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NOTICE 

The information contained herein is, to our knowledge, accurate and reliable at the date of publication.  

Neither GTRC nor The Georgia Institute of Technology nor NEETRAC shall be responsible for any 
injury to or death of persons or damage to or destruction of property or for any other loss, damage or 
injury of any kind whatsoever resulting from the use of the project results and/or data.   

GTRC, GIT and NEETRAC disclaim any and all warranties, both express and implied, with respect 
to analysis or research or results contained in this report. 

It is the user's responsibility to conduct the necessary assessments in order to satisfy themselves as 
to the suitability of the products or recommendations for the user's particular purpose. 

No statement herein shall be construed as an endorsement of any product, process or provider.  

Copyright of this report shall reside with GTRC.  

Sponsor(s) are assigned the non-transferrable rights listed below: 

1. Sponsor has title to the evaluation data contained herein. If there is more than one sponsor, 
they have joint title to the evaluation data.  

2. Sponsor(s) may conduct their own analysis of the data, while representing such analysis as 
their own.  

3. Sponsor(s) may use Copyrighted material in its entirety within their organizations (listed 
below). 

4. Sponsor(s) may provide Copyrighted material in its unabridged entirety without any transfer 
of rights to external entities for that entity’s internal use only as indicated in the NOTE below. 

5. Sponsor(s) may place Copyrighted material in its entirety in the public domain (literature 
packet, internet, etc.) provided that the context of such publication may not be construed as 
an endorsement of any product, process or provider by GTRC, GIT, or NEETRAC. 

Sponsors may not distribute or publish abstracted or excerpted material from this document without 
the prior written permission of NEETRAC. 

For the avoidance of doubt, sponsor(s), in the context of this assignment of rights, shall mean the 
entities listed below: 

Battelle Energy Alliance (Idaho National Labs) 

NOTE:  This Copyrighted material is intended solely for the use of the project sponsor(s) in the 
manner listed above. If you are not an intended recipient you are hereby notified that any 
dissemination, distribution or copying of this Copyrighted material is prohibited. If you have received 
this Copyrighted material in error, please immediately notify the provider and permanently delete this 
Copyrighted material and any copies.  
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Radial Crush Test for E3X 1431 kcmil ACSS Overhead Conductor 

NEETRAC Project 24-151 

1.0 EXECUTIVE SUMMARY 

Idaho National Labs requested that NEETRAC perform crush testing on Prysmian E3X 1431 
kcmil ACSS conductor in compliance with Cigre Technical Bulleting 426 and ASTM B803. 
The purpose of this testing was to evaluate the conductor’s integrity and susceptibility to 
“hidden” damage caused by relatively light crushing loads (in the hundreds of pounds, such 
as being run over by a utility truck), which the conductor may experience in the field.  

2.0 TEST SAMPLES 

In preparation for this test, 15 three-foot conductor sections were acquired, as shown in 
Figure 1. Various mechanical loads were applied to each. After load application each section 
was disassembled, and a single strand was harvested from each core layer. The harvested 
strands were subjected to tensile testing, also shown in Figure 1. 

 

Figure 1: Conductor Section (L) and Strand Samples (R) 
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3.0 PROCEDURE 

3.1 Crush 

Each of the 15 conductor sections were separated into five groups, which allowed for three 
replicates of each group’s mechanical load application. These groups were labeled as and 
subjected to particular crushing loads as follows: 

1. 75 lb/in 
2. 100 lb/in 
3. 125 lb/in 
4. 150 lb/in 
5. Reference samples (no crush load was applied) 

 
Crush loads were applied to the conductor sections by NEETRAC’s universal testing 
machine (UTM) between a compression platen on the machine’s crosshead and a 4” long 
rectangular crush platen on the bottom, as shown in Figure 2. The 4” length of the bottom 
platen determined the crushing load that each of the triplet groups were subjected to based 
upon the loads labeled above. For example, the 75 lb/in group was subjected to a crush load 
of 300 lbs (75 lb/in x 4 in = 300 lbs). 
 
Each conductor section was crushed once by itself in its approximate center, as shown in 
Figure 2. For each section, the crush load was applied and held for 10 minutes before being 
released. However, three reference samples were not subjected to crushing at all, as they 
were control samples.  
 

 

Figure 2: Crushing setup shown while crushing is in progress 
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3.2 Evaluation and Tensile Test 

After application of mechanical crush loads, each of the sections were broken down as 
described in section 2.0. They were straightened as much as possible before an ultimate 
tensile strength test was performed on each of the samples, as shown in Figure 3. 
Compliance for tensile testing of these strands is dictated by ASTM B803. 

 

Figure 3: Sample installed in UTM before testing  
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4.0 RESULTS 

After crushing, minimal flattening was noticed on some of the outer aluminum strands of 
some conductor sections, as shown in Figure 4. However, no significant damage was noted 
beyond this. The inner aluminum strand layers did show signs of rubbing from the aluminum 
layers on top of them, as seen in Figure 5. Based on similar observations of the reference 
samples, these marks were not due to crushing.  

 

Figure 4: Very light flattening shown on a 150 lb/in sample with marks indicating the 
span where the bottom platen made contact 

 

 

Figure 5: Example of marks on inner aluminum strands from upper layer 
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For a radial crush test such as this, Cigre TB 426 only requires testing for residual core strand 
strength along with noting damage to strands. Therefore, tensile testing only evaluated the 
strands’ ultimate tensile strength and not its elongation. Per ASTM B803, the minimum 
ultimate tensile stress of the strands is 230 ksi. In testing, all samples passed this 
requirement. The box and whisker plot below in Figure 6 shows the tensile testing results. 
Figure 7 shows a sample’s typical stress-deflection curve. 

 

Figure 6: Tensile Test Results 

ASTM B803 Min. Stress: 230 ksi 
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Figure 7: Typical Force-Deflection Curve 

5.0 CONCLUSION 

After being subjected to crush loading, all samples passed the requirement set for tensile 
strength by ASTM B803. All crush testing was done in compliance with Cigre TB 426. 

6.0 EQUIPMENT 

Tinius-Olsen UTM CQ-0013 

7.0 STANDARDS 

Cigre Technical Bulletin 426, “Guide for Qualifying High Temperature Conductors for Use on 
Overhead Transmission Lines” 

ASTM B803/B803M-22 Standard Specification for High-Strength Zinc-5% Aluminum-
Mischmetal Alloy-Coated Steel Core Wire for Use in Overhead Electrical Conductors 
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