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Section 203 
Excavation and Embankment 

 
203.01 Description. 
 

This work consists of the excavation, haul, placement, disposal, and compaction 
of embankment material. 

 
203.02 Excavation. 
 
 No testing required. 
 
203.03 Embankment – Acceptance Samples and Tests. 
 

A. Engineer Responsibility. 
 

The Engineer will collect material and conduct testing to verify the material meets 
the requirements of ‘Compaction Control’ in Section 203.04.E.2 of the NDDOT 
Standard Specifications for Road and Bridge Construction. 

 
1. Compaction Control, Type A. 
 

Table 203-1 shows test method and frequency for embankment compaction 
control. 

 
Table 203-1 

Test Frequency 
ND T 180 or ND T 99, “Moisture-Density Relations 
of Soils (Multi-Point)” 

1 compaction curve 
for each change in 
soil. 
 

ND D 2167, “Density and Unit Weight of Soil in 
Place by the Rubber Balloon Method,” or ND T 191, 
“Density of Soil In-Place by the Sand Cone Method” 

1 test per 1,500 
feet of compacted 
roadway per 12” lift. 
 

ND T 265, “Laboratory Determination of Moisture 
Content of Soils;” or ND T 217, “Determination of 
Moisture in Soil by Means of Calcium Carbide Gas 
Pressure Tester (Speedy);” or ND D 4643, 
“Microwave Method of Drying Soils”  
 

1 test per 1,500 
feet of compacted 
roadway per 12” lift. 

 
Sample locations will be randomly selected by the Engineer. 
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The results of the in-place density and moisture tests are compared to the 
appropriate moisture density curve derived from the ND T 180 or ND T 99 
testing. 
 
Compute the ND T 180 or ND T 99 on SFN 10063, “Moisture-Density 
Relationship Tests” worksheet. The in-place density and moisture tests are 
recorded on SFN 2454, “Density Test Worksheet – Volume Measure,” or SFN 
59725, “Density Test Worksheet – Sand Cone Method.” 

 
2. Compaction Control, Type B. 

 
 No testing required. 

 
3. Compaction Control, Type C. 

 
No testing required. 
 

B. District Materials Coordinator Responsibility. 
 
Reserved. 

 
C. Materials and Research Responsibility. 

 
Reserved. 
 

203.04 Independent Assurance (IA) Samples and Tests. 
 

A. Engineer Responsibility. 
 
 Conduct IA tests on split samples taken by the District Materials Coordinator.   
 
 Testing performed will be as directed by the District Materials Coordinator. 

 
B. District Materials Coordinator Responsibility. 
 

The District Materials Coordinator will obtain these samples and conduct these 
tests. Soils or soil-aggregates tested for moisture-density relations will be an 
equal split sample from the Engineer. In-field IA testing will be conducted next to 
the field test using the same method.  
 
Table 203-2 shows test method and frequency for embankment compaction 
control, Type A, for IA. 
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Table 203-2 
Test  Frequency 
ND T 180 or ND T 99, “Moisture-Density 
Relations of Soils (Multi-Point)” 

1 compaction curve for each 
three miles of roadway, or a 
minimum of 1 test per 
200,000 C.Y. 
 

ND D 2167, “Density and Unit Weight of Soil 
in Place by the Rubber Balloon Method,” or 
ND T 191, “Density of Soil In-Place by the 
Sand Cone Method” 
 

1 density test for each three 
miles of roadway, or a 
minimum of 1 test per 
200,000 C.Y. 

ND T 265, “Laboratory Determination of 
Moisture Content of Soils,” or ND T 217, 
“Determination of Moisture in Soil by Means 
of Calcium Carbide Gas Pressure Tester 
(Speedy),” or ND D 4643, “Microwave 
Method of Drying Soils” 
 

1 moisture test for each 
three miles of roadway, or a 
minimum of 1 test per 
200,000 C.Y. 

 
Compute the ND T 180 or ND T 99 on SFN 10063, “Moisture-Density 
Relationship Tests” worksheet. The in-place density and moisture tests are 
recorded on SFN 2454, “Density Test Worksheet – Volume Measure,” or SFN 
59725, “Density Test Worksheet – Sand Cone Method.”  

 
Engineer and District Materials Coordinator will compare the test results for IA 
tolerance in Table 203-3. 

 
Table 203-3 

Test Tolerance 
ND T 180 or ND T 99, “Moisture-Density 
Relations of Soils (Multi-Point)” 
 

± 4 lbs. cu. ft. (MDD) 
± 1.5 (OM) 

ND D 2167, “Density and Unit Weight of Soil 
in Place by the Rubber Balloon Method,” or 
ND T 191, “Density of Soil In-Place by the 
Sand Cone Method” 
 

± 5 lbs. cu. ft.  

ND T 265, “Laboratory Determination of 
Moisture Content of Soils,” or ND T 217, 
“Determination of Moisture in Soil by Means 
of Calcium Carbide Gas Pressure Tester 
(Speedy),” or ND D 4643, “Microwave 
Method of Drying Soils” 
 

± 2.0  
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If the initial IA testing is not within specified tolerances, the Engineer shall obtain 
an additional sample for testing under the observation of the District Materials 
Coordinator.  

 
The Engineer and District Materials Coordinator shall conduct equipment checks 
and review testing procedures.  This will continue until the differences are 
resolved.  

 
C. Materials and Research Responsibility. 
 

Reserved. 
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Section 210 
Structural and Channel Excavation, Foundation Fill and Preparation 

 
210.01 Description. 
 

This work consists of excavation as defined in the plans. 
 
210.02 Excavation. 
 
 No testing required. 
 
210.03 Acceptance Samples and Tests. 
 

A. Engineer Responsibility. 
 

The Engineer will collect material and conduct testing to verify material 
meets the requirements of Section 210.03.B and 714.04.A.7, 8 of the 
NDDOT Standard Specifications for Road and Bridge Construction. 
 
Table 210-1 shows test methods and frequency for compaction control. 

 
Table 210-1 

Tests Frequency 
ND T 180 or ND T 99, “Moisture-Density Relations 
of Soils (Multi-Point)” 

1 compaction curve 
for each change in 
material. 

ND D 2167, “Density and Unit Weight of Soil in 
Place by the Rubber Balloon Method,” or  
ND T 191, “Density of Soil In-Place by the Sand 
Cone Method” 
  

1 test per 1 foot in 
elevation. 

ND T 265, “Laboratory Determination of Moisture 
Content of Soils,” or ND T 217, “Determination of 
Moisture in Soil by Mean of Calcium Carbide Gas 
Pressure Tester (Speedy),” or ND D 4643, 
“Microwave Method of Drying Soils”  
 

1 test per 1 foot in 
elevation. 

 
Sample locations will be randomly selected by the Engineer. 

 
The results of the in-place density and moisture tests are compared to the 
appropriate moisture density curve derived from the ND T 180 or ND T 99 
testing. 

 
Compute the ND T 180 or ND T 99 on SFN 10063, “Moisture-Density 
Relationship Tests” worksheet. The in-place density and moisture tests are 
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recorded on SFN 2454, “Density Test Worksheet – Volume Measure,” or 
SFN 59725, “Density Test Worksheet – Sand Cone Method.” 
 
Table 210-2 shows test method and frequency for aggregate placed. 

 
Table 210-2 

Test Frequency 
ND T 27, “Sieve Analysis of Fine and Coarse 
Aggregates” 
 

1 test result per 
2,500 C.Y. 

ND T 11, “Materials Finer Than No. 200 Sieve in 
Mineral Aggregates by Washing” 
 

1 test result per 
2,500 C.Y. 

NDDOT 4, “Percentage of Fracture Particles in 
Coarse Aggregate” 
 

1 test result per 
2,500 C.Y. 

ND T 113, “Lightweight Pieces in Aggregate” 1 test result per 
2,500 C.Y. 

 
Compute the sieve analysis results on SFN 9987, “Aggregate Sample 
Worksheet.”  Results are recorded on SFN 10072, “Aggregate Quality Test 
Summary.” 

 
B. District Materials Coordinator Responsibility. 

 
Reserved. 

 
C. Materials and Research Responsibility. 

 
Reserved. 

 
210.04 Independent Assurance (IA) Samples and Tests. 

 
A. Engineer Responsibility. 

 
Conduct IA tests on split samples taken by the District Materials 
Coordinator.   
 
Testing performed will be as directed by the District Materials Coordinator. 
 

B. District Materials Coordinator Responsibility. 
 
The District Materials Coordinator will obtain these samples and conduct 
these tests.  These samples will be an equal split sample from the 
Engineer. 
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Samples will be obtained and split according to ND T 2, “Sampling of 
Aggregates,” and ND T 248, “Reducing Samples of Aggregate to Testing 
Size.”  
 
Soils or soil-aggregates tested for moisture-density relations will be an 
equal split sample from the Engineer. In-field IA testing will be conducted 
next to the field test, using the same method.  
 
Table 210-3 shows test method and frequency for IA. 

 
Table 210-3 

Test  Frequency 
ND T 180 or ND T 99, “Moisture-Density 
Relations of Soils (Multi-Point)” 

1 compaction curve for 
each three miles of 
roadway, or a minimum 
of 1 test per 200,000 C.Y. 

ND D 2167, “Density and Unit Weight of Soil 
in Place by the Rubber Balloon Method,” or 
ND T 191, “Density of Soil In-Place by the 
Sand Cone Method” 

1 density test for each 
three miles of roadway, 
or a minimum of 1 test 
per 200,000 C.Y. 

ND T 265, “Laboratory Determination of 
Moisture Content of Soils,” or ND T 217, 
“Determination of Moisture in Soil by Mean of 
Calcium Carbide Gas Pressure Tester 
(Speedy),” or ND D 4643, “Microwave 
Method of Drying Soils” 
 

1 moisture test for each 
three miles of roadway, 
or a minimum of 1 test 
per 200,000 C.Y. 

ND T 27, “Sieve Analysis of Fine and Coarse 
Aggregates” 
 

Minimum 1 test result per 
project. 

ND T 11, “Materials Finer Than No. 200 
Sieve in Mineral Aggregates by Washing” 
 

Minimum 1 test result per 
project. 

NDDOT 4, “Percentage of Fracture Particles 
in Coarse Aggregate” 
 

Minimum 1 test result per 
project. 

ND T 113, “Lightweight Pieces in Aggregate” Minimum 1 test result per 
project. 

 
Compute the ND T 180 or ND T 99 on SFN 10063, “Moisture-Density 
Relationship Tests” worksheet. The in-place density and moisture tests are 
recorded on SFN 2454, “Density Test Worksheet – Volume Measure,” or 
SFN 59725, “Density Test Worksheet – Sand Cone Method.”  
 
The Engineer and District Materials Coordinator will compare the test 
results for IA tolerance in Table 210-4. 
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Table 210-4 

Test Tolerance 
ND T 180 or ND T 99, “Moisture-Density 
Relations of Soils (Multi-Point)” 
 

± 4 lbs. cu. ft. (MDD) 
± 1.5 (OM) 

ND D 2167, “Density and Unit Weight of Soil in 
Place by the Rubber Balloon Method,” or ND T 
191, “Density of Soil In-Place by the Sand Cone 
Method” 
 

± 5 lbs. cu. ft.  

ND T 265, “Laboratory Determination of 
Moisture Content of Soils,” or ND T 217, 
“Determination of Moisture in Soil by Mean of 
Calcium Carbide Gas Pressure Tester 
(Speedy),” or ND D 4643, “Microwave Method 
of Drying Soils” 
 

± 2.0  
 
 
 

 

ND T 27, “Sieve Analysis of Fine and Coarse 
Aggregates,” and ND T 11, “Materials Finer 
than No. 200 Sieve in Mineral Aggregates by 
Washing”: 
   No. 4 sieve and larger 
   No. 30 sieve 
   No. 200 sieve 
 

 
 
 
 
±5 
±3 
±2 

NDDOT 4, “Percentage of Fracture Particles in 
Coarse Aggregate” 
 

±5 

ND T 113, “Lightweight Pieces in Aggregate” ±2 
 

If the initial IA testing is not within specified tolerances, the Engineer shall 
obtain an additional sample for testing under the observation of the District 
Materials Coordinator.  

 
The Engineer and District Materials Coordinator shall conduct equipment 
checks and review testing procedures.  This will continue until the 
differences are resolved.   

 
C. Materials and Research Responsibility. 

 
Reserved. 
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SECTION 230 

 
RESHAPING ROADWAY AND SUBGRADE PREPARATION 

 
230 DESCRIPTION 
 

This work consists of scarifying, shaping, compacting, and maintaining the 
subgrade, or reshaping an existing roadway before constructing a base, or 
surface course. 

230.1 ACCEPTANCE SAMPLES AND TESTS  

Field Laboratory Testing:  The Engineer or Representative conducts a 
minimum of one moisture and density test for each compacted lift per 1500 feet 
of roadway.  Conduct moisture test according to AASHTO T 217, “Determination 
of Moisture in Soil by Means of Calcium Carbide Gas Pressure Moisture Tester 
(Speedy).”*  Conduct the density test according to ASTM D 2167, “Density and 
Unit Weight of Soil in Place by the Rubber-Balloon Method,” or AASHTO T 191, 
“Density of Soil In-Place by Sand-Cone Method.”  Record information on 
SFN 2454, “Density Test Worksheet – Volume Measure,” or SFN 59725, 
“Density Test Worksheet – Sand Cone Method.”  Conduct additional tests at 
locations as directed by the Engineer or Representative. 

If work consists of embankment widening, then testing shall be conducted 
on each side of roadway or embankment that is widened.  Each widened 
portion shall be considered a separate roadway. 

230.2 INDEPENDENT ASSURANCE (IA) SAMPLES AND TESTS 

District Laboratory Testing:  The District Materials Coordinator or 
Representative conducts a minimum of one moisture and density test, including a 
proctor test, for each three miles of roadway.  Conduct these tests according to 
AASHTO T 217, “Determination of Moisture in Soil by Means of Calcium Carbide 
Gas Pressure Moisture Tester (Speedy),”* ASTM D 2167, “Density and Unit 
Weight of Soil in Place by the Rubber-Balloon Method,” or AASHTO T 191, 
“Density of Soil In-Place by Sand-Cone Method,” and AASHTO T 99 or T 180, 
“Moisture-Density Relations of Soils.”  Record information on SFN 2454, “Density 
Test Worksheet – Volume Measure,” or SFN 59725, “Density Test Worksheet – 
Sand Cone Method,” and SFN 10063, “Moisture-Density Relationship Test.” 

For Type C subgrade preparation, perform proctor tests for each soil change 
encountered with a minimum of one test for every three miles of roadway. 

Frequency of testing shall not differ when conducting embankment 
widening. 
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∗ Field applications typically require the use of the “Speedy” to determine 
soils moisture content, but it may be practical to use AASHTO T 265, 
“Laboratory Determination of Moisture Content,” or ASTM D 4643, 
“Microwave Method of Drying Soils,” in its place.  However, acceptance 
testing and Independent Assurance (IA) testing must be completed using 
the same soils moisture determination method. 

Materials and Research Division Testing:  No specified number of tests is 
required.  The Materials and Research Division will perform moisture-density 
relationship tests according to AASHTO T 99 or T 180, “Moisture-Density 
Relations of Soils,” if requested to do so by the District Materials Coordinator. 
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SECTION 234 

STABILIZED SUBGRADE 
 
 
234 DESCRIPTION 
 

This work consists of treating the top layer of subgrade with lime or lime-fly ash. 

234.1 ACCEPTANCE SAMPLES AND TESTS  

Field Laboratory Testing:  The Engineer or Representative conducts moisture-
density relationship tests for all soil types encountered on the project after the 
complete mixing of the lime and/or fly ash with the soil. 

Conduct a minimum of one moisture and density test for every 1500 feet, or 
fraction thereof.  Perform the moisture-density relationship tests, proctor, and all 
related density tests on the same day. 

The Engineer or Representative conducts a minimum of one moisture and one 
density test, including a proctor test, for every 1500 feet of roadway.  Conduct 
tests according to AASHTO T 217, “Determination of Moisture in Soil by Means 
of Calcium Carbide Gas Pressure Moisture Tester (Speedy),”* ASTM D 2167, 
“Density and Unit Weight of Soil in Place by the Rubber-Balloon Method,” or  
AASHTO T 191, “Density of Soil In-Place by Sand-Cone Method,” and AASHTO 
T 99 or T 180, “Moisture-Density Relations of Soils.”  Record information on 
SFN 2454, “Density Test Worksheet – Volume Measure,” or SFN 59725, 
“Density Test Worksheet – Sand Cone Method,” and SFN 10063, “Moisture-
Density Relationship Tests.” 

234.2 INDEPENDENT ASSURANCE (IA) SAMPLES AND TESTS 

 District Laboratory Testing:  The District Materials Coordinator or 
Representative conducts a minimum of one moisture and density test, including a 
proctor test, for each three miles of roadway.  Stagger the test locations on a four-
lane facility.  Complete the proctor and density tests on the same day.  Conduct 
tests according to AASHTO T 217, “Determination of Moisture in Soil by Means of 
Calcium Carbide Gas Pressure Moisture Tester (Speedy),”* ASTM D 2167, 
“Density and Unit Weight of Soil in Place by the Rubber-Balloon Method,” or 
AASHTO T 191, “Density of Soil In-Place by Sand-Cone Method,” and AASHTO T 
99 or T 180, “Moisture-Density Relations of Soils.”  Record the information on 
SFN 2454, “Density Test Worksheet - Volume Measure,” or SFN 59725, “Density 
Test Worksheet - Sand Cone Method,” and SFN 10063, “Moisture-Density 
Relationship Test.” 
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The District Materials Coordinator or Representative performs one random width 
and depth check for each two miles of roadway, or fraction thereof.  Record 
results on SFN 13889, “Project Records Samples/Tests Reports.”  If an NHS 
system project, submit a copy of SFN 13889, “Project Records Samples/Test 
Reports,” to the FHWA at the completion of the project. 

∗ Field applications typically require the use of the “Speedy” to determine 
soils moisture content, but it may be practical to use AASHTO T 265, 
“Laboratory Determination of Moisture Content,” or ASTM D 4643, 
“Microwave Method of Drying Soils,” in its place.  However, acceptance 
testing and Independent Assurance (IA) testing must be completed using 
the same soils moisture determination method. 
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