Y.

11 HMA Pavement - 3" thickness - Type D** 15,581 Ton

12 Concrete Pavement at IntersectionS 578 S.Y.

13 32'x100' Pitched Concrete Pavement Section 18 Ea.

14 6" Concrete Driveways 1,570 S.Y.

15 150'X5' Pipeline Cap 14 Ea.

16
Reflective Marking (Type 1) 4" Double Yellow 

Striped
42 Sta.

17
Reflective Marking (Type 1) 4" Broken Yellow 

Striped
231 Sta.

18 Reflective Marking (Type 1) 4" White Striped 274 Sta.

19 18" Stop Bar Pavement Marking 25 L.F.

20 Surface Preparation for Pavement Marking 274 Sta.

Construction of South County Road 1232

Base Bid from SCR 1160 to SCR 1110

Roadway Improvements to Serve Midland County

Page 1 of 2



Quantity Unit Unit Price Total

Item Description

Construction of South County Road 1232

Base Bid from SCR 1160 to SCR 1110

Roadway Improvements to Serve Midland County

21 IN SM RD SN SUP&AM TY10BWG(1) SA (P) 63 Ea.

22 Aluminum Signs 430 S.F.

23 RCB - 3' X 2' 76 L.F.

24
Safety End Treatments (Type I) (2 - RCB 3'x2') 

(HW=4) (5:1)
3 Ea.

25
Safety End Treatments (Type I) (2 - RCB 3'x2') 

(HW=4) (4:1)
1 Ea.

26 16" HDPE - SDR9 900 L.F.

27 Erosion Control 1 LS

28 Traffic Control 1 LS

29 Mobilization 1 LS

*

**

Quantities do not include factors for compaction and expansion. 

Rates used for calculation purposes only:

Prime Coat: 0.3 Gal/SY

HMA Pavement - 3" thickness - Type D: 115 lb/SY*in

TOTAL BASE BID FROM SCR 1160 TO SCR 1110

CONSTRUCTION START DATE FOR SCR 1160 TO SCR 1110

TOTAL CALENDAR DAYS FOR SCR 1160 TO SCR 1110

Contractor shall notify the Engineer of Record of any discrepancies in quantities prior to the commencement of construction. 
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SECTION 2 

Base Bid from SCR 1110 to SH 158 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Quantity Unit Unit Price Total

Item Description

1 Preparation of R.O.W. (300' ROW) 194 Sta.

2 Sawcut Existing Asphalt (full depth) 102 L.F.

3 5 Strand Barb Wire Fence with H Braces 38,970 L.F.

4 Corner H Braces 4 Ea.

5 Gates 4 Ea.

6 30' Cattlegaurd and Gate 6 Ea.

7 Earthwork* 21,808 C.Y.

8 Haul Off* 21,782 C.Y.

9 Subgrade Preparation 77,293 S.Y.

10 Prime Coat** 18,587 Gal.

11 Flexible Base (Roadway and Driveways) 32,217 C.Y.

12 HMA Pavement - 3" thickness - Type D** 10,688 Ton

13 Concrete Pavement at Intersections 705 S.Y.

14 32'x100' Pitched Concrete Pavement Section 17 Ea.

15 6" Concrete Driveways 686 S.Y.

16 150'X5' Pipeline Cap 7 Ea.

17
Reflective Marking (Type 1) 4" Double Yellow 

Striped
9 Sta.

18
Reflective Marking (Type 1) 4" Broken Yellow 

Striped
184 Sta.

19 Reflective Marking (Type 1) 4" White Striped 194 Sta.

20 18" Stop Bar Pavement Marking 17 L.F.

Base Bid from SCR 1110 to SH 158

Construction of South County Road 1232

Roadway Improvements to Serve Midland County

Page 1 of 2



Quantity Unit Unit Price Total

Item Description

Base Bid from SCR 1110 to SH 158

Construction of South County Road 1232

Roadway Improvements to Serve Midland County

21 Surface Preparation for Pavement Marking 194 Sta.

22 IN SM RD SN SUP&AM TY10BWG(1) SA (P) 50 Ea.

23 Aluminum Signs 358 S.F.

24 16" HDPE - SDR9 900 L.F.

25 Erosion Control 1 L.S.

26 Traffic Control 1 L.S.

27 Mobilization 1 L.S.

*

** Rates used for calculation purposes only:

Prime Coat: 0.3 Gal/SY

HMA Pavement - 3" thickness - Type D: 115 lb/SY*in

TOTAL BASE BID FROM SCR 1110 TO SH 158

CONSTRUCTION START DATE FOR SCR 1110 TO SH 158

TOTAL CALENDAR DAYS FOR SCR 1110 TO SH 158

Contractor shall notify the Engineer of Record of any discrepancies in quantities prior to the commencement of construction. 

Quantities do not include factors for compaction and expansion. 
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