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2. Alternative Flared Terminal Systems
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MATERIALS INFORMATION 

3. Alternative In-line Terminal Systems
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ET-31™ Guardrail 
End Treatment 

 
 

Product Description 
Assembly Manual 

 
 

 
2525 Stemmons Freeway 

Dallas, Texas 75207 
 
 

Important:  These instructions are to be used only in conjunction with the 
assembly, maintenance, and repair of the ET-31™ Guardrail End Treatment. 
These instructions are for standard assembly specified by the appropriate 
highway authority only. In the event the specified system assembly, 
maintenance, or repair would require a deviation from standard assembly 
parameters, contact the appropriate highway authority engineer. This system has 
been determined to meet the criteria for eligibility for reimbursement by the 
Federal Highway Administration for use on the national highway system under 
strict criteria utilized by that agency. A Trinity Highway Products, LLC 
representative is available for consultation if required. 

This Manual must be available to the worker overseeing and/or assembling the product 
at all times. For additional copies, contact Trinity Highway Products at (888) 323-6374 or 
download from the website listed below. 

The instructions contained in this Manual supersede all previous information and Manuals. All 
information, illustrations, and specifications in this Manual are based on the latest ET-31™ 
Guardrail End Treatment information available to Trinity Highway Products at the time of 
printing. We reserve the right to make changes at any time. Please contact Trinity Highway 
Products to confirm that you are referring to the most current instructions. 
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Customer Service Contacts 

Trinity Highway Products, LLC is committed to the highest level of customer service. Feedback 
regarding the ET-31™ Guardrail End Treatment, its assembly procedures, supporting 
documentation, and performance is always welcome. Additional information can be obtained 
from the contact information below. 

Trinity Highway Products:  

Telephone: 
(888) 323-6374 (U.S. Calls) 
(214) 589-8140 (International Calls) 

Fax: (214) 589-8423  

E-mail: product.info@trin.net

Internet:  Trinity Highway Products, LLC http://www.highwayguardrail.com 

Regional Telephone Contacts: 
Dallas, Texas  (800) 527-6050 

Centerville, Utah  (800) 772-7976 

Elizabethtown, Kentucky (800) 282-7668 

Girard, Ohio  (800) 321-2755 

Orangeburg, South Carolina (800) 835-9307 

International  +1 214-589-8140 

Important Introductory Notes 

Proper assembly of the ET-31™ Guardrail End Treatment is essential to achieve performance 
of the system under appropriate federal and state criteria. These instructions should be read in 
their entirety and understood before assembling the ET-31™ Guardrail End Treatment. These 
instructions are to be used only in conjunction with the assembly of the ET-31™ Guardrail End 
Treatment and are for standard assemblies only as specified by the applicable highway 
authority. In the event your system assembly requires or involves deviation from standard 
parameters or, during the assembly process a question arises, please contact the appropriate 
highway authority that specified this system at this particular location for guidance. Trinity 
Highway Products is available for consultation with that agency. These instructions are intended 
for an individual who is qualified to both read and accurately interpret them as written. They are 
intended for the individual who is experienced and skilled in the assembly of highway products 
which are specified and selected by the highway authority. 
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Important:  Read safety instructions thoroughly and follow the assembly 
directions and suggested safe practices before assembling, maintaining, or 
repairing the ET-31™ Guardrail End Treatment. Failure to follow this warning can 
result in serious injury or death to workers and/or bystanders. It further 
compromises the acceptance of this system by the FHWA. Please have these 
instructions available for use and reference by anyone involved in the assembly 
of the product. 

Warning:  Ensure that all of the ET-31™ Guardrail End Treatment Warnings, 
Cautions, and Important Statements within the ET-31™ Guardrail End Treatment 
Manual are completely followed. Failure to follow this warning could result in 
serious injury or death in the event of a collision. 

Recommended Safety Rules ET-31™ Guardrail End Treatment 

* Important Safety Instructions *

This Manual must be kept in a location where it is readily available to persons who are skilled 
and experienced in the assembly, maintenance, or repair of the ET-31™ Guardrail End 
Treatment system. Additional copies of this Manual are immediately available from Trinity 
Highway Products by calling (888) 323-6374 or by email at product.info@trin.net. This Manual 
may also be downloaded directly from the websites indicated below. Please contact Trinity 
Highway Products if you have any questions concerning the information in this Manual or about 
the ET-31™ Guardrail End Treatment. 

Always use appropriate safety precautions when operating power equipment and when moving 
heavy equipment or the ET-31™ Guardrail End Treatment components. Gloves, safety goggles, 
steel toe boots, and back protection should be used. 

Safety measures incorporating traffic control devices specified by the highway authority must be 
used to provide safety for personnel while at the assembly, maintenance, or repair site. 
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Safety Symbols 
This section describes the safety symbols that appear in this ET-31™ Guardrail End Treatment 
Manual. Read the Manual for complete safety, assembly, operating, maintenance, repair, and 
service information.  

 Symbol Meaning 

Safety Alert Symbol:  Indicates Danger, Warning, Important, or Caution. Failure 
to read and follow Danger, Warning, Safety, or Important Statement indicators 
could result in serious injury or death to workers and/or bystanders.  

Warnings and Cautions 
Read all instructions before assembling, maintaining, or repairing the ET-31™ Guardrail End 
Treatment. 

Warning:  Do not assemble, maintain, or repair the ET-31™ Guardrail End 
Treatment until you have read this Manual thoroughly and completely understand 
it. Ensure that all Warnings, Cautions, and Important Statements within the 
Manual are completely followed. Please call Trinity Highway Products at (888) 
323-6374 if you do not understand these instructions. Failure to follow this 
warning could result in serious injury or death. 

Warning:  Safety measures incorporating appropriate traffic control devices 
specified by the highway authority must be used to protect all personnel while at 
the assembly, maintenance, or repair site. Failure to follow this warning could 
result in serious injury or death. 

Warning:  Use only Trinity Highway Products parts that are specified herein for 
the ET-31™ Guardrail End Treatment for assembling, maintaining, or repairing 

the ET-31™ Guardrail End Treatment. Do not utilize or otherwise 
comingle parts from other systems even if those systems are other
Trinity Highway Products systems. Such configurations have not been tested, nor 
have they been accepted for use. Assembly, maintenance, or repairs using 
unspecified parts or accessories is strictly prohibited. Failure to follow this 
warning could result in serious injury or death in the event of a vehicle impact 
with an UNACCEPTED system. 

Warning:  Do NOT modify the ET-31™ Guardrail End Treatment in any way. 
Failure to follow this warning could result in serious injury or death. 

Warning:  Ensure that the ET-31™ Guardrail End Treatment and delineation 
used meet all federal, state, specifying agency, and local specifications. Failure 
to follow this warning could result in serious injury or death. 

Warning:  Ensure that your assembly meets all appropriate Manual on Uniform 
Traffic Control Devices (MUTCD) and local standards. Failure to follow this 
warning could result in serious injury or death. 
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Warning:  Be aware of hazards of using compressed air (small objects may 
become projectiles). Failure to follow this warning can result in serious injury or 
death to the workers and/or bystanders. 

Warning:  DO NOT perform assembly, maintenance, or repair, if the ET-31™ 
Guardrail End Treatment site, shoulder, or traveled area is covered or 
encroached by road debris. Failure to follow this warning could result in serious 
injury or death in the event of a collision. 

Warning:  Ensure that the entire work zone site is well lighted at all times. 
Failure to follow this warning could result in serious injury or death to the workers 
and/or bystanders. 

Warning:  Use caution when working near public roads. Be mindful of vehicles 
in motion nearby. Failure to follow this warning could result in serious injury or 
death to the workers and/or bystanders. 

Warning:  Safety measures, incorporating traffic control devices, must be used 
to protect all personnel, while at the assembly, maintenance, or repair site. 
Failure to follow this warning could result in serious injury or death to the workers 
and/or bystanders. Trinity Highway Products offers an economical and effective 
truck mounted attenuator, the MPS-350, for the protection of workers in work 
zones. For more information on the MPS-350, call (888) 323-6374 or visit the 
Trinity Highway Products website at www.highwayguardrail.com. 

Warning:  Ensure that all guardrail products and delineation meet all federal, 
state or specifying agency, and local specifications. Failure to follow this warning 
could result in serious injury or death in the event of a collision. 

Warning:  DO NOT place a Steel Yielding Treatment Post (SYTP™) at location 
No. 1. Failure to follow this warning could result in serious injury or death in the 
event of a collision. 

Warning:  DO NOT place a Wood 6’ 0” long Controlled Release Terminal (CRT) 
post at location No. 1. Failure to follow this warning could result in serious injury 
or death in the event of a collision. 

Warning:  DO NOT bolt the Rail Panel in any fashion to the Post at location 
No. 1 in any of the ET-31™ Guardrail End Treatments. Doing so may impede the 
extrusion of the rail through the Head.  

Note:  The Head is attached to the No. 1 Post with an upper and lower 3/8” 
diameter fastener that has been shown to shear during impact within NCHRP 
350 criteria. 
Failure to follow this warning could result in serious injury or death in the event of 
a collision 

Warning:  Ensure that there is proper site grading for tube and post placement, 
as dictated by the state or specifying agency, pursuant to FHWA acceptance. 
Failure to follow this warning could result in serious injury or death in the event of 
a collision. 
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Warning:  Ensure that the proper leaveout (the specified area of open space in 
the pavement) around the posts is reserved and filled with state or specifying 
agency approved backfill material that will not prevent movement for any posts. 
Surrounding posts with rigid pavement such as any thickness of concrete or 
asphalt will prevent post movement in the soil and is NOT allowed. Failure to 
follow this warning could result in serious injury or death in the event of a 
collision. 

Warning:  Ensure that all of the ET-31™ Guardrail End Treatment Warnings, 
Cautions, and Important Statements within the ET-31™ Guardrail End Treatment 
Manual are completely followed. Failure to follow this warning could result in 
serious injury or death in the event of a collision. 

Warning:  Always use safety precautions when performing assembly, 
maintenance or repair, mixing chemicals, and/or moving heavy equipment. Wear 
steel toe shoes, gloves, safety goggles, and back protection. Failure to follow this 
warning could result in serious injury or death to the workers and/or bystanders. 

Warning:  Ensure all Wood Blocks or Composite Blocks used with Steel Posts 
are routered to establish a fixed vertical orientation relative to the Posts. Failure 
to follow this warning could result in serious injury or death in the event of a 
collision. 

Warning:  Ensure that this assembly conforms with the guidance provided by 
the AASHTO Roadside Design Guide, including, but not limited to, those 
regarding placement on curbs or islands. Failure to follow this warning could 
result in serious injury or death in the event of a collision. 

Warning:  Any grout, backfill, or other materials (such as concrete, asphalt, or 
soil) must be low enough so as not to obstruct, constrain, or otherwise engage 
the Bearing Plate. Failure to eliminate the interaction of soil or materials with the 
Bearing Plate will hinder the performance of the ET-31™ Guardrail End 
Treatment and could result in serious injury or death in the event of a collision. 

Caution:  Ensure before assembling, maintaining, or repairing the ET-31™ 
Guardrail End Treatment that no parts are frayed, damaged, or broken. Failure to 
follow this warning could result in serious injury to the workers and/or bystanders. 

Warning:  Do not place anything under the rail to post bolt head that would 
prevent the bolt from pulling through the Rail Panel. Failure to follow this warning 
could result in serious injury or death in the event of a collision. 
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Know Your ET-31™Guardrail End Treatment  

ET-31™ Guardrail End Treatment 
NCHRP Report 350 Test Level 3 

System Length 34'-4 1/2” (10.48 m) 

For specific assembly, maintenance, or repair details refer to the state or specifying agency’s 
standard drawings and/or Trinity Highway Products standard layout drawings. 

 

Figure 1 (TL-3) 

[This drawing represents one version of the 34’-4 1/2” (10.48 m) system] 
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Alternative Post Combinations 

At Post locations 1 and 2, the alternates to HBA Post at location 1 and 6' Steel Yielding 
Treatment Post (SYTP) at location 2 are: 

Post Location 1 Post Location 2 

Option 1 HBA Post 
Short Foundation Tube with SYT Post 
Insert 

Option 2 
Long Foundation Tube with Wood Post 
insert 

6’ SYTP or short Foundation Tube with 
SYT Post Insert 

Option 3 
Long foundation Tube with Wood Post 
Inserts 

Long foundation Tube with Wood Post 
Inserts 

Option 4 
Short Foundation Tube with Soil Plate 
and Wood Post Inserts 

Short Foundation Tube with Soil Plate and 
Wood Inserts 

Option 5 
Long Foundation Tube with Wood Post 
Inserts or Short Foundation Tube with 
Soil Plate and Wood Post Inserts 

6’ SYTP or Short Foundation Tube with 
SYT Post Insert 

For post locations 3 through 6, alternates to 6’ SYT posts are: 

 All Short Tubes with Wood Post Inserts

 All 6’ Wood CRT Posts

 All Short Foundation Tubes with SYT Post Insert

 Any combination of above options, as accepted by the FHWA and dictated by the state
or specifying agency
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ET-31™ Guardrail End Treatment 
NCHRP Report 350 Test Level 3 

System Length 40’-7 1/2" (12.35 m) 

For specific assembly, maintenance, or repair details refer to the state or specifying agency’s 
standard drawings and/or Trinity Highway Products standard layout drawings. 

 
Figure 2 (TL-3) 

[This drawing represents one version of the 40’-7 1/2” (12.38 m) system] 



Created January 2013 
www.highwayguardrail.com 11 All rights in copyright reserved 

Alternative Post and Rail Panel Combinations 

At Post locations 1 and 2, the alternates to HBA Post at location 1 and 6' Steel Yielding 
Treatment Post (SYTP) at location 2 are: 

Post Location 1 Post Location 2 

Option 1 HBA Post 
Short Foundation Tube with SYT Post 
insert 

Option 2 
Long Foundation Tube with Wood Post 
insert 

6’ SYTP or short foundation Tube with 
SYT Post insert 

Option 3 
Long Foundation Tube with Wood Post 
Inserts 

Long foundation Tube with Wood Post 
Inserts 

Option 4 
Short Foundation Tube with soil plates 
and Wood Post Inserts 

Short Foundation Tube with soil plates 
and Wood Inserts 

Option 5 
Long foundation Tube with soil Post 
insert or Short Foundation Tube with soil 
plate and Wood Post Inserts 

6’ SYTP or Short Foundation Tube with 
SYT Post insert 

For Post locations 3 through 6, alternates to 6’ SYT Posts are: 

 All Short Tubes with Wood Post Inserts

 All 6’ Wood CRT Posts

 All Short Foundation Tubes with SYT Post insert

 Any combination of above options as accepted by the FHWA and dictated by the state or
specifying agency

For Post location 7: 

 Steel or Wood line Post dictated by the state or specifying agency
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ET-31™ Guardrail End Treatment 
NCHRP Report 350 Test Level 3 

System Length 46’-10 1/2" (14.29 m) 

For specific assembly, maintenance, or repair details refer to the state or specifying agency’s 
standard drawings and/or Trinity standard layout drawings. 

 

Figure 3 (TL-3) 

[This drawing represents one version of the 46’-10 1/2” (14.29 m) system] 
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Alternative Post and Rail Panel Combinations 

At Post locations 1 and 2, the alternates to HBA Post at location 1 and 6' Steel Yielding 
Treatment Post (SYTP) at location 2 are: 

Post Location 1 Post Location 2 

Option 1 HBA Post 
Short Foundation Tube with SYT Post 
insert 

Option 2 
Long Foundation Tube with Wood Post 
Insert 

6’ SYTP or Short Foundation Tube with 
SYT Post Insert 

Option 3 
Long Foundation Tube with Wood Post 
Inserts 

Long foundation Tube with Wood Post 
Inserts 

Option 4 
Short Foundation Tube with soil plates 
and Wood Post Inserts 

Short Foundation Tube with Soil Plates 
and Wood Post Inserts 

Option 5 
Long Foundation Tube with Wood Post 
Inserts or Short Foundation Tube with 
Soil Plates and Wood Post Inserts 

6’ SYTP or Short Foundation Tube with 
SYT Post Insert 

The alternate to two 12’ 6” (3.81 m) long rail elements is one 25’ 0” (7.62 m) long rail element. 

For Post locations 3 through 6, alternates to 6’ SYT Posts are: 

 All Short Tubes with Wood Post Inserts

 All 6’ Wood CRT Posts

 All Short Foundation Tubes with SYT Post insert

 Any combination of above options, as accepted by the FHWA and dictated by the state
or specifying agency

For Post location 7 and 8: 

 Steel or Wood line Post dictated by the state or specifying agency
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ET-31™ Guardrail End Treatment 
NCHRP Report 350 Test Level 3 

System Length 53’-1 1/2" (16.19 m) 

For specific assembly, maintenance, or repair details refer to the state or specifying agency’s 
standard drawings and/or Trinity standard layout drawings. 

 

Figure 4 (TL-3) 

[This drawing represents one version of the 53’-1 1/2” (16.19 m) system] 
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Alternative Post and Rail Panel Combinations 

At Post locations 1 and 2, the alternates to HBA Post at location 1 and 6' Steel Yielding 
Treatment Post (SYTP) at location 2 are: 

 Post Location 1 Post Location 2 

Option 1 HBA Post 
Short Foundation Tube with SYT Post 
insert 

Option 2 
Long Foundation Tube with Wood Post 
insert 

6’ SYTP or Short Foundation Tube with 
SYT Post Insert 

Option 3 
Long Foundation Tubes with Wood 
Post Inserts 

Long foundation Tubes with Wood Post 
Inserts 

Option 4 
Short Foundation Tubes with Soil 
Plates and Wood Post Inserts 

Short Foundation Tubes with Soil Plates 
and Wood Post Inserts 

Option 5 
Long Foundation Tube with Wood Post 
Inserts or Short Foundation Tube with 
Soil Plates and Wood Post Inserts 

6' SYTP or Short Foundation Tube with 
SYT Post Insert 

The alternate to two 12’ 6” (3.81 m) long Rail Panel elements is one 25’ 0” (7.62 m) long Rail 
Panel element. 

For Post locations 3 through 6, alternates to 6’ SYT Posts are: 

 All Short Tubes with Wood Post Inserts 

 All 6’ Wood CRT Posts 

 All Short Foundation Tubes with SYT Post Insert 

 Any combination of above options, as accepted by the FHWA and dictated by the state 
or specifying agency 

For Post location 7 through 9: 

 Steel or Wood line Post dictated by the state or specifying agency 
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ET-31™ Guardrail End Treatment 
NCHRP Report 350 Test Level 2 

System Length 21’-10 1/2" (6.68 m) 

For specific assembly, maintenance, or repair details refer to the state or specifying agency’s 
standard drawings and/or Trinity Highway Products standard layout drawings. 

 

Figure 5 (TL-2) 

[This drawing represents one version of the 21'-10 1/2” (6.68 m) system] 
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Alternative Post Combinations 

At Post locations 1 and 2, the alternates to HBA Post at location 1 and 6' Steel Yielding 
Treatment Post (SYTP) at location 2 are: 

 Post Location 1 Post Location 2 

Option 1 HBA Post 
Short Foundation tube with SYT Post 
Insert 

Option 2 
Long Foundation Tube with Wood Post 
Insert 

6' SYTP or Short Foundation Tube with 
SYT Post Insert 

Option 3 
Long Foundation Tubes with Wood 
Post Inserts 

Long Foundation Tubes with Wood Post 
Inserts 

Option 4 
Short Foundation Tubes with Soil 
Plates and Wood Post Inserts 

Short Foundation Tubes with Soil Plates 
and Wood Post Inserts 

Option 5 
Long Foundation Tube with Wood Post 
Inserts or Short Foundation Tube with 
Soil Plates and Wood Post Inserts 

6' SYTP or Short Foundation Tube with 
SYT Post Insert 

For Post locations 3 and 4, alternates to 6’ SYT Posts are: 

 All Short Foundation Tubes with Wood Post Inserts 

 All 6’ Wood CRT Posts 

 All Short Foundation Tubes with SYT Post Insert 

 Any combination of above options, as accepted by the FHWA and dictated by the state 
or specifying agency 
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ET-31™ Guardrail End Treatment 
NCHRP Report 350 Test Level 2 

System Length 28’-1 1/2" (8.57 m) 

For specific assembly, maintenance, or repair details refer to the state or specifying agency’s 
standard drawings and/or Trinity Highway Products standard layout drawings. 

 

Figure 6 (TL-2) 

[This drawing represents one version of the 28'-1 1/2” (8.57 m) system] 
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Alternative Post Combinations 

At Post locations 1 and 2, the alternates to HBA Post at location 1 and 6' Steel Yielding 
Treatment Post (SYTP) at location 2 are: 

 Post Location 1 Post Location 2 

Option 1 HBA Post 
Short Foundation Tube with SYT Post 
Insert 

Option 2 
Long Foundation Tube with Wood Post 
Insert 

6' SYTP or short Foundation Tube with 
SYT Post Insert 

Option 3 
Long Foundation Tubes with Wood Post 
Inserts 

Long Foundation Tubes with Wood Post 
Inserts 

Option 4 
Short Foundation Tubes with soil plates 
and Wood Post Inserts 

Short Foundation Tubes with Soil Plates 
and Wood Post Inserts 

Option 5 
Long Foundation Tube with Wood Post 
Inserts or Short Foundation Tube with 
Soil Plates and Wood Post Inserts 

6' SYTP or short Foundation Tube with 
SYT Post Insert 

For Post locations 3 and 4, alternates to 6’ SYT Posts are: 

 All Short Foundation Tubes with Wood Post Inserts 

 All 6’ Wood CRT Posts 

 All Short Foundation Tubes with SYT Post Insert 

 Any combination of above options, as accepted by the FHWA and dictated by the state 
or specifying agency 

For Post locations 5: 

 Steel or Wood line Post dictated by the state or specifying agency 
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Bill of Materials English (Metric) 

Warning:  Use only Trinity Highway Products parts that are specified herein for 
the ET-31™ Guardrail End Treatment for assembling, maintaining, or repairing 
the ET-31™ Guardrail End Treatment. Do not utilize or otherwise comingle parts 
from other systems even if those systems are other Trinity Highway Products 
systems. Such configurations have not been tested, nor have they been 
accepted for use. Assembly, maintenance, or repairs using unspecified parts or 
accessories is strictly prohibited. Failure to follow this warning could result in 
serious injury or death in the event of a vehicle impact with an UNACCEPTED 
system. 

 
ET-31™ Guardrail End Treatment 

(For specific materials and quantities, see state or specifying agency’s options and Trinity 
standard layout drawings) 

 
PN  Description 

11G  12/12.5'/3’-1.5"/S (2.67/3.81/0.952/S) (Guardrail) 

32G  12/12.5"/6' 3"/S (2.67/3.81/1.905/S) ANC (Guardrail) 

60G  12/25'/6' 3"/S (2.67/7.62/1.905/S) (Guardrail) 

704A  Cable Anchor Bracket (unique to ET systems), with welded ears 

705G  Pipe Sleeve - 2" STD Pipe x 51/2" (50 STD Pipe x 150 Pipe) 

740G  6" x 8" x 4' 6" x 3/16 (152 x 203 x 1375 x 4.8) Tube Sleeve 

749G  
6" x 8" x 6' 0" x 3/16 (152 x 203 x 1830 x 4.8) Tube Sleeve 
(Alternate to using 740G and 766G) 

758G 6” x 8” x 3’10”x 3/16” (252 x 203 x 1168 x 4.8) Tube Sleeve 

766G 18" x 24" x 1/4" (460 x 610 x 16) Soil Plate 

782G  8" x 8" x 5/8” (200 x 200 x 16) Bearing Plate (For  Wood Post) 

995A  ET-PLUS™ Extruder (Head) 

3000G  Cable (Assembly) 3/4" x 6' 6" (19 x 1981) 

3300G  5/8" (16) Round Washer 

3340G  5/8" (16) HGR Nut 

3391G 5/8" DIA. x 1 3/4" (16 DIA. x 45) Hex Head Bolt (High Strength) 

3360G  5/8" DIA. X 1 1/4" (16 DIA. x 35) Splice Bolt (HGR) 

3478G  5/8" DIA. x 7 1/2" (16 DIA. x 190) Hex Head Bolt 

3497G  5/8" DIA. x 9 1/2" (16 DIA. x 240) Hex Head Bolt 

3500G  5/8" DIA. x 10" (16 DIA. x 255) HGR Post Bolt 

3580G  5/8" DIA. x 18" (16 DIA. x 460) HGR Post Bolt 

3620G 5/8" DIA. x 22" (16 DIA. x 560) HGR Post Bolt 

3700G 3/4" (19) Washer (F844) 

3701G  3/4" (19) Washer (F436) 

3704G  3/4” (19) Hex Nut 

3717G  3/4“ x 2 1/2" (19 x 75) Hex Head Bolt (High Strength) 

3718G  3/4" x 3” (19 x 75) Hex Head Bolt (High Strength) 

3900G  1" (25) Round Washer 

3910G  1" (25) Hex Nut 

4071B  Wood Post 6" x 8" x 6' 0" (150 x 200 x 1830) CRT 
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4075B Wood Block 6" x 8" x 14" (150 x 200 x 355) DR 

4076B Wood Block 6” x 8” x 14” (150 x 200 x 355) DR Routed 

4140B Wood Post 5 1/2” x 7 1/2” x 4’-0 1/4" (140 x 190 x 1225) 

4161B HDPE spacer (SYTP™) 

4228B 3/8” x 4" (10 x 100) Lag Screw 

4254G  3/8” (10) Round Washer 

4255G  3/8” (10) Fender Washer 1 1/2” OD (38) 

4258G  3/8” (10) Lock Washer 

4261G  3/8” DIA. X 1 1/2" (10 x 38) Hex Head Bolt (Grade 5) 

4389G  7/16” (11) Round Washer 

4390G  7/16” DIA. x 1 1/2” (11 x 38) GR. 5 Hex Head Bolt 

4393G  7/16” (11) Lock Washer 

4396G 7/16” (11) Hex Nut 

4660B Wood Block 6” x 12 3/8” x 14” (150 x 315 x 350) Routed 

4699G 3/4” (19) Lock Washer 

5148G  3/4” DIA. X 9 1/2” (19 DIA. x 240) Hex Head Bolt (High Strength) 

5978B Polymer Block 4 x 12 x 14 (100 x 305 x 350) 

6120G Wood Block 6” x 12” x 14” (150 x 305 x 350) 

6321G  3/8” x 2’ (10 x 50) Hex Head Bolt (Grade 5) 

6405G  3/8” (10) Hex Nut 

6907B Polymer Block 4” x 7 1/2” x 14” (100 x 187 x 350) [King Block] 

10967G 12/9'4.5/3'1.5/S (2.67/2.85/0.952/S) (Guardrail) 

14328G 3’ 9 7/8” Steel Yielding Treatment Post (SYTPTM) 

15000G   6’ Steel Yielding Treatment Post™ (SYTP™) 

19258A 8" x 8" x 5/8” (200 x 200 x 16) Bearing Plate With Two Ears/Tabs (For HBA Post) 

19948G 1 ¾” x 10 GA x 1 ¾” (44 x 3 x 44) Plate Washer 

20442G 12/15'7.5/3'1.5:2@6'3/S (2.67/4.76/.952:2@1.905/S) (Guardrail) 

49398A ET HBA™ Post #1 Top 

33873A ET HBA™ Post #1 Bottom 

9852A Strut (and Yoke Assembly) 

32922G 6' 6" (1980) Angle Strut HBA™ / SYTP™ / Wood 

33875G 6' 6" (1980) Angle Strut ET HBA™ (6’-3 C/C Slots) 

33795G 6’ 6” (1980) Angle Strut HBA™ / SYTP™ 

33730G 6’ 7 1/2” (2020) Angle Strut SYTP™ / Wood 

33847G 6’ 9 1/8” (2060) Angle Strut SYTP™ / CRP 

Delineation Options 

PN  Description 

6206B Right Side 13” x 27 1/2” (325 x 700) Reflective Sheeting Amber 

6207B Left Side 13” x 27 1/2” (325 x 700) Reflective Sheeting Amber 

6668B Either Side 12” x 12” (305 x 305) Reflective Sheeting (Typically 2 required) Amber 

3534B Either Side 12” x 12” (305 x 305) Reflective Sheeting (Typically 2 required) Silver 
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Assembling the ET-31™ Guardrail End Treatment 

Materials 

As packaged, the NCHRP Report 350 ET-31™ Guardrail End Treatment includes all materials 
needed for a complete assembly. The pay limit will include a 34’ 4.5” (10.48 m) system, 40’ 7.5” 
(12.38 m) system, 46’ 10.5” (14.29 m) system, or 53’ 1.5” (16.19 m) system for TL-3 or 21’ 10.5” 
(6.68 m) or 28’ 1.5” (8.57 m) system for TL-2, unless otherwise specified in the contract plans.  

Note:  Concrete footings or foundations are not required. 

Recommended Tools 

 9/16” (14 mm) Socket or wrench 

 15/16” (24 mm) Socket or wrench 

 1 1/4” (32 mm) Socket or wrench 

 1 1/2” (38 mm) Socket or wrench 

 Augers 

 Post pounders (commonly used in driving Posts) 

 Locking pliers 

 Tape measure 

Recommend Tools for Repair 

 Acetylene torch to cut off extruded rail 

 Heavy-duty chain to remove the ET-PLUS™ Extruder (Head) 

 Locking pliers or Channel Lock pliers 

 Sledge hammer 

 Post removal tool and other normal guardrail tools 

 Eye bolts connected to heavy duty chain (to remove the Posts from Tubes) 

 Vehicle to pull the Extruder (Head) from the damaged rail 

Note:  The above list(s) of tools is a general recommendation. Depending on specific site 
conditions and the complexity of the assembly specified by the appropriate highway 
authority, additional or fewer tools may be required. Decisions as to what tools are 
needed to perform the job are entirely within the discretion of the specifying highway 
authority, and the authority’s selected contractor performing the assembly of the system 
at the authority’s specified site. It is the province of the engineer working under the 
authority of the local highway authority that owns and has specified this product as to 
whether or not they wish to use the Extruder (Head) again after impact. Trinity makes no 
recommendation in this regard. 
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Site Preparation 

When the Guardrail is placed in-line with edge of the shoulder (without any offset), a 25:1 or 
flatter straight flare over the length of the systems can be used to position the ET-PLUS™ 
Extruder (Head) further away from the edge of the shoulder. Site grading may be necessary for 
assemblies beyond the edge of the shoulder for the proper placement of the steel tubes and the 
CRT Posts. Use the state or specifying agency’s standard specifications and drawings for the 
site grading. Trinity does not direct grading. Complete all grading before the start of the 
assembly of the ET-31™ Guardrail End Treatment. See Assembly of the ET-31™ Guardrail End 
Treatment on a Curve section for the layout of the ET-31™ Guardrail End Treatment on a curve 
on Page 24. 

If the system is deployed on a curve, see Assembly of the ET-31™ Guardrail End Treatment on 
a Curve section on Page 24. When placing the ET-31™ Guardrail End Treatment outside or 
inside the curve, the ET-31™ Guardrail End Treatment must be straight over the length of the 
system. If there are special field conditions encountered when assembling the ET-31™ 
Guardrail End Treatment, contact the state or specifying agency’s engineer. Trinity Highway 
Products LLC, at (888) 323-6374, is available for consultation with that agency. 
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Post Placed in Rigid Material 
Provide the proper leaveout (the specified area of open space in the pavement) around a Post 
when assembling the Post in any thickness of concrete or asphalt. The top surfaces of any grout 
or other backfill placed in the rigid material leaveout MUST be low enough so that it does not 
restrict smooth release of the Anchor Cable Bearing Plate at Post 1 or otherwise obstruct or 
constrain the 3/8” shear bolts or the 3/4” hinge bolts of the HBA Post. The assembly shall not 
impede in any fashion the hinging-action or release mechanism of the No. 1 HBA post by 
burying it in rigid material (asphalt, concrete, rigid soil, etc.) 

For leaveout information, please consult the applicable state or specifying agency. Additional 
source of leaveout information or details can be found in the U.S. Department of Transportation, 
Federal Highway Administration, Memorandum B 64-B, dated 3/10/04. Trinity can provide this 
FHWA memo upon request. 

Assembling the ET-31™ Guardrail End Treatment on a Curve 
When the ET-31™ Guardrail End Treatment is placed on a curve, use the following layouts. All 
offsets are measured to the face of the rail. Under no circumstances shall the guardrail within 
the ET-31™ Guardrail End Treatment pay limit be curved. 

 Outside the curve: With the line guardrail placed parallel to the curve, the Treatment end
is offset from the curve a distance equal to the line guardrail offset plus the value in
Table 1. Consult state or specifying agency drawings for details.

 Inside the curve (radius greater than 1000 feet): With the line guardrail placed parallel to
the curve, the Treatment end is offset from the curve a distance equal to the line
guardrail offset plus the value in Table 1. Consult state or specifying agency drawings for
details.

 Inside the curve (radius 1000 feet or less): With the line guardrail placed parallel to the
curve, the Treatment end is offset from the curve a distance equal to the line guardrail
offset plus one foot maximum in Table 1. Consult state or specifying agency drawings for
details.

Table 1 

ET-31™ Length  Outside the 
Curve Max Offset 

Inside the Curve 
With a Radius 
Greater Than 
1000 Feet Max 
Offset 

Inside the Curve 
With a Radius 
1000 Feet or 
Less Max Offset 

53’ 1.5” 24 Inches 24 Inches 12 Inches 
46’ 10.5” 18 Inches 18 Inches 12 Inches 

40’ 7.5” 
34’ 4.5” 

28’-1 1/2” 
21’-10 1/2” 

18 Inches 
12 Inches 
12 Inches 
12 Inches 

18 Inches 
12 Inches 
12 Inches 
12 Inches 

12 Inches 
12 Inches 
12 Inches 

9 Inches 
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Assembling the Posts 

Complete the following steps when assembling HBA™ Posts, Steel Yielding Treatment Posts™ 
(SYTP™), foundation tube with wood Posts and wood CRT Posts. For non-breakaway posts, 
follow the agency’s assembly instructions. For placing posts in rigid pavement, also see the 
Post Assembled in Rigid Material section.  

Assembling HBA™ Post  
Assembling HBA™ Bottom Post – Post Location 1 

Complete the following steps to assemble the HBA™ Bottom Post: 

Step Actions 

1. Arrange the HBA™ bottom (PN-33873A) posts so that the large hole (13/16” [21 
mm]) is placed downstream (away from the impact end of the system). 

2. Select Option A or Option B for this assembly. 

Option A Drive the HBA™ Bottom Post with an approved driving head to a depth of 
approximately 72” (1830 mm). 

Option B 1. Drill a 12” (300 mm) maximum diameter pilot hole approximately 72” (1830 mm)
deep.

2. Insert the bottom HBA™ Post in the hole.
3. Backfill the holes with compactable materials in 6" (150 mm) lifts and compact

with pneumatic equipment to optimum compaction.
Note:  In either option, the optimum depth will have the 13/16” (21 mm) hole in the 
post plates (ears/tabs) even with the finished grade. 
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Assembling HBA™ Top Post 
Complete the following steps to assemble the HBA™ Top Post, after the Bottom Post has been 
assembled: 

Step Actions 

1. Place the Top Post (PN-49398A) at Post 1, by aligning the holes of the post plates 
(ears) on the top and bottom posts.  
Note:  The Top Post’s post plates (ears) can be attached on either side of the 
Bottom Post’s post plates (ears). 

2. Insert a 3/8” (10 mm) diameter x 2” (50 mm) hex head high strength bolt (PN-
6321G) through the 7/16” (11 mm) holes of the post plates (ears) on the Top and 
Bottom Posts. 

3. Place a 3/8” (10 mm) washer (PN-4252G) and a 3/8” (10 mm) lock washer (PN-
4258G) under a 3/8” (10 mm) hex nut (PN-6405G) on the inserted bolts to secure. 
Note:  The bolts can be assembled so the nuts are on the inside or outside of the 
post plates (ears). 

4. Tighten the nuts to a snug position. The designer does not recommend a torque 
requirement for the HBA field assembly.  

5. Insert a 3/4” (19 mm) diameter x 2 1/2” (63 mm) hex head high strength bolt (PN-
5148G) in the 13/16” (21 mm) hole of the HBA™ Post 1 post plates on the side 
opposite the strut. Do not assemble the 3/4” (19 mm) bolt on the strut side of Post 
1, until the strut is ready to be assembled. 
Note:  The bolts can be assembled so the nuts are on the inside or outside of the 
post plates (ears). 

6. Place a 3/4” (19 mm) washer (PN-3701G) and a 3/4” (19 mm) lock washer (PN-
4699G) under a 3/4” (19 mm) hex nut on the inserted bolt to secure. 

7. Tighten the nuts to a snug position. The designer does not recommend a torque 
requirement for the HBA field assembly. 

 

Assembling the Steel Yielding Treatment Post™ (SYTP™) 
The SYTP™ can be driven or assembled in a tube. For SYTP™ assembly in a tube, see the 
Assembling the SYTP™ in Tubes section. The SYTP™ can be assembled at all locations 
EXCEPT at location 1. Complete the following step to assemble the SYTP™: 
 

 

Warning:  Do NOT assemble SYTP™ at location 1. Failure to follow this 
warning could result in serious injury or death in the event of a collision. 

Placing the 6’ (1.83 m) SYTP™ 

Step Actions 

1. 
Drive all the 6’ 0” SYTP™ (PN-15000G) to the optimum depth where the centers of 
the four yielding holes through the flange are at the ground line. 

 

Warning:  DO NOT assemble SYTP™ at location 1. Failure to follow this 
warning could result in serious injury or death in the event of a collision. 

 

Warning:  Ensure that the proper leaveout (the specified area of open space in 
the pavement) around the posts is reserved and filled with state or specifying 
agency approved backfill material that will not prevent movement, for any posts 
assembled in rigid pavement such as any thickness of concrete or asphalt. Failure 
to follow this warning could result in serious injury or death in the event of a 
collision. 
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Assembling Foundation Tubes  

Complete the following steps to assemble foundation tubes. 

6’ 0” Foundation Tube (Post locations 1 and/or 2) 
 

Step Actions 

1. Assemble a 5/8” x 7 ½” (16 mm x 190 mm) hex head bolt (PN-3478G) and 5/8” (16 
mm) HGR nut (PN-3340G) in the Foundation Tube (PN-749G) as a post stop. Use 
2 bolts when the SYTP is assembled. Use 1 bolt when a Wood Post is assembled.  
Note:  Do not over tighten the nuts and deform the tubes as this will complicate 
post replacement. 

2. The foundation tube can be assembled by driving or with a pilot hole.  See For 
Driven Foundation Tube Assembling or For Pilot Hole Foundation Tube Assembly 
sections for assembly instructions. 

3. Assemble the foundation tubes at locations 1 and 2. Use the strut as a guide for 
the spacing of the tubes.  
Note:  Do not drive Tubes with the Wood Post inserted; this will complicate post 
replacement. 

 

Warning:  Ensure that the proper leaveout (the specified area of open space in 
the pavement) around the posts is reserved and filled with state or specifying 
agency approved backfill material that will not prevent movement, for any posts 
assembled in rigid pavement such as any thickness of concrete or asphalt. Failure 
to follow this warning could result in serious injury or death in the event of a 
collision. 

 

4’ 6” Foundation Tube with Soil Plate (Post locations 1 and/or 2) 
 

Step Actions 

1. Bolt the Soil Plate (PN-766G) to the Foundation Tube (PN-740G) with two 5/8" x 7 
1/2" (16 mm x 190 mm) hex head bolts (PN-3478G) and 5/8" (16 mm) HGR nuts 
(PN-3340G) (no washers). 
Note:  Do not over tighten the nuts and deform the tubes; this will complicate post 
replacement. 

2. The foundation tube can be placed by driving or with a pilot hole. See For Driven 
Foundation Tube Assembly or For Pilot Hole Foundation Tube Assembly sections 
for assembly instructions. 

3. Assemble the foundation tubes at locations 1 and 2. Use the strut as a guide for 
the spacing of the tubes. If the Soil Plate is utilized, position it on the downstream 
side of the post (away from the Impact Head).  
Note:  Do not drive Tubes with the Wood Post inserted; this will complicate post 
replacement. 

 

Warning: Ensure that the proper leaveout (the specified area of open space in 
the pavement) around the posts is reserved and filled with state or specifying 
agency approved backfill material that will not prevent movement, for any posts 
assembled in rigid pavement such as any thickness of concrete or asphalt. Failure 
to follow this warning could result in serious injury or death in the event of a 
collision. 
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4’ 6” Foundation Tube (Post locations 2 - 6, per state specifications): 
 

Step Actions 

1. Assemble a 5/8” x 7 ½” (16 mm x 190 mm) hex head bolt (PN-3478G) and 5/8” (16 
mm) HGR nut (PN-3340G) in the Foundation Tube (PN-749G) as a post stop. Use 
2 bolts where the SYTP is placed. Use 1 bolt when a wood post is attached. 
Note:  Do not over tighten the nuts and deform the tubes as this will complicate 
post replacement. 

2. The foundation tube can be assembled by driving or with a pilot hole. See For 
Driven Foundation Tube Assembly or For Pilot Hole Foundation Tube Assembly 
sections for Assembly instructions. 

3. Assemble the foundation tubes. Use the strut as a guide for the spacing of the tube 
at location 2.  
Note:  Do not drive tubes with the wood post inserted; this will complicate post 
replacement. 

 

Warning: Ensure that the proper leaveout (the specified area of open space in 
the pavement) around the posts is reserved and filled with state or specifying 
agency approved backfill material that will not prevent movement, for any posts 
placed in rigid pavement such as any thickness of concrete or asphalt. Failure to 
follow this warning could result in serious injury or death in the event of a collision. 

 

3’ 10” Foundation Tube (Post locations 2 - 6, per state specifications): 
 

Step Actions 

1. Assemble a 5/8” x 7 ½” (16 mm x 190 mm) hex head bolt (PN-3478G) and 5/8” (16 
mm) HGR nut (PN-3340G) in the Foundation Tube (PN-758G) as a post stop. Use 
2 bolts where the SYTP is deployed. Use 1 bolt when a wood post is deployed. 
Note:  Do not over tighten the nuts and deform the tubes as this will complicate 
post replacement. 

2. The foundation tube can be assembled by driving or with a pilot hole. See For 
Driven Foundation Tube Assembly or For Pilot Hole Foundation Tube Assembly 
sections for Assembly instructions. 

3. Assemble the foundation tubes. Use the strut as a guide for the spacing of the tube 
at location 2.  
Note:  Do not drive Tubes with the Wood Post inserted; this will complicate post 
replacement. 

 

Warning: Ensure that the proper leaveout (the specified area of open space in 
the pavement) around the Posts is reserved and filled with state or specifying 
agency approved backfill material that will not prevent movement, for any posts 
placed in rigid pavement such as any thickness of concrete or asphalt. Failure to 
follow this warning could result in serious injury or death in the event of a collision. 
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Assembly Options for Foundation Tubes  

Complete the following steps to place foundation tubes. 

For Driven Foundation Tube Assembly 
 

Step Actions 

1. Drive the foundation tubes (with an appropriate driving head) to the optimum depth, 
where the top of the tube is 2 5/8” (67 mm) above the finished grade.  
Note:  Take extra care to prevent settlement or lateral displacement of the tubes, 
to ensure the posts attach to the guardrail, correctly. 

2. Ensure that the finished guardrail height will be approximately 31" (787 mm) above 
the finished grade, or as the state or specifying agency plans indicate. 

3. Ensure that the tubes do not project more than 4" (100 mm) above the finished 
grade. 

 

Warning:  Ensure that the proper leaveout (the specified area of open space in 
the pavement) around the posts is reserved and filled with state or specifying 
agency approved backfill material that will not prevent movement, for any posts 
placed in rigid pavement such as any thickness of concrete or asphalt. Failure to 
follow this warning could result in serious injury or death in the event of a collision. 

 
For Pilot Hole Foundation Tube Assembly 
 

Step Actions 

1. Drill a 12” (300 mm) maximum diameter pilot hole approximately 49” (1245 mm) 
deep for the 3’ 10” (1168 mm) long foundation tube, 57” (1450 mm) deep for the 4’ 
6” (1370 mm) long foundation tube or 75” (1905 mm) for the 6’ 0” (1830 mm) long 
foundation tube. If the foundation tube has a soil plate, use Option A or B with this 
step. 

Option A Cut slots for the soil plates out by hand or by using a rock bar and then follow all of 
the steps of Option A for 4’ 6” tube with soil plate, above. 

Option B Drill three adjacent 12” (300 mm) maximum diameter holes or one 24” (610 mm) 
maximum diameter hole to accommodate the soil plate / tube assembly and then 
follow all of the steps of Option A for 4’ 6” tube with soil plate, above. 
Note:  Take extra care to prevent settlement or lateral displacement of the tubes, 
to ensure the posts attach to the guardrail correctly. 

 

Warning:  Ensure that the proper leaveout (specified area of open space in the 
pavement) around the posts is reserved and filled with state or specifying agency 
approved backfill material that will not prevent movement, for any posts placed in 
rigid pavement such as any thickness of concrete or asphalt. Failure to follow this 
warning could result in serious injury or death in the event of a collision. 

2. Backfill the hole with compactable materials in 6" (150 mm) lifts and compact with 
pneumatic equipment to optimum compaction. 

3. Ensure that the finished guardrail height will be approximately 31" (787 mm) above 
the finished grade, or as the state or specifying agency plans indicate. 

4. Ensure that the tubes do not project more than 4" (100 mm) above the finished 
grade. 
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Assembling the SYTP™ in Tubes (Post Locations 2 through 6) 
 

Step Actions 

1. Attach the 3’ 9 7/8” (1.16 m) SYTP™ (PN-14328G) in tubes. 

 

Warning:  DO NOT assemble SYTP™ at location 1. Failure to follow this 
warning could result in serious injury or death in the event of a collision. 

 

Warning:  Ensure that the proper leave out (the specified area of open space in 
the pavement) around the posts is reserved and filled with state or specifying 
agency approved backfill material that will not prevent movement, for any posts 
assembled in rigid pavement such as any thickness of concrete or asphalt. Failure 
to follow this warning could result in serious injury or death in the event of a 
collision. 

2. Follow the instructions in the Assembling the Strut section, Step 5. 

3. Except at Post 1, assemble the SYTP™ in a tube at locations required for the 
system with the four yielding holes (through the flange) at the top of the tube. 

4. From the embankment side of the tube, insert a 5/8” x 9 1/2” (16 mm x 240 mm) 
hex head bolt (PN-3497G) through the tube, the spacer (PN-4161), and the 
SYTP™ 

5. Place a 5/8” (16 mm) HGR nut (PN-3340G) on the inserted bolt, to secure the 
SYTP™ to the tube. 
Note:  Do not over tighten the nut and deform the tubes; this will complicate post 
replacement. 

 

Assembling Wood Posts in Tubes 

Complete the following steps to assemble wood posts in tubes: 

Step Actions 

1. Insert Pipe Sleeve (PN-705G) in post (PN-4140B) and assemble the wood post in 
the steel tube at location 1. 

2. Assemble Wood Post(s) (PN-4140B) in tubes at locations required for the system, 
as dictated by the state or specifying agency. 

3. Insert a 5/8” x 9 1/2” (16 mm x 240 mm) hex head bolt (PN-3497G) through the 
Foundation Tube and the Wood Post at all locations EXCEPT locations 1 and 2.  
Note:  The bolt must be assembled from the embankment side, to aid in possible 
post replacement. 

4. Place a 5/8” (16 mm) HGR nut (PN-3340G) on the end of the inserted bolt. 

5. Tighten the nuts to a snug position.  
Note:  Do not over tighten the bolts and deform the tubes; this will complicate post 
replacement. 

 

Warning:  Ensure that the proper leaveout (the specified area of open space in 
the pavement) around the posts is reserved and filled with state or specifying 
agency approved backfill material that will not prevent movement, for any posts 
assembled in rigid pavement such as any thickness of concrete or asphalt. Failure 
to follow this warning could result in serious injury or death in the event of a 
collision. 
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Assembling Wood CRT Posts 

Complete the following steps to assemble the wood CRT posts: 

Step Actions 

1. Assemble the Wood Posts (PN-4071B) at locations required for the system, 
spaced at 6' 3" (1270 mm) apart. Select Option A or Option B to place the CRT 
posts. 

Option A Drive posts into the ground. 

Option B 1. Drill 12” (300 mm) maximum diameter pilot holes approximately 44" (1120 mm) 
deep. 

2. Insert the 6' 0" (1830 mm) Wood Posts into these holes. 
3. Backfill the holes with compactable materials in 6" (150 mm) lifts and compact 

with pneumatic equipment to optimum compaction. 

 Note:  In either option within Step 1, the bottom of the upper 3 1/2" (90 mm) hole 
in the post is approximately at the finished grade. 

 

Warning:  DO NOT assemble 6’ 0” CRT post at location 1 and 2. Failure to 
follow this warning could result in serious injury or death in the event of a collision. 

 

Warning:  Ensure that the proper leaveout (the specified area of open space in 
the pavement) around the posts is reserved and filled with state or specifying 
agency approved backfill material that will not prevent movement, for any posts 
assembled in rigid pavement such as any thickness of concrete or asphalt. Failure 
to follow this warning could result in serious injury or death in the event of a 
collision. 

 

Assembling Foundation Tubes, HBA™ Posts, or SYTP™ when Encountering 
Rock 

Complete the following steps to assemble foundation tubes, HBA™ posts or SYTP™ when 
encountering rock: 

Step Actions 

1 Select Option A or Option B below when encountering rock, unless there is a more 
restrictive state or specifying agency specification. 

Option A If rock is encountered and 20 inches (510 mm) or less of the full length post or 
foundation tube remains to be embedded:  

 1. Drill a 12" to 16" (300 mm to 400 mm) diameter hole into the rock. 

 2. Drill holes 2" (50 mm) deeper than the required embedment depth. 

 3. Place granular material or small pieces of the drilled rock in the bottom 2" (50 
mm) of the hole for drainage. 

 4. Assemble the tube or post into the hole. Backfill the hole with compactable 
materials in 6" (150 mm) lifts and compact with pneumatic equipment to 
optimum compaction. 

Note:  If compactable, the material removed from the hole may be used for 
backfill. 
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Option B If rock is encountered and more than 20 inches (510) of the full length post or 
foundation tube remains to be embedded: 
1. Drill a 12" to 16" (300 mm to 400 mm) diameter hole 22" (560 mm) deep into the 

rock. 
2. Cut off the embedded portion of the tube or post so the Guardrail will be at the 

proper mounting height. Cutting off the bottom of the embedded portion of full 
length post or foundation tube is permitted only when a minimum of 20” (510 
mm) embedment into rock can be achieved. 

3. Place granular material or small pieces of the drilled rock in the bottom 2" (50 
mm) of the hole for drainage. 

4. Assemble the tube or post in the hole. Backfill the hole with compactable 
materials in 6" (150 mm) lifts and compact with pneumatic equipment to 
optimum compaction. 

Note:  If compactable, the material removed from the hole may be used for 
backfill. 

 

Warning:  Ensure that the proper leaveout (the specified area of open space in 
the pavement) around the posts is reserved and filled with state or specifying 
agency approved backfill material that will not prevent movement, for any posts 
assembled in rigid pavement such as any thickness of concrete or asphalt. Failure 
to follow this warning could result in serious injury or death in the event of a 
collision. 

 

Assembling the Strut 

Complete the following steps when assembling the strut: 

Note:  For all strut assemblies, the assembler must provide a shallow valley or trough for 
assembly of the strut, since a portion of the angle strut will be below grade. 

Assembling the Strut with HBA™ Post at Post 1 and SYTP™ at Post 2 
Complete the following steps to assemble the strut.  

At Post 1 

Step Actions 

1. Place the angle strut on the outside flanges of the HBA™ post. 
Note:  The strut can be placed with one of the legs flat on the ground or with the 
leg edge on the ground. The strut may be attached either on the traffic side or the 
field side of the posts. 

2. Assemble a 3/4” (19 mm) diameter x 2 1/2” (63 mm) hex head high strength bolt 
(PN-3717G) in the 13/16” (21 mm) hole of the HBA™ Post 1 post plates. Place the 
bolt through the top and bottom post’s post plates and through the strut. 

3. Place a 3/4” (19 mm) washer (PN-3700G) and a 3/4” (19 mm) lock washer under a 
3/4” (19 mm) hex nut on the end of the bolt to secure. 

4. Tighten the nuts to a snug position. (The designer does not recommend a torque 
requirement.) 
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For Angle Strut with 6’ SYTP™ at Post 2 

Step Actions 

1. Place the Angle Strut (PN-33795G) on the embankment side of the SYTP™. (The 
strut can be placed with one of the legs flat on the ground or with the leg edge on 
the ground.) 

2. Place a 7/16” (11 mm) round washer (PN-4389G) on the two 7/16” (11 mm) 
diameter x 1 1/2” (38 mm) hex head high strength bolts (PN-4390G). 

3. Insert the two bolts through the two slotted holes of the strut and the yielding 
diameter holes of the SYTP™, at Post 2. 

4. Place a 7/16" (11 mm) lock washer (PN-4393G) and a plate washer (PN-19948G) 
under a 7/16" (11 mm) hex nut (PN-4388G) on the ends of inserted bolts. When in 
the correct position, plate washer is placed against yielding holes of the post and 
under the lock washer and nut.  

5. Tighten the nuts to a snug position. (The designer does not recommend a torque 
requirement.) 

For Angle Strut with SYTP™ in Tube at Post 2 

Step Actions 

1. Place the Angle Strut (PN-33875G) on the embankment side of the tube. (The strut 
can be placed with one of the legs flat on the ground or with the leg edge on the 
ground.) 

2. Place a 3/4” (19 mm) washer (PN-3701G) on a 3/4” (19 mm) diameter x 9 1/2” (240 
mm) hex head high strength bolt (PN-5148G). 

3. From the embankment side, insert the bolt through the Strut, Foundation Tube, 
spacer (PN-4161), and the SYTP™ at Post 2. 

4. Place a 3/4” (19 mm) washer (PN-3701G) under a 3/4” (19 mm) hex nut on the end 
of the inserted bolt. 

5. Tighten the nuts to a snug position. (The designer does not recommend a torque 
requirement.) 
Note: Do not over tighten the bolts and deform the tubes; this will complicate 
possible post replacement. 

 



  Created January 2013 
www.highwayguardrail.com 34 All rights in copyright reserved 

Assembling the Strut with Wood CRT Post in Tube at Post 1 and SYTP™ at Post 2 
Complete the following steps to assemble the strut:  

At Post 1 

Step Actions 

1. Place the Angle Strut on the embankment side of the Foundation Tube. 

2. Place a 3/4" (19 mm) washer (PN-3701G) on a 3/4" (19 mm) diameter x 9 1/2" (240 
mm) hex head high strength bolt (PN-5148G). 

3. From the embankment side, insert the bolt through the Strut, the Foundation Tube, 
and the Wood Post. 

4. Place a second washer under a 3/4" (19 mm) hex nut (PN-3704G) on the end of 
the inserted bolt. 

5. Tighten the nuts to a snug position. (The designer does not recommend a torque 
requirement.) 

For Angle Strut with 6' SYTP™ at Post 2 

Step Actions 

1. Place the Angle Strut (PN-33730G) on the embankment side of the SYTP™. (The 
Strut can be placed with one of the legs flat on the ground or with the leg edge on 
the ground.) 

2. Place a 7/16" (11 mm) round washer (PN-4389G) on the two 7/16" (11 mm) 
diameter x 1 1/2" (38 mm) hex head high strength bolts (PN-4390G). 

3. Insert the two bolts through the two slotted holes of the strut and the yielding 
diameter holes of the SYTP™, at Post 2. 

4. Place a 7/16" (11 mm) lock washer (PN-4393G) and a plate washer (PN-19948G) 
under a 7/16" (11 mm) hex nut (PN-4388G) on the ends of inserted bolts.  
When in the correct position, the plate washer is assembled against the yielding 
holes of the post and under the lock washer and nut. 

5. Tighten the nuts to a snug position. (The designer does not recommend a torque 
requirement) 

For Angle Strut with SYTP™ in Tube at Post 2 

Step Actions 

1. Place the Angle Strut (PN-33875G) on the embankment side of the tube. (The Strut 
can be placed with one of the legs flat on the ground or with the leg edge on the 
ground.) 

2. Place a 3/4" (19 mm) washer (PN-3701G) on a 3/4" (19 mm) diameter x 9 1/2" (240 
mm) hex head high strength bolt (PN-5148G). 

3. From the embankment side, insert the bolt through the Strut, Foundation Tube, 
spacer (PN-4161), and the SYTP™ at Post 2. 

4. Place a 3/4" (19 mm) washer (PN-3701G) under a 3/4" (19 mm) hex nut on the end 
of the inserted bolt 

5. Tighten the nuts to a snug position. (The designer does not recommend a torque 
requirement.) 
Note: Do not over tighten the bolts and deform the tubes; this will complicate 
possible post replacement 
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Assembling the Strut with Wood Posts in Soil Tubes (Post Locations 1 and 2) 
Complete the following steps to assemble the strut:  

For Angle Strut 

Step Actions 

1. Place the Angle Strut (PN-33875G) on the embankment side of the Foundation 
Tubes. 

2. Place a 3/4” (19 mm) washer (PN-3701G) on a 3/4” (19 mm) diameter x 9 1/2” (240 
mm) hex head high strength bolt (PN-5148G). 

3. From the embankment side, insert the bolt through the Strut, the Foundation Tube, 
and the Wood Post. 

4. Place a second washer under a 3/4” (19 mm) hex nut (PN-3704G) on the end of 
the inserted bolt. 

5. Tighten the nuts to a snug position. (The designer does not recommend a torque 
requirement.) 

For Channel Ground Strut 

Step Actions 

1. Place the slotted yokes of the Ground Strut (PN-9852A) over the Foundation 
Tubes. 

2. Place a 5/8" (16 mm) round washer (PN-3300G) on a 5/8" (16 mm) diameter x 
9 1/2" (240 mm) hex head bolt (PN-3497G). 

3. From the embankment side, insert the bolt through the Strut, Foundation Tube, and 
the Wood Post. 

4. Place a second washer under a 5/8" (16 mm) HGR hex nut on the end of the 
inserted bolt. 

5. Tighten the nuts to a snug position. (The designer does not recommend a torque 
requirement.) 
Note:  Do not over tighten the bolts and deform the tubes; this will complicate 
possible post replacement. 

 

Assembling Offset Blocks and Rail Panels 
The ET-31TM Guardrail End Treatment uses a 12’ 6” (3.81 m) Rail Panel (PN-32G). Depending 
on the state or specifying agency standards, a combination of the following Rail Panels will be 
used for their system: 9’ 4 1/2” (2.86 m) Rail Panel (PN-10967G), 15’ 7 ½” (4.76 m) Rail Panel 
(PN-20442G), 12’ 6” (3.81 m) Rail Panel (PN-11G), or 25’ (7.62 m) Rail Panel (PN-60G). 
 

 

Warning:  DO NOT bolt the Rail Panel to the post at location 1 in any of 
the ET-31™ Guardrail End Treatment. Failure to follow this warning could 
result in serious injury or death in the event of a collision. 
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Splicing the Rail Panels 

Complete the following steps to splice the rail panels: 

Step Actions 

1. Lap the Treatment rail in the direction of traffic, unless the state or specifying 
agency’s policy dictates otherwise. EACH RAIL PANEL MUST BE STRAIGHT 
WITH NO VISIBLE DISTORTIONS OR BLEMISHES SUCH AS CURVES, DENTS, 
CUTS, TEARS, EXTRA HOLES, CUT-OUTS, CORROSION OR SIGNS OF PAST 
REPAIRS. Rails with distortions that could compromise its ability to resist 
compressive load induced by the Head during head-on impacts shall not be used. 

2. Splice the Rail Panels together with eight 5/8” x 1 1/4” (16 mm x 32 mm), HGR 
splice bolts (PN-3360G), and 5/8" (16 mm) HGR hex nuts. 

 

Warning:  USE ONLY PROPER LENGTH SPLICE BOLTS (1-1/4” LONG) which 
have Trinity’s “TRN” identifying mark stamped into the top of the bolt head. Failure 
to follow this warning could result in serious injury or death in the event of a 
collision. 

3. Tighten the bolts. (There is no torque requirement.) 

Assembling the Offset Block and Rail Panel to Wood Posts (Posts 3 through 6) 

Complete the following steps to attach the Offset Blocks and Rail Panels to the Wood Posts: 

Step Actions 

1. 1. At locations with Wood Posts and Wood Blocks, insert a 5/8” (16 mm) diameter 
22” (560 mm) HGR post bolt (PN-3620G) through the Rail Panel, Offset Block 
(PN-4660B), and the Post. 

Note:  Offset Blocks are NOT used at post locations 1 and 2, but are used at all 
other locations. 

 

Warning:  Do NOT bolt the Rail Panel to the post at location 1 in any of the 
ET-31™ Guardrail End Treatment. Failure to follow this warning could result in 
serious injury or death in the event of a collision. 

2. Place a 5/8” (16 mm) round washer (PN-3300G) under a 5/8” (16 mm) HGR nut 
(PN-3340G). 

3. Tighten the bolts. (There is no torque requirement for these bolts.) 

4. Secure the Offset Block by toe nailing the Block to the Post or the Post to the 
Block, with two 16d hot-dipped galvanized nails approximately 3” (75 mm) from the 
top of the Post or Block, one on each side, to prevent it from rotating. 

Assembling the Offset Block and Rail Panel to SYTP™ (Posts 3 through 6) 

Complete the following steps to attach the Offset Blocks and Rail Panels to the SYTP™: 

Step Actions 

1. At locations with Steel Yielding Treatment Post™ (SYTP™) with Offset Blocks, 
insert a 5/8” (16 mm) diameter x 14” (355 mm) HGR post bolt (PN-3540G) through 
the Rail Panel, routered Wood (PN-4076B) or Composite (PN-6707B) Blockout, 
and the SYTP™. 
Note: Offset Blocks are NOT used at post locations 1 and 2. For SYTP™ Inserts, 
there are two sets of holes in the SYTP™ for attaching the rail. Use the holes in 
the SYTP™ that will place the rail at the correct height. 

 

Warning:  DO NOT bolt the Rail Panel to the post at location 1 in any of the 
ET-PLUS™ systems. Failure to follow this warning could result in serious injury or 
death in the event of a collision. 
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Warning:  Ensure all Wood Blocks or Composite Blocks used with steel posts 
are routered. Failure to follow this warning could result in serious injury or death in 
the event of a collision. 

2. Place a 5/8” (16 mm) round washer (PN-3300G) under a 5/8” (16 mm) HGR nut 
(PN-3340G) on the inserted bolt. 

3. Tighten the bolts. (There is no torque requirement for these bolts.) 

Assembling the Rail Panel to the Post without Offset Block at Post 2 

Complete the following steps to attach the Rail Panel to the Post without Offset Block at Post 2: 

Step Actions 

1. Select Option A or Option B to attach the Rail Panel without Offset Block at Post 2: 

Option A For Wood Post:  
1. Insert a 5/8” (16 mm) diameter x 10” (255 mm) HGR post bolt (PN-3500G) 

through the Rail Panel and the Wood Post at location 2. 
2. Place a 5/8” (16 mm) round washer (PN-3300G) under a 5/8” (16 mm) HGR nut 

(PN-3340G) on the inserted bolt. Tighten the bolts. (There is no torque 
requirement for these bolts.) 

Option B For SYTP™:  
1. Insert a 5/8” (16 mm) diameter x 1 1/4” (31 mm) HGR bolt (PN-3360G) through 

the Rail Panel and the hole in the SYTP™. 
Note:  For SYTP™ Inserts use the hole in the SYTP™ that will place the Rail 

Panel at the correct height. (If there are two sets of holes in the SYTP™ for 
attaching the Rail Panel.) 

2. Place a 5/8” (16 mm) round washer (PN-3300G) under a 5/8” (16 mm) HGR nut 
(PN- 3340G) on the inserted bolt. 
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Assembling the Cable Anchor Assembly 

The Cable Anchor Bracket (PN-704A) is secured to the Rail Panel, by inserting the square 
protruding hooks / lugs on the bracket into the square slots in the rail panel. The Cable Anchor 
Bracket is locked into place, by pulling the bracket towards the impact end of the unit, making 
sure the hooks / lugs are well seated into the square holes. 

Complete the following steps to assemble the Cable Anchor Bracket assembly: 

Step Actions 

1. Slide one end of the Cable (PN-3000G) into the Cable Anchor Bracket and the 
other end through Post 1. 

2. Place a 1" (25 mm) washer (PN-3900G) and 1” (25 mm) hex nut (PN-3910G) on 
the end of the cable that extends through the Cable Anchor Bracket. Turn the nut, 
until at least 2 threads are completely through the nut. 

3. Place the Bearing Plate (PN-19258A with two side ears/tabs on the steel post, PN-
782G with no side ears/tabs on Wood Post) on the impact side of Post 1 where the 
Cable extends through the Post. The Cable Bearing Plate MUST BE oriented with 
the “long” dimension turned up. The hole in the Bearing Plate is off center (in the 
vertical direction), 5” (125 mm) from one edge and 3” (75 mm) from the opposite 
edge. The two ears/tabs on the Bearing Plate (PN-19258A) must straddle the left 
and right side of the HBA hinge assembly. 

4. If applying the Bearing Plate with no side ears/tabs (PN-782G) to a wood post at 
Post 1, drive two 16d hot-dipped galvanized nails along the top edge of the 
bearing plate and bend over to prevent the bearing plate from rotating. 

 

Warning:  Any grout, backfill, or other materials (such as concrete, asphalt, or 
soil) must be low enough so as not to obstruct, constrain, or otherwise engage the 
Bearing Plate. Failure to eliminate the interaction of soil or materials with the 
Bearing Plate will hinder the performance of the ET-31™ Guardrail End Treatment 
and could result in serious injury or death in the event of a collision. 

5. Place a 1” (25 mm) washer under a nut on the end of the Cable extending through 
Post 1. 

6. Restrain the Cable with locking pliers at the end being tightened, to avoid twisting 
the Cable. 

7. Tighten the hex nuts on the Cable ends, until the Cable is taut. The Cable is 
considered taut when it does not deflect more than 1” (25 mm) when pressure is 
applied by hand in an up or down direction. 

8. The shank portion of the Anchor Cable MUST BE positioned so it bears on the 
bottom edge of the web of the HBA post. The shank portion of the Anchor Cable 
must also be centered so that the Bearing Plate bears uniformly on both flanges of 
Post 1. 
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Assembling the ET-PLUS™ Extruder (Head) 
Complete the following steps to assemble the ET-PLUS™ Extruder (Head): 

Step Actions 

1. Place the ET-PLUS™ Extruder (Head) (PN-995A) over the end of the Rail Panel 
as the final piece to attach to the assembly. 
Note:  The ET-PLUS™ Extruder (Head) can be used on the left or right hand 
shoulder. 

2. Push the ET-PLUS™ Extruder (Head) as far as it will go onto the front-most Rail 
Panel, making sure the Rail Panel is fully engaged into the full length of the 
channel guide attached to the Head until it stops. 

3. Assemble the ET-PLUS™ Extruder (Head) with channel guide attached to it 
approximately parallel to the ground. The upper and lower attachment tabs welded 
to the guide chute have three holes in each to provide a means to level the Head 
(See following steps). 

4. Select Option A or Option B for the ET-PLUS™ Extruder (Head) assembly. 

Option A For Wood post:  
1. Place the ET-PLUS™ Extruder (Head) against the Wood Post, at location 1. 
2. Choose the hole in the tab welded to the guide chute that is closest to the center 

of the Post. 
3. Drill a 1/4” (6 mm) pilot hole to avoid breaking the lag screw during assembly. 
4. Screw one 3/8” (10 mm) diameter x 4” (100 mm) lag screw (PN-4228B) through 

the top and bottom tab. The lag screw must be screwed into the Wood Post to 
prevent it from pulling out or cracking the post. DO NOT OVER TIGHTEN, 
causing the threads in the Wood Post to strip. 

Option B For HBA™ post:  
1. Place the ET-PLUS™ Extruder (Head) against the HBA™ post, at location 1. 
2. Place a 3/8” (10 mm) round washer (PN-4254G) onto a 3/8” (10 mm) diameter x 

1 1/2” (38 mm) hex head bolt (PN-4261G). 
3. Insert this bolt through the tab welded to the side of the guide channel attached 

to the ET-PLUS™ Extruder (Head) and then through the hole in the flange of 
HBA™ Post. 

4. Place a 3/8” (10 mm) fender washer (PN-4255G) under a 3/8” (10 mm) nut 
(PN-6405G) onto the inserted bolt. A larger fender washer is used to cover the 
relatively large hole in the flange of the HBA Post. 

5. Repeat this assembly step for the top and bottom tabs. When completed, the 
Head will be attached to the HBA post via an upper and lower 3/8” diameter hex 
head bolt (PN-4261G). 

6. Tighten the nuts to a snug position. The designer does not recommend a torque 
requirement for the HBA field assembly. 

 

Delineation Option for the ET-31™ Guardrail End Treatment 
Apply High Intensity Reflective Sheeting (PN-6206B [Right Side] or PN-6207B [Left Side]) on 
the front face of the ET-PLUS™ Extruder (Head), per the state or specifying agency’s Manual 
on Uniform Traffic Control Devices (MUTCD) for options or proper delineation. Alternate 
Reflective Sheeting is PN-6668B. The Alternate Reflective Sheeting requires two pieces and 
may be rotated for proper right or left delineation. 

Note:  The Reflective Sheeting is an option to the ET-31™ Guardrail End Treatment and needs 
to be ordered separate from the ET-31™ Guardrail End Treatment package. 
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Assembly Checklist 

State: _____________Project: ___________________________________ 

Date: ______________Location: __________________________________ 

 The leaveout (the specified area of open space in the pavement) around the Posts is
reserved and filled with state or specifying agency approved backfill material that will not 
prevent movement for any posts placed in rigid pavement such as any thickness of 
concrete or asphalt. 

 The finished guardrail height is approximately 31” (787 mm) above the finished grade, or
as the state or specifying agency plans indicate. 

 Any site grading needed was completed, before the start of the assembly of the ET-31™
Guardrail End Treatment. 

 The Steel Tubes or Post Plates (ears) to the HBA™ bottom post do not protrude more
than 4” (100 mm) above the finished grade measured by the American Association of 
State Highway and Transportation Officials (AASHTO) 5’ (1.5 m) cord method. Site 
grading may be necessary to meet this requirement. 

 The 3/4” (19 mm) bolts connecting the tops of the HBA™ Bottom Post to the bottom of
the HBA™ Top Post are tightened to a snug position. The designer does not 
recommend a torque requirement for the HBA field assembly. 

 The 3/8” (10 mm) bolts connecting the tops of the HBA™ Bottom Post to the bottom of
the HBA™ Top Post are tightened to a snug position. The designer does not 
recommend a torque requirement for the HBA field assembly. 

 The bolts at the top of the Steel Tubes are not over tightened. The walls of the Steel
Tubes are not collapsed. 

 If an Angle Strut was utilized, the bolts connecting the Angle Strut are 3/4” (19 mm) DIA.
high strength. 

 The ET-PLUS™ Extruder (Head) is pushed as far as it will go on the Rail Panel,
ensuring the Rail Panel is fully engage into the channel guide that is welded to the 
Extruder (Head). 

 The two 3/8” diameter bolts holding the ET-PLUS™ Extruder (Head) to Post 1 are snug
and the channel guide welded to the Head is approximately parallel to the finished 
grade. 

 The Cable Anchor Bracket is locked into place, by pulling the Bracket towards the impact
end of the unit, making sure the hooks / lugs are well seated into the square holes. 

 The shank portion of the Anchor Cable MUST BE positioned vertically flush against the
bottom web of the top section of the HBA Post. The shank portion of the Cable MUST 
also be centered so that the Bearing Plate bears uniformly on both flanges of Post 1. 

 Any grout, backfill, or other materials (such as concrete, asphalt, or soil) must be low
enough so as not to obstruct, constrain, or otherwise engage the Bearing Plate. 
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 The hex nuts on the Cable ends are tightened, until the Cable is taut. The Cable is 
considered taut, when it does not deflect more than 1” (25 mm) when pressure is applied 
by hand in an up or down direction. 

 Do not place anything under the rail to post bolt head that would prevent the bolt from 
pulling through the Rail Panel.  

 The Bearing Plate is placed on the front of Post 1 where the Cable extends through the 
Post. The Cable Bearing Plate MUST BE oriented with the “long” dimension turned up. 
The hole in the Bearing Plate is off center (in the vertical direction), 5” (125 mm) from 
one edge and 3” (75 mm) from the opposite edge. If the Bearing Plate has two 
“ears/tabs”, these need to straddle the left and right side of the No. 1 Post and be on the 
upper side of the plate. 

 The top surfaces of any grout or other backfill placed in the mow strip “leave out” must 
be low enough so that it does not engage the Bearing Plate or otherwise obstruct or 
constrain the 3/8” (10 mm) shear bolts or the 3/4” (19 mm) hinge bolts of the HBA Post 

 Any Wood Offset Blocks used have been toe nailed to the Wood Posts. 

 If backfilled, make sure the backfill material around the Posts is properly compacted. 

 Each HBA™ Post has two bolts on either side of the Post with the larger bolt 
downstream of the smaller bolt (away from the Impact Head). 

 The SYTP™ holes are at the finished grade. 

 The Wood CRT Post has two 3 1/2” (90 mm) breakaway holes (checked prior to 
assembly). They are located parallel to the roadway with the top hole located 
approximately at the finished grade. 

 The tube bolts are attached with the nuts on the pavement side of the Tube for ease of 
future removal. 

 The Rail Panels are lapped correctly and not attached to the Posts at locations identified 
for the system. 

 Each Rail Panel used in the ET-31™ pay length is straight, with no visible distortions or 
blemishes such as curves, dents, cuts, tears, extra holes, cut-outs, corrosion, or signs of 
past repairs. 

 The Reflective Sheeting is correctly positioned on the Extruder face. 

 Ensure that this assembly conforms with the guidance provided by the AASHTO 
Roadside Design Guide, including, but not limited to, those regarding placement on 
curbs. 
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Maintenance and Repair  

Always keep the Manual in a location where it is easily accessed by persons who assemble, 
maintain, or repair the ET-31™ Guardrail End Treatment. If you have any questions concerning 
the information in this Manual or about the ET-31™ Guardrail End Treatment, contact Trinity 
Highway Products at 888-323-6374. 

Maintenance 
Complete the following steps, periodically, to check the safety of the system: 

Step Actions 

1. Ensure the nuts have not been removed from the Cable. Replace nuts, if needed. 

2. Ensure the end fitting on the Anchor Cable MUST BE positioned vertically, up flush 
against the bottom web of the top section of the Post. The end fitting of the Cable 
MUST be centered horizontally so that the Bearing Plate bears uniformly on both 
flanges of Post 1. 

3. Ensure the Cable is taut. The Cable is considered taut when it does not deflect 
more than 1 inch when pressure is applied by hand in an up or down direction. 
Tighten Cable if needed. 

4. Ensure the Bearing Plate has not rotated. 
Note:  The Cable Bearing Plate MUST BE oriented with the “long” dimension 
turned up. The hole in the Bearing Plate is off center (in the vertical direction), 5” 
(125 mm) from one edge and 3” (75 mm) from the opposite edge. 

5. Ensure Wood Blocks are in place and in good condition, as defined by the state or 
specifying agency. 

6. Ensure the Block Outs have not rotated. Correct the Block Out position and 
reattach the 16d hot-dipped galvanized nails, if needed. 

Repair 
Complete the following steps to repair the ET-31™ Guardrail End Treatment: 

Step Actions 

1. Set up necessary traffic control at the accident site and then remove any debris 
that has encroached onto the traveled way or shoulder. 

2. Take inventory of the damaged system and determine what parts are reusable, as 
defined by the state or specifying agency and what parts need to be replaced. 

3. Check the ET-PLUS™ Extruder (Head) for damage. The determination as to 
whether or not the Head is reusable rests entirely within the discretion of the DOT 
or other appropriate highway authority. Before reusing a Head, please make sure 
that an experienced, trained engineer for the highway authority inspects the Head 
to his or her satisfaction and authorizes its reuse. For consideration of reuse of the 
Extruder Head, the rail guide chute must be fully intact and not distorted in any 
way; the slot that flattens the rail shall not be excessively distorted in any way; the 
slot that flattens the rail shall not be excessively distorted; the front impact face 
must not be excessively distorted, and all the original welds must be intact. Again 
before reusing a Head, a trained DOT or applicable highway authority engineer 
shall inspect it and authorize its reuse. 

4. Check the Anchor Cable and Cable Anchor Bracket for damage. (The Bearing 
Plate, nuts, washers, and Cable Anchor Bracket are rarely damaged.) 

5. Obtain the Trinity Highway Products parts that need to be replaced from Trinity 
Highway Products. (See Tools Required section for a list of recommended tools for 
the repair of the ET-31™ Guardrail End Treatment.) 
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6. Return to the repair site with the replacement parts and tools needed. 

7. Cut off the extruded rail near the ET-PLUS™ Extruder (Head). Do not cut the 
ET-PLUS™ Extruder (Head) from the non-extruded rail. 

8. Secure a chain to the ET-PLUS™ Extruder (Head). 

9. Attach the chain to a truck frame while the other end of the Rail Panel is still 
connected to the downstream Posts (away from the Impact Head) to provide 
anchorage. 

10. Pull the ET-PLUS™ Extruder (Head) off the Rail Panel. 

11. Remove any damaged Rail Panel(s). 

12. Remove the broken Posts from the Steel Tubes. 

13. Remove all damaged CRT, SYTP™, or HBA™ Posts. Undamaged HBA™ Posts 
can be reset. 

14. Remove and discard any rubber bumpers or construction legs. 

15. Reconstruct the system following the assembly instructions after the site has been 
cleared of damaged debris. 

16. Attach proper delineation for the repaired system in accordance with the state or 
specifying agency’s Manual on Uniform Traffic Control Devices (MUTCD). 
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Notes: 



2525 Stemmons Freeway

Dallas, Texas 75207

888-323-6374 (USA only)

214-589-8140 (Outside USA)

www.energyabsorption.com

www.highwayguardrail.com
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MATERIALS INFORMATION 

4.Water Source Information 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
OPERATIONS – ENVIRONMENTAL – CIVIL ENGINEERING 

 

 
 

February 2, 2016 

 

Mr. Baljit Singh Gill, P.E 

Transportation Engineer, Civil 

CR - PJD Design II  

2015 E Shield Ave Fresno, CA 93726 

 

Re:  EA 05-1C840_ & EA 05-1C870  

 Developer - Caltrans 

 

Dear Mr. Gill: 

 

Per your request, I can confirm that the City of San Juan Bautista can easily and efficiently 

provide the above mentioned projects with the required volumes (approximately 250,000 gallons 

each over a 2 month period) of non-potable water. The treatment plant is located at 1300 Third 

Street in San Juan Bautista.   

  

When you are ready for the water and rates, please contact the City Manager, Roger Grimsley at 

831-623-4661. 

 

If you have any questions regarding the availability of the City's non-potable water, please do not 

hesitate to call. 

 

 

Best Regards, 

BRACEWELL ENGINEERING, INC. 
 
 

Lloyd W. Bracewell, PhD, RCE  

Principal Engineer 

 

cc:  BEI Office 

 

BRACEWELL ENGINEERING, INC. 
16465 HILL ROAD, MORGAN HILL, CA 95037 

(831) 623-2526 FAX (408) 498-7045 

www.bracewellengineering.com 
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Phatharanavik, Pat@DOT

From: Bautista, Jose@DOT
Sent: Wednesday, May 04, 2016 3:05 PM
To: Phatharanavik, Pat@DOT
Subject: FW: 05-1C8401 and 05-1C8701-TMS elements as informational handouts

Hi Pat, attached is Julie’s response. 
 

Please let me know if you need any further information. Thank you. 
  

Jose Bautista, P.E.                                                                                                                                    
Project Development ‐‐ Office of Design II, Branch A Central Region‐Transportation Design Engineer, Civil 
Telephone #    (559)243‐3553  
FAX#                (559) 243‐3480            
2015 E. Shields Avenue, Suite 100 
Fresno, CA 93726‐5428 

 
 

From: Gonzalez, Julie M@DOT  
Sent: Wednesday, May 04, 2016 2:30 PM 
To: Bautista, Jose@DOT <jose.bautista@dot.ca.gov> 
Cc: Sandeman, Shayne@DOT <shayne.sandeman@dot.ca.gov> 
Subject: RE: 05‐1C8401 and 05‐1C8701‐TMS elements as informational handouts 
 
The following TMS elements are within the project limits for  1C8701: 

MVDS 5 SBT 156   0.10   6.47 EB/WB Junction of Routes 156/101 New VDS 30 foot pole.  EB connector.  
LOOP 5 SBT 156   0.81   7.18 EB/WB E OF N JCT 

101,                           300'E 
OF ROCKS RD 

300' AFTER ROCKS RD 300' BEFORE ROCK

MVDS 5 SBT 156   0.82   7.19 EB/WB Rocks Rd New VDS 30 foot pole.   EB side. 
MVDS 5 SBT 156   1.98   8.35 EB/WB West of Monterey St New VDS 30 foot pole.  WB side.  

CCTV 5 SBT 156   
3.04   9.41

EB 
Alameda St New CCTV 30 foot 

pole.   EB side. 
 
The following TMS elements are within the project limits for 1C8401: 
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CCTV 5 SBT 156 R 
11.36  17.73

EB 
Intersection of Routes 
156/25  

New CCTV 30 foot pole.  
EB side.  

MVDS 5 SBT 156 R 12.34  18.71 EB/WB West of San Felipe Rd New VDS 30 foot pole.  EB side.  
CCTV 5 SBT 156 R 13.321  19.60 EB San Felipe Rd New CCTV 30 foot pole. EB side. 
MVDS 5 SBT 156 R 16.32  21.44 EB/WB West of Fairview Rd New VDS 30 foot pole.  WB side. 
CCTV 5 SBT 156 R 16.546  21.66 EB Fairview Rd New CCTV 30 foot pole.  EB side.  
LOOP 5 SBT 156 R 18.43  23.55 EB/WB SAN BENITO / SANTA 

CLARA COUNTY LINE 
    

 
There is also a CMS in these limits owned and operated by District 10. 
 
 
Julie Gonzalez 
Sr. Trans. Electrical Engineer 
Caltrans ‐ District 5 
 
(805) 549‐3048 
 

From: Sandeman, Shayne@DOT  
Sent: Monday, May 02, 2016 10:46 AM 
To: Gonzalez, Julie M@DOT <julie.m.gonzalez@dot.ca.gov> 
Subject: FW: 05‐1C8401 and 05‐1C8701‐TMS elements as informational handouts 
 
Hi Julie, 
Is this something your group would handle? 
Please let me know. 
 
Thanks. 
 
Shayne 
 

From: Bautista, Jose@DOT  
Sent: Monday, May 02, 2016 9:26 AM 
To: Sandeman, Shayne@DOT 
Subject: RE: 05‐1C8401 and 05‐1C8701‐TMS elements as informational handouts 
 

Hi Shayne, due to the changes in the RSS could you provide me a list of TMS elements that need to be maintained during construction for these two 
projects. 




