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Arizona US 93 NB 
Silicone Joint Sealant 
Evaluation (040160) 

On January 20, 2022, a cursory field evaluation of the 29-year-old LTPP concrete 
pavement test section was conducted.  The evaluation consisted of taking pictures 
of 17 consecutive transverse joints sealed with silicone and estimating the percent 
of missing sealant from the photos in the office.  The results indicated that almost 
100% of the joint seal still existed in the joints although it was not always bonded 
to both joint faces.  It appears that the concrete may be experiencing joint 
associated distress resulting in concrete disintegrating at the joint.  The sealant 
continues to survive, but the concrete is now missing at some joint locations. 
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Introduction 
On Thursday, January 20, 2022, a cursory evaluation of the silicone joint seal condition on LTPP 

Test Section 040160 was conducted.  The evaluation consisted of parking on the shoulder and taking 
photos of 17 consecutive joints.  The sun angle was low on the horizon, and it was difficult to see the 
joint condition coupled with significant truck traffic volumes.  The decision was made to photograph 
each of the joints and then estimate the percent of sealant missing from the photos back in the office. 

This section of US93 was part of the LTPP SPS-1 and SPS-9 project.  However, it was a concrete 
section installed to evaluate the performance of concrete pavement as well as host the bending plate 
weigh in motion system.  The section was constructed during May 1993 and has had no maintenance on 
it.  This section is near Santa Claus, Arizona at approximately MP 52.6 (elev. 3400 ft). 

The pavement structure consists of 11.2” of PCCP on 4” of aggregate base.  This LTPP test 
section was in the dry-freeze zone with coarse grained soils.  Between 1993 and 2020, this location 
averaged 8.5 inches of annual rainfall (ranging from 2” to 14”) with an annual average temperature of 
66 degrees (ranging from 62 to 67).  The freezing index over this same period was 1.3-degree F degree 
day.  Annual ESALs averaged 531,000 with AADTT averaging 563.   

Excerpts from the LTPP Construction report are provided in Appendix 5.  That report indicates 
the test section was paved using a Bidwell and ready-mix concrete.  The slump ranged widely during 
construction (2.5” to 6”) and curing compound was applied by hand and appeared inadequate.  From 
the report, it appears consolidation of the mix was also an issue.  One construction joint was noted. 

Although the concrete pavement test section is still in good condition after 29 years, this LTPP 
site went out of service in 2006 as the adjacent SPS-1 & 9 AC test sections had been overlaid.  Test 
section 040160, the concrete test section, remained in service with the WIM system continuing traffic 
data collection for several more years.     

Pavement Evaluation 
As indicated in Figure 1, the roughness (IRI-in/mi) increased approximately 11 inches per mile 

over time (i.e., one inch per year). However, the data scatter suggests that diurnal curl was occurring as 
indicated by the abnormally high readings in 1999 and 2001.  Since LTPP only collected single time of 
day measurements, and the time of day was a function of the schedule, this may be the reason for the 
data scatter.   

The distress and deflection data are indicated in Tables 2-3 and 2-4, respectively in Appendix 2.  
During the period between construction (1993) and going out of service (2006), no faulting was reported 
and only 2-3 transverse cracks recorded.  The FWD maximum deflection ranged between 3-4 mils.  Load 
transfer efficiency (LTE) was surprisingly low from original construction and remained in the 60% for 
both the leave and approach sides throughout the 29 years.  Although the relative deflections between 
the two approaches is not indicated in the LTPP section summary data, it is believed that the deflection 
may be small which can provide a misleading LTE.  No corner breaks were recorded during the 
monitoring period, but 10 to 12 spalled joints were recorded.   

During this 2022 field review, transverse joint spalling was observed.  However, the author 
believes that the spalling is a result of joint associated distress.  Further information needs to be 
collected to refine this assessment, but at this time, it is not believed that the spalling is a result of 
incompressibles.   
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Figure 1 LTPP 040160 Roughness Over Time 

Joint Sealant Evaluation 

The original joint sealant still exists and has had no maintenance.  Although not measured at the 
time of the field review, it was estimated that the transverse joint widths were ½ inch.  On January 20th, 
seventeen consecutive transverse joints were photographed, beginning three joints south of the LTPP 
sign indicated in Figure 1-4.  The joint photos were used for this evaluation.  On January 18th, several 
joints were previously photographed.  Joint 18, indicated with an asterisk in Table 1, is from the earlier 
photos and was used in the evaluation. 

Table 1 Percent of Silicone Joint Sealant Missing from Transverse Joint (Travel Lane Only) 

Joint Number Percent of Missing 
Joint Sealant 

Joint Number Percent of Missing 
Joint Sealant 

1 5 10 0 

2 5 11 0 

3 0 12 5 

4 0 13 0 

5 0 14 5 

6 0 15 5 

7 0 16 0 

8 0 17 0 

9 0 18* 90 

The criteria of missing sealant can be somewhat misleading as in many cases the sealant still 
exists in the joint, but the concrete has deteriorated away from the silicone and is no longer in contact. 
As such, the sealant cannot function as intended in terms of preventing water and incompressible 
ingress.  Hopefully, a future effort will attempt to verify whether the concrete has joint associated 
distress.  As indicated in Table 1, most of the silicone sealant still exists in the joint after 29 years. Joint 
18, observed on January 18th, appeared wider than the other joints.  Further investigation is needed to 
determine why this joint performed differently or whether it was a construction joint.   



Appendix 1 Photos of Joint Sealants 
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Figure 1-1 (Joint 1) 



Appendix 1 Photos of Joint Sealants 
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Figure 1-2 (Joint 2) 



Appendix 1 Photos of Joint Sealants 
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Figure 1-3 (Joint 3) 



Appendix 1 Photos of Joint Sealants
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Figure 1-4 (Note the Sign Test Section Number Should be 040160) 



Appendix 1 Photos of Joint Sealants
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Figure 1-5 (Joint 4) 



Appendix 1 Photos of Joint Sealants
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Figure 1-6 (Joint 5) 



Appendix 1 Photos of Joint Sealants 
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Figure 1-7 (Joint 6) 



Appendix 1 Photos of Joint Sealants
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Figure 1-8 (Joint 7) 



Appendix 1 Photos of Joint Sealants 
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Figure 1-9 (Joint 8) 



Appendix 1 Photos of Joint Sealants
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Figure 1-10 (Joint 9) 



Appendix 1 Photos of Joint Sealants 
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Figure 1-11 (Joint 10) 



Appendix 1 Photos of Joint Sealants 
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Figure 1-12 (Joint 11) 



Appendix 1 Photos of Joint Sealants 
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Figure 1-13 (Joint 12) 



Appendix 1 Photos of Joint Sealants 
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Figure 1-14 (Joint 13) 



Appendix 1 Photos of Joint Sealants
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Figure 1-15 (Joint 14) 



Appendix 1 Photos of Joint Sealants 
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Figure 1-16 (Joint 15) 



Appendix 1 Photos of Joint Sealants
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Figure 1-17 (Joint 16) 



Appendix 1 Photos of Joint Sealants
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Figure 1-18 (Joint 17) 



Appendix 1 Photos of Joint Sealants 
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Figure 1-19 (Joint 18) 



Appendix 2 LTPP Information    
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Table 2-1 Basic Section Data 

 

Table 2-2 Climate and Traffic Data 

 

 



Appendix 2 LTPP Information
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Table 2-3 Performance Data- Distress 

Table 2-4 Performance Data- Roughness and Deflection 



Appendix 3 Construction Information    
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Figure 3-1 Bidwell Paving of PCCP 

 
Figure 3-2 Indicates Dowel Baskets and Tie Bar Stands and Concrete Spotting to Hold Them in Place 



Appendix 3 Construction Information    
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Figure 3-3 Hand Applied Curing Compound 

 
Figure 3-4 Photo of Inadequate Coverage of Hand Sprayed Curing Compound 



Appendix 3 Construction Information  
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Figure 3-5 Sawing Transverse Joints 

Figure 3-6 Power Washing Longitudinal Joints 



Appendix 3 Construction Information  
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Figure 3-7 Abrasive Blasting of Joints 

Figure 3-8 Backer Rod and Sealant Installation



Appendix 4 PCCP Mix Design    
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Figure 4-1 PCCP Mix Design 

 



Appendix 4 PCCP Mix Design   
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Figure 4-2 PCCP Cylinder Breaks



Appendix 5 Excerpts from PCCP Construction Report    
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Appendix 5 Excerpts from LTPP PCCP Construction Report 
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