


Central Plains



Binary 
Cement

Ternary

Cement

Quaternary  
Cement

 Ready Mix Plant blending is not allowed

 Terminal blend supply only
 Consistency in the final product
 Accuracy of Quality Assurance per project 
 If there is a supply issue of SCM’s, the 

Department knows a year in advance



HISTORY

Designs PCC Pavement to Last 50 Years

Began to notice pavements less than 10 years old
displaying severe deterioration







Determining  the 
Reactivity of Concrete 
Aggregate

To determine if the 
Nebraska’s 
Specifications meet the 
requirements of  
AASHTO PP 65-10 







Aggregate 
Type 

Location

ASTM
C 1260  
14 days 
Results 

(%)

ASTM 
C 1260  
28 days 
Results

(%)

ASTM 
C 1293
1 Year 
Results 

(%)

Platte River
Grand Island 0.26 0.39 0.09

Description 
of Agg. 

Reactivity

Moderate 
Reactive

(Table 1-
AASHTO

PP 65-10)

Aggregate 
Reactivity 

Class 

R1

(Table 2-
AASHTO

PP 65-10)

Determining 
the Level of 

ASR Risk  

Level 3

(Table 3-
AASHTO

PP 65-10)

Determining 
Level of 

Prevention 

X

ASTM C 1567
Performed

ASTM C 1567
Performed

(Table 6-
AASHTO

PP 65-10)

Mim. 
Replacement 
Level of SCM

20

Degree of Aggregate Reactivity According 
AASHTO

PP 65-10-Table 1

Aggregate-
Reactivity Class

Description of Agg. 
Reactivity

1 Year Expansion in CPT 
(%)

R0 Non-reactive <0.04
R1 Moderate Reactive 0.040 - 0.120
R2 Highly reactive 0.120 - 0.240

R3 Very highly Reactive > 0.240



Aggregate 
Type 

Location

ASTM
C 1260  
14 days 
Results 

(%)

ASTM 
C 1260  
28 days 
Results

(%)

ASTM 
C 1293
1 Year 
Results 

(%)

Platte River
Grand Island 0.26 0.39 0.09

Dry Pit
Kimball 0.25 0.32 0.21

Description 
of Agg. 

Reactivity

Moderate 
Reactive
Highly 

Reactive

(Table 1-
AASHTO

PP 65-10)

Aggregate 
Reactivity 

Class 

R1

R2

(Table 2-
AASHTO

PP 65-10)

Determining 
the Level of 

ASR Risk  

Level 3

Level 4

(Table 3-
AASHTO

PP 65-10)

(Table 6-
AASHTO

PP 65-10)

Determining 
Level of 

Prevention 

Mim. 
Replacement 
Level of SCM

X 20

Y 25
ASTM C 1567

Performed

ASTM C 1567
Performed



Aggregate 
Type 

Location

ASTM
C 1260  
14 days 
Results 

(%)

ASTM 
C 1260  
28 days 
Results

(%)

ASTM 
C 1293
1 Year 
Results 

(%)

Platte River
Grand Island 0.26 0.39 0.09

Dry Pit
Kimball 0.25 0.32 0.21

Republican 
River

Indianola
0.34 0.48 0.45

Description 
of Agg. 

Reactivity

Moderate 
Reactive
Highly 

Reactive

Very Highly 
Reactive

(Table 1-
AASHTO

PP 65-10)

Aggregate 
Reactivity 

Class 

R1

R2

R3

(Table 2-
AASHTO

PP 65-10)

Determining 
the Level of 

ASR Risk  

Level 3

Level 4

Level 5

(Table 3-
AASHTO

PP 65-10)

(Table 6-
AASHTO

PP 65-10)

Determining 
Level of 

Prevention 

Mim. 
Replacement 
Level of SCM

X 20

Y 25

Z 35

ASTM C 1567
Performed

ASTM C 1567
Performed



Aggregate 
Type 

Location

ASTM
C 1260  
14 days 
Results 

(%)

ASTM 
C 1260  
28 days 
Results

(%)

ASTM 
C 1293
1 Year 
Results 

(%)

Platte River
Grand Island 0.26 0.39 0.09

Dry Pit
Kimball 0.25 0.32 0.21

Republican 
River

Indianola
0.34 0.48 0.45

North Platte 
River

Scottsbluff
0.33 0.46 0.15

Description 
of Agg. 

Reactivity

Moderate 
Reactive
Highly 

Reactive

Very Highly 
Reactive

Highly 
Reactive

(Table 1-
AASHTO

PP 65-10)

Aggregate 
Reactivity 

Class 

R1

R2

R3

R2

(Table 2-
AASHTO

PP 65-10)

Determining 
the Level of 

ASR Risk  

Level 3

Level 4

Level 5

Level 4

(Table 3-
AASHTO

PP 65-10)

(Table 6-
AASHTO

PP 65-10)

Determining 
Level of 

Prevention 

Mim. 
Replacement 
Level of SCM

X 20

Y 25

Z 35

Y 25

ASTM C 1567
Performed

ASTM C 1567
Performed



Aggregate 
Type 

Location

ASTM
C 1260  
14 days 
Results 

(%)

ASTM 
C 1260  
28 days 
Results

(%)

ASTM 
C 1293
1 Year 
Results 

(%)

Platte River
Grand Island 0.26 0.39 0.09

Dry Pit
Kimball 0.25 0.32 0.21

Republican 
River

Indianola
0.34 0.48 0.45

North Platte 
River

Scottsbluff
0.33 0.46 0.15

South Platte 
River

Ogallala
0.15 0.25 0.06

Description 
of Agg. 

Reactivity

Moderate 
Reactive
Highly 

Reactive

Very Highly 
Reactive

Highly 
Reactive

Moderate 
Reactive

(Table 1-
AASHTO

PP 65-10)

Aggregate 
Reactivity 

Class 

R1

R2

R3

R2

R1

(Table 2-
AASHTO

PP 65-10)

Determining 
the Level of 

ASR Risk  

Level 3

Level 4

Level 5

Level 4

Level 3

(Table 3-
AASHTO

PP 65-10)

(Table 6-
AASHTO

PP 65-10)

Determining 
Level of 

Prevention 

Mim. 
Replacement 
Level of SCM

X 20

Y 25

Z 35

Y 25

X 20

ASTM C 1567
Performed

ASTM C 1567
Performed



Aggregate 
Type 

Location

ASTM
C 1260  
14 days 
Results 

(%)

ASTM 
C 1260  
28 days 
Results

(%)

ASTM 
C 1293
1 Year 
Results 

(%)

Platte River
Grand Island 0.26 0.39 0.09

Dry Pit
Kimball 0.25 0.32 0.21

Republican 
River

Indianola
0.34 0.48 0.45

North Platte 
River

Scottsbluff
0.33 0.46 0.15

South Platte 
River

Ogallala
0.15 0.25 0.06

Middle Loup 
River

Thedford
0.29 0.39 0.19

Little Blue 
River

Fairbury
0.28 0.48 0.10

Description 
of Agg. 

Reactivity

Moderate 
Reactive

Highly 
Reactive

Very Highly 
Reactive

Highly 
Reactive

Moderate 
Reactive

Highly 
Reactive

Moderate 
Reactive

(Table 1-
AASHTO

PP 65-10)

Aggregate 
Reactivity 

Class 

R1

R2

R3

R2

R1

R2

R1

(Table 2-
AASHTO

PP 65-10)

Determining 
the Level of 

ASR Risk  

Level 3

Level 4

Level 5

Level 4

Level 3

Level 4

Level 3

(Table 3-
AASHTO

PP 65-10)

(Table 6-
AASHTO

PP 65-10)

Determining 
Level of 

Prevention 

Mim. 
Replacement 
Level of SCM

X 20

Y 25

Z 35

Y 25

X 20

Y 25

X 20

ASTM C 1567
Performed

ASTM C 1567
Performed



Aggregate 
Type 

Location

ASTM
C 1260  
14 days 
Results 

(%)

ASTM 
C 1260  
28 days 
Results

(%)

ASTM 
C 1293
1 Year 
Results 

(%)

Platte River
Grand Island 0.26 0.39 0.09

Dry Pit
Kimball 0.25 0.32 0.21

Republican 
River

Indianola
0.34 0.48 0.45

North Platte 
River

Scottsbluff
0.33 0.46 0.15

South Platte 
River

Ogallala
0.15 0.25 0.06

Middle Loup 
River

Thedford
0.29 0.39 0.19

Little Blue 
River

Fairbury
0.28 0.48 0.10

Elkhorn River
Norfolk 0.40 0.57 0.30

Description 
of Agg. 

Reactivity

Moderate 
Reactive
Highly 

Reactive

Very Highly 
Reactive

Highly 
Reactive

Moderate 
Reactive

Highly 
Reactive

Moderate 
Reactive

Very Highly 
Reactive

(Table 1-
AASHTO

PP 65-10)

Aggregate 
Reactivity 

Class 

R1

R2

R3

R2

R1

R2

R1

R3

(Table 2-
AASHTO

PP 65-10)

Determining 
the Level of 

ASR Risk  

Level 3

Level 4

Level 5

Level 4

Level 3

Level 4

Level 3

Level 5

(Table 3-
AASHTO

PP 65-10)

(Table 6-
AASHTO

PP 65-10)

Determining 
Level of 

Prevention 

Mim. 
Replacement 
Level of SCM

X 20

Y 25

Z 35

Y 25

X 20

Y 25

X 20

Z 35

Nebraska's Spec
Since Late 2004

IP with 25%
Class F



Aggregate Type 
Location

Platte River
Grand Island

Dry Pit 
Kimball

Republican River
Indianola

North Platte River
Scottsbluff

South Platte River
Ogallala

Middle Loup River
Thedford

Little Blue River
Fairbury

Elkhorn River
Norfolk

Platte River
Linoma

Description 
of Agg. 

Reactivity

Moderate 
Reactive
Highly 

Reactive

Very Highly 
Reactive

Highly 
Reactive

Moderate 
Reactive

Highly 
Reactive

Moderate 
Reactive

Very Highly 
Reactive

Highly 
Reactive

(Table 6-
AASHTO

PP 65-10)

Type I/II Cement
Low Alkalinity

Mim. 
Replacement 
Level of SCM

Mim.
Replacement
Level of SCM
Mitigate ASR

20 15

25 20

35 25

25 20

20 15

25 20

20 15

35 25

25 20

Nebraska's Spec
Since Late 2004

IP with 25%
Class F

Republican River
Indianola’s Aggregate

Non- Approved  Aggregate





Route-
Built

Project 
Number

Cement 
Type

ASTM C 
1293

Min. Replacement 
Level of SCM to 
Provide Various 

Level s of 
Prevention by 

AASHTO PP 65-10

Mim.
Replacement
Level of SCM
Mitigate ASR

Due to Low Alkali 
Cement

Chester
Hebron
1995

F-81-1 
(1017)

Type I 
Added

17% Class F

0.10
Moderate 
Reactive

20% 15%





Route-
Built

Project 
Number

Cement 
Type

ASTM C 
1293

Min. Replacement 
Level of SCM to 
Provide Various 

Levels of 
Prevention by 

AASHTO PP 65-10

Mim.
Replacement
Level of SCM
Mitigate ASR
Due to Low 

Alkali Cement

Chester
Hebron
1995

F-81-1 
(1017)

Type I 
Added 

17% Class F

0.10
Moderate 
Reactive

20% 15%

In Ansley
2001

S-2-3 
(1019)

Type I
Added 

17 % Class F

0.19
Highly 

Reactive
25% 20%





Route-
Built

Project 
Number

Cement 
Type

ASTM C 
1293

Min. Replacement 
Level of SCM to 

Provide Levels of 
Prevention by
AASHTO PP 65-

10

Mim.
Replacement
Level of SCM
Mitigate ASR

Due to Low Alkali 
Cement

Chester
Hebron
1995

F-81-
1(1017)

Type I 
Added

17% Class F

0.10
Moderate 
Reactive

20% 15%

Ansley
2001

S-2-3 
(1019)

Type I
Added 

17 % Class F

0.19
Highly 

Reactive
25% 20%

Norfolk
East
2005

F-275-6 
(1020)

Led with 98 
Spec Type 
17% IPN 
+9% C

0.30
Very 

Highly 
Reactive

35% 25%









For Concrete Applications: 
NDOR no longer maintain Supplemental Cementitious 

Materials (SCM’s) on the Approved Product List (APL) for 
the following products:
 Fly Ash (C&F), Calcined Clays (N-Pozzolan), and Slag

NDOR allows the use of ASTM C 1697- Standard 
Specification for Blended Supplementary Cementitious 
Materials

NDOR allows the use IP and IT cement in accordance with 
ASTM C595



Supplier when using ASTM C 1697

 The supplier reports Chemical Composition for the 
final SCM’s
 NDOR verifies the chemical composition of the final blend

 The Final SCM’s blend is reported by the 
classification of SCM’s final Blended SCMb

For Example :                                                                                                 
A binary mixture SCMb-65F/35C

65% class F and 35% C fly ash 



 The supplier shall conform to ASTM C 595
 NDOR verifies the chemical and physical composition of the final 

Interground/Blended Cement 
▪ NDOR  pre-establish (CaO/SiO2) ratio

 Supplier provides the Alkali Silica Reaction (ASR) testing 
 (ASTM C 1567 less than 0.10% @ 28 days) 

 Platte River and Norfolk aggregate
 NDOR verify ASTM C 1567

 Total Cement Replacement with SCM’s 
 20% min
 40% max



 Cement is Sampled and Tested
 750 tons

 NDOR verifies pre-established 
▪ (CaO/SiO2) ratio
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