
Proper Use and Application of 
Fiberglass and Cross Arms



Reasons to 
consider 

Fiberglass

• Engineered Product
• Longevity

• Strength
• Lighter-weight

• Ease of installation
• Wildfire Hardening

• Nesting Deterrent
• Non-conductive



Power Pupi 
Arms

Are you jacked to know more?



Angle Framing



Double Circuit
Switch Pole



Distribution
Underbuild



Wildlife 
Hazards



Wildlife
Solutions

Wildlife
Solutions



AMI Collector
Antennas
AMI Collector
Antennas



Apprentice
Training Day

Apprentice
Training Day



Is this okay? 
Asking for a 
friend

Is this okay?
Asking for a 
friend





Utility Arms

Wood cross arms(XARM)
 Metal arms
Alley arms
PUPI arms

Fiberglass arms(FGA)



NESC Code to Consider

Table 238-2  Vertical Clearance of span wires and brackets from 
communications lines and equipment-40” to ungrounded luminaire and 
note 20” rule for any support arms as it relates to grounded luminaire 
clearances

Table 238-1 Vertical Clearance between supply conductors and 
communications equipment, between communications and supply 
equipment, and between supply and communications equipment- note the 
rise in the FGA slides and metal braces

Consideration for pole owner arm 
requirements and standards should also be 
taken into account

Rule 236 Climbing Space



Pole gain cross arm 
backing plate



Cross Arm Brace 
Measurement



Wood 
Cross 
Arm
(XARM) 
metal 
Braces 
Down



Metal Arm
Some pole 
owners require 
metal arms



10’ long 
Alley arm
Used to 
keep 
running 
line for 
Road 
widening 
project



PUPI Arm
multiple 
comms 
can share 
space



PUPI Arm with 
bolts up and 
down was used 
for separation 
from other 
comms Splice 
case



Acceptable arm attachments?



Fiberglas 
Arm (FGA)
Sometimes 
used to help 
midspan 
separations



Fiberglass arms 
(FGA) can assist with 
pole transfers in 
order to make 
attachments to new 
poles that may have 
been shifted



Fiberglass arm Banded and drilled Iron Pole 



Fiber glass arm 
base measurement



36” FGA arm has a 6” 
rise to the end of it. 
Maintain 40” from 
power from the end 
of arm.



30” FGA arm has a 4 ½ inch 
rise at the end of arm make 
sure to maintain 40” from 
end of arm.



Broken 
FGA



Look for Hazards

https://www.ojua.org/wp-
content/uploads/2024/09/CURRENT-OJUA-Best-Practices-
Guide_Updated-08212024.pdf



OJUA
Applications and Best Practice

10/02/25



GEOTEK Product Lines

Crossarms: Overhead Electrical Infrastructure

Deadend H-Frame

Driving the use of composites technology in our respective markets. 

Light Poles: Street and Area Lighting

Tangent

Round 
Tapered

Round 
Tapered

4”x4” 
Square

Davit 
Arm

GEOTEK ISO Certified - 9001:2015



PUPI® Product Line (broadly)

PUPI® is the market & technology leader in pultruded fiberglass crossarm 
solutions for overhead electrical infrastructure.  

Distribution <33kV   

Alley Arm   

Deadend

Tangent

Davit Arm

Transmission 69kV +    

H-Frame

Monopole 
Low KV 
Transmission



Indicates each 1 million crossarms produced
PUPI has over 7 million crossarms in service

GEOTEK and PUPI® History

1991
GEOTEK founded by 

pultruders for fencing and 
other fiberglass products

1990
Pultruded Utility Products, 

Inc. (PUPI) begins marketing 
fiberglass crossarms for 

electrical utilities

2022
GEOTEK acquires the Alliance 
brand of fiberglass light poles

2000
GEOTEK acquires the 

PUPI crossarm 
business

2000-Present
GEOTEK becomes a leader in composites for infrastructure 
applications by investing in technology, engineering, and 

service through the PUPI brand

1994
PUPI reengineered for improved 

strength, stiffness, and resistance to 
UV radiation and weathering

2012
Plant expansion 

doubles 
production space 
and expands test 

facilities

2014
Investment in 
transmission 

market 
expansion

2019
Second PUPI facility 
purchased, 2-stage 

expansion complete 
in 2020 doubles 

capacity

2021
PUPI launches the 

optimized H-Frame 
design

2022
3rd phase expansion 
to 2nd facility to add 

warehouse space 
and manufacturing 

equipment

2023
Began construction on a 3rd 
GEOTEK facility dedicated to 

filament wound poles

2025
Took occupancy of 3rd 
manufacturing facility 

in SE MN.



Utility Market Presence

PUPI® technology has driven the 
market adoption of FRP crossarms in 
The United States.

Over 7 million crossarms in service

Domestic

• 70+ IOUs in the 
USA and Canada

• 650+ Co-ops and 
RUS customers

International

• Southeast Asia
• Caribbean
• Central America
• Australia



Fiberglass vs. Wood in 
Application



Fiberglass Application Advantages vs. Wood

Deadends

Tangents

Wood Installation Fiberglass Installation Fiberglass Advantages

Fiberglass crossarms are engineered for consistent strength and reliability. 
Wood crossarms show considerable natural variances and deteriorate over time.

•Consistent Performance
•Maintenance free
•Up to 6x stronger
•Storm resilience
•Flammability benefits
•Impervious to insects and 

woodpeckers
•Fast and easy installation
•Attractive total cost of ownership



Streamline for Value

Fiberglass Application Advantages vs. Wood

Examples of standard double arm constructions from 
RUS bulletin 1728F-804: C2.21, C2.5.1 

• Part consolidation and reduced total cost of 
ownership

• Reduced installation (framing) and 
maintenance cost

• Reduced faults from avian nesting
• Increased clearances at the pole top
• Seated design will not rotate on the crossarm
• Strength, reliability, and longevity of a        

FRP product

RUS Qualification Pending: C2 Structure



Fiberglass Crossarms Outperform Wood

Test data has been obtained from 2 sets of 5 beams.
• REA Type-03 Wood Crossarms (Purchased new in 2016)
• Wood Equivalent Fiberglass Crossarm

Crossarms were tested in accordance with ASTM D8019-15 with standard mounts used for each type of material.

Wood 
Equivalent FRP



Performance Comparison

0

1000

2000

3000

4000

5000

Wood 2016 TB2200096

lb
s.

0

1

2

3

4

Wood 2016 TB2200096

in
.

0

3000

6000

9000

12000

15000

Wood 2016 TB2200096

in
-lb

s

Results show fiberglass crossarms outperform wood crossarms on the basis of consistency in 
performance. Extreme variation in results was experienced with wood crossarms.

Wood 
equivalent FRP

Wood 
equivalent FRP

Wood 
equivalent FRP

FRP FRP FRP



Technology



Comprehensive UV protection

Layer 1 –Thermally bonded SUNGUARD® UV coating

Layer 2 – Ultraviolet-resistant polyester veil

Layer 3 - Broad spectrum UV inhibiter 

Properly coated beams with a UV resistant coating will resist 
UV damage for 60+ years.

Technology



UV Protection Technology

Surface Coated Uncoated



Aged Crossarms – Surface Condition

Uncoated FRP Crossarm
Top View Cross-Section

Surface Veil

Reinforcing 
Mat

Bulk FRP

Fiber blooming on uncoated crossarms, and resultant contaminant trapping and 
potential pathway for arc tracking, is well documented.

Fiber 
Blooming

Fiber 
Blooming



Internal bushing and crush resistance 

TorqueGUARD  bushings prevent crush damage from overtightening.

Can withstand over 450 ft-lbs of bolt-tightening torque.

Internal bushings engage the wall 
of the crossarm for increased  
crush resistance.

“Having a torque 
wrench in the bucket 
for a 2AM install 
when it’s sleeting is 
not my first priority”

Lineman, Grundy County Rural 
Electric Cooperative

Technology



Quality in Construction = Reliability

Manufacturer
Literature 

Value 
(lbs/wire)

Tested 
Average 
Ultimate 

Load 
(lbs/wire)

Tested 
Versus 

Literature
(lbs/wire)

% 
Difference

10 ft PUPI® 
S4000 4x6
(4-Wire)

11,750 12,199 449 3.8%

Other 10 ft 
Heavy Duty 4x6 

(2-Wire)
11,000 8,565 (-2,435) (-22.1%)

Consistency in beam forming, manufacture, and 
fabrication can have a dramatic effect on strength, 
which can directly influence longevity and reliability



Fire Performance and 
Damage Mitigation



PUPI Fire Performance and Damage Mitigation

PUPI® crossarms improve the safety and reliability of your grid - before, 
during, and directly after a fire event.

1. Don’t Drop the 
Phase

• Extensive testing 
shows better 
strength and 
consistency than 
alternatives

• Reduce likelihood 
of causing a fire

2. Stop Fire 
Propagation

• Reduce arc 
tracking

• Reduce pole top 
fires

• Reduce possibility 
of fire spread at 
the crossarm

3. Retain Strength 
after a wildfire

• Performance is 
not diminished 
after exposure to 
very high 
temperatures

• Maintain power in 
critical situations



PUPI is stronger and more consistent than 
wood, and the failure mode is much less 
likely to drop an energized conductor. 

Poor design, forming, and QC of fiberglass crossarms 
can lead to variations in ultimate strength. Possible 
results are field failures and decreased factor of 
safety and service life.

Reduce likelihood of causing a fire

1. Don’t Drop              the 
Phase

2. Stop Fire 
Propagation

3. Retain Strength 
after a wildfire



1. Don’t Drop              the 
Phase

2. Stop Fire 
Propagation

3. Retain Strength 
after a wildfire

Arc track testing under ASTM D2303 shows PUPI 
outperforms wood (ignited) and other fiberglass 
competitors (time to track).

8 layers of filter paper

Test Specimen Reference Mark

25 mm

Bottom Electrode

Contaminant Feed

Top Electrode
Constant Voltage

ASTM D2303

Reduce arc tracking and pole top fires

Tracked before test 
voltage reached

Wood

Testing performed at Powertech Labs



1. Don’t Drop              the 
Phase

2. Stop Fire 
Propagation

3. Retain Strength 
after a wildfire

Arc track testing under ASTM D2303 shows PUPI 
outperforms wood (ignited) and other fiberglass 
competitors (time to track).

8 layers of filter paper

Test Specimen Reference Mark

25 mm

Bottom Electrode

Contaminant Feed

Top Electrode
Constant Voltage

ASTM D2303

Reduce arc tracking and pole top fires

Coated PUPI Uncoated Sample

Time to Track: 0:14Time to Track: 3:50

AGED Crossarm Coupon Samples

Testing performed at Powertech Labs



Fire resistant composition

1. Don’t Drop              the 
Phase

2. Stop Fire 
Propagation

3. Retain Strength 
after a wildfire

When subjected to 500,000 BTU torch:
- PUPI crossarm self extinguishes after 

torch flame removal
- Wood crossarm continues to exhibit an 

open flame 2 minutes after torch flame 
removal60 seconds of flame

PUPI

15 seconds after flame 
removal

PUPI

60 seconds of flame

Wood

15 seconds after flame 
removal

Wood

120 seconds after flame 
removal

Wood



Maintain power in critical situations

1. Don’t Drop              the 
Phase

2. Stop Fire 
Propagation

3. Retain Strength 
after a wildfire

Testing has been completed on 
PUPI crossarms, in conjunction 
with a leading wildfire expert, 
which shows the product 
retains its strength after being 
exposed to conditions typical 
of a wildfire.



Distribution Applications



Fiberglass Crossarm Market Development Progression

Deadends Tangents Transmission

Use Accelerated last 3-5 Years

Huge Service Life Advantage (��)

Installation Efficiencies offset FC

Grid Hardening Benefits Exist

Accelerating market: The accepted value of fiberglass composites 
in Distribution Applications directly correlate to significant 

advantages in Transmission Structures.

Began with beam reduction (2:1)

Obvious Strength Advantage

Drove Technology Investment

Install Advantages Observed

Engineering & Innovation Driven

FRP Benefits Translate Very Well

Applicable to Many Structures

Extremely High Repurchase Rates

Reliability benefits and 
engineered material attributes 

are magnified.



Distribution Products



Switch Arms



Apparatus specific arms



Pin Torque – Double Pin Application



Applications



Applications



Applications







Questions



DISCLAIMER
1. GEOTEK performed mechanical strength testing in connection with the tests underlying this publication, but the strength tests were inconclusive and are not referenced herein.

2. Other environmental factors aside from UV radiation that may affect crossarm degradation and coating reliability, such as pollution, freeze-thaw cycling, wind-blown particulates, salt fog, and/or bird feces, 
were not considered as part of the testing underlying this publication. As Q-Lab document LL-9031 states, while the accelerated UV testing will result in the "same amount of UV deposited over five years of 
Florida (subtropical) testing" ... "[t]his is not meant to imply that the degradation that occurs over one year of Q-TRAC natural sunlight concentrator testing will necessarily be the same as five years of Florida 
testing." Q-Lab document LL-9031 further states: "As with all accelerated testing, the amount of acceleration depends on many variables such as material composition, mode of degradation, temperature 
response and moisture.“

3. ASTM G90 states that the "relative durability of materials in natural or field exposure can be very different depending on the location of the exposure because of differences in UV radiation, time of wetness, 
temperature, pollutants, and other factors. Therefore, even if results from a specific accelerated test condition are found to be useful for comparing the relative durability of materials exposed in a particular 
exterior location, it cannot be assumed that they will be useful for determining relative durability for a different location." The accelerated testing underlying this publication was performed in Arizona.

4. Q-Lab document LU-8030 states that "Joules do not reflect variations in degradation caused by differences in exposure to moisture, temperature, or wavelength spectrum of the light source. Characterization 
and control of these other parameters is often more important than Joules of radiant dosage." While the accelerated testing described herein was not timed in Joules, one may note that Q-Lab document LU-
8030 states: "Exposures of equal Joules do not necessarily produce equivalent degradation.“

Copyright 2018 GEOTEK
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