COLORADO DEPARTMENT OF TRANSPORTATION APL Reference No.

PRE-APPROVED PRODUCT EVALUATION REQUEST & SUMMARY | 4446-18

Product Evaluation Coordinator Material code:
Colorado Department of Transportation 606.02.02.00
4670 North Holly Street, Unit A Material code description full name:
Denver, Colorado 80216 Guardrail,Crash Cushion
PART 1
Product name: Product category:
Guardian 5 (G5) Guardrail / longitudinal & median / Bridge Pier Protection
Product Representative (name & address): Manufacturer (name & address):
Attn: Rick Mauer Attn: Rick Mauer
4100 13th Street, SW 4100 13th Street, SW
Canton, OH 44710 Canton, OH 44710
Phone: (603) 430-9350 E-mail: RMauer@GregoryCorp.com Phone: (603) 430-9350 E-mail: RMauer@GregoryCorp.com
_ai . . Web-si :
Web-site address: www.gregorycorpmobile.com eb-site address

Description of the product: (Include specific quantifiable details from tech data sheet. Advertising generalities are not appropriate.)

The G5 is a MASH TL5 median or longitudinal barrier that is ideally used for bridge pier protection or as a TL5 barrier on high truck trafficked roadways, on
roadways that have drainage issues or where wildlife crossing are of concern.

The G5 is comprised of 5 main components; 10-ga w-beam & 12- ga thrie beam rail elements, C post and steel spacers. The rail elements are ASTM A1011
Grade 80. The C channel posts are fabricated from ASTM A1011 Grade 50, the steel spacers are fabricated from ASTM A500 grade B. All parts are hot
dipped galvanized.

Restrictions, (installation and/or use):
As ANY hwy hardware can be considered a hazard, so too would be the G5. Use in accordance to barrier placement per the AASHTO RGD guidance

Use of the product, (be specific to CDOT highway activities only):
For use as a median or longitudinal barrier up to and included the conditions requiring MASH TL5 protection.

Benefits to CDOT, (how will your product enhance quality, improve safety, save money, be a better value then other manufacturer’'s products):

The G5 is the only steel barrier that meets the LFRD standards for 54" minimum barrier height for pier protection. From a safety stand point it met all MASH occupancy and vehicle
criteria in the preferred categories. Being a steel semi-ridged barrier it is more forgiving than all the concrete barrier alternatives. The direct driven nature of the barrier allows for
faster installation with less earth work - this is lower cost than all TL5 alternatives. It has a low working with and permanent & dynamic deflections and can be easily installed with
standard guardrail pounding trucks equipment.

Specifications: (listing those applicable is required)

[ cboT

[0 AST™M

[C1 AASHTO: MASH16 TL5

O FHWA

O other

[l Certificate of Compliance (COC) provided ||:| Certificate of Verification (COV) provided for select categories ONLY

Product Testing: (National/independent laboratories or universities with Report Date.) Certified Test Report (CTR) provided to validate all claims.

[0 NTPEP-AASHTO:

O FHwA . letter B-267

O other . crash testing was conducted by Holmes Solutions NZS ISO/IEC 17025-2005

O other

[ other :
State DOT Approvals, (current documentation required): UT DOT | Re-submittal Cycle: 3 Years / 01-28-2022
Sample submitted: [ yes [ no [ n/a | Safety Data Sheets (SDS): [] yes Ono 0O na

Alternate Product Category:
Additional Comments:

The G5 can be terminated by transitioning directly to thrie beam / to concrete barrier / or crash cushion. If terminating to thrie beam it then can be transition
to using standard w-beam end terminals. Since the G5 was developed using LSDyna simulation is available to help in engineering design applications.
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PART 2

Form #595 (date entered): Form #595 (date to evaluator): APL Reference Number:
10/09/2018 10/09/2018 4446-18

Product Evaluation Coordinator’s review:

E PART 1 - Completed and changes being reviewed by Product Representative.

[ standard Product - Forwarded to the appropriate CDOT Expert Product Evaluator (EPE) / Subject Matter Expert (SME).
O Experimental Feature - Forwarded to Research Director.

@ Returned from the appropriate CDOT EPE/SME or Research Director.

18] Accepted - Product acceptable for pre-approval and meets CDOT’s Specifications.

O Rejected - Product unacceptable for pre-approval or contrary to CDOT specifications.

PART 3

The CDOT Expert Product Evaluator is to complete this portion. Attach references and/or additional sheets as necessary.
Do not perform any work until product is accepted for evaluation in PART 2, and a product reference number is assigned.

Evaluation methods and procedures. (EPE/SME should document intended evaluation procedure.)
Evaluation methods per: MASH 2016 crash testing criteria; FHWA Eligibility Letter HSST-1/B-267; CDOT Standard Specification 606.

Findings and recommendations. (EPE/SME should write the exact specification(s) that the product complies with. Document the evaluation performed and
the recommendation toward APL approval. Conclude with your signature, title and date):

The Guardian 5 crash cushion has been successfully crash tested to the TL-5 rating according to MASH 2016 test requirements. Given successful crash
testing, FHWA Eligibility Letter and conformance to CDOT Standard Specifications and M-Standard 606-1, this product meets basic requirements for
acceptable inclusion on CDOT APL for permanent roadside application. Joshua J. Palmer PE, Guardrail Engineer 1/28/19.

Per PEC: comments and/or post-approval requirements (if applicable):

Expiration Date (YYYY-MM-DD): [2022-01-04 |
PART 4

O Acceptable for use. Add to the Approved Products List (APL).
[The evaluation and acceptance of this product is intended for CDOT use. DO NOT USE for Advertising.]

[0 Rejected for use. Reason for rejection:

CDOT Materials Engineer, printed name CDOT Materials Engineer, signature Date:

Craig Wieden PE I
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U.S.Department 1200 New Jersey Ave., SE
of Transportation Washington, D.C. 20590
Federal Highway
Administration January 30,2017 I Reolv Refer T

n Reply Reter To:

HSST-1/B-267
Mr. Richard A. Clausius
ArcelorMittal USA LLC
3001 East Columbus Drive
East Chicago, Indiana 46312

Dear Mr. Clausius:

This letter is in response to your August 24, 2016 request for the Federal Highway
Administration (FHWA) to review a roadside safety device, hardware, or system for eligibility
for reimbursement under the Federal-aid highway program. This FHWA letter of eligibility is
assigned FHWA control number B-267 and is valid until a subsequent letter is issued by FHWA
that expressly references this device.

Decision
The following devices are eligible, with details provided in the form which is attached as an
integral part of this letter:

e ArcelorMittal TL5 Steel Median Safety Barrier

Scope of this Letter

To be found eligible for Federal-aid funding, new roadside safety devices should meet the crash
test and evaluation criteria contained in the American Association of State Highway and
Transportation Officials’ Manual for Assessing Safety Hardware (MASH). However, the
FHWA, the Department of Transportation, and the United States Government do not regulate the
manufacture of roadside safety devices. Eligibility for reimbursement under the Federal-aid
highway program does not establish approval, certification or endorsement of the device for any
particular purpose or use.

This letter is not a determination by the FHWA, the Department of Transportation, or the United
States Government that a vehicle crash involving the device will result in any particular outcome,
nor is it a guarantee of the in-service performance of this device. Proper manufacturing,
installation, and maintenance are required in order for this device to function as tested.

This finding of eligibility is limited to the crashworthiness of the system and does not cover other
structural features, nor conformity with the Manual on Uniform Traffic Control Devices.





Eligibility for Reimbursement

Based solely on a review of crash test results and certifications submitted by the manufacturer,
and the crash test laboratory, FHWA agrees that the device described herein meets the crash test
and evaluation criteria of the American Association of State Highway and Transportation
Officials’ Manual for Assessing Safety Hardware (MASH). Therefore, the device is eligible for
reimbursement under the Federal-aid highway program if installed under the range of tested
conditions as Length of Need (LON) barrier.

Name of system: ArcelorMittal TL5 Steel Median Safety Barrier
Type of system: Longitudinal Barrier

Test Level: MASH Test Level 5 (TLS)

Testing conducted by: Holmes Solutions

Date of request: August 24,2016

Date initially acknowledged: August 28, 2016

Date of completed package: November 11, 2016

FHWA concurs with the recommendation of the accredited crash testing laboratory as stated
within the attached form.

Full Description of the Eligible Device

The device and supporting documentation, including reports of the crash tests or other testing
done, videos of any crash testing, and/or drawings of the device, are described in the attached
form.

Notice

If a manufacturer makes any modification to any of their roadside safety hardware that has an
existing eligibility letter from FHWA, the manufacturer must notify FHWA of such modification
with a request for continued eligibility for reimbursement. The notice of all modifications to a
device must be accompanied by:

o Significant modifications — For these modifications, crash test results must be
submitted with accompanying documentation and videos.

o Non-signification modifications — For these modifications, a statement from the
crash test laboratory on the potential effect of the modification on the ability of
the device to meet the relevant crash test criteria.

FHWA's determination of continued eligibility for the modified hardware will be based on
whether the modified hardware will continue to meet the relevant crash test criteria.

Any user or agency relying on this eligibility letter is expected to use the same designs,
specifications, drawings, installation and maintenance instructions as those submitted for review.





3

You are expected to certify to potential users that the hardware furnished has the same chemistry,
mechanical properties, and geometry as that submitted for review, and that it will meet the test
and evaluation criteria of the MASH.

Issuance of this letter does not convey property rights of any sort or any exclusive privilege. This
letter is based on the premise that information and reports submitted by you are accurate and
correct. We reserve the right to modify or revoke this letter if: (1) there are any inaccuracies in
the information submitted in support of your request for this letter, (2) the qualification testing
was flawed, (3) in-service performance or other information reveals safety problems, (4) the
system is significantly different from the version that was crash tested, or (5) any other
information indicates that the letter was issued in error or otherwise does not reflect full and
complete information about the crashworthiness of the system.

Standard Provisions

e To prevent misunderstanding by others, this letter of eligibility designated as FHWA
control number B-267 shall not be reproduced except in full. This letter and the test
documentation upon which it is based are public information. All such letters and
documentation may be reviewed upon request.

e This letter shall not be construed as authorization or consent by the FHWA to use,
manufacture, or sell any patented system for which the applicant is not the patent holder.

e [f the subject device is a patented product it may be considered to be proprietary. If
proprietary systems are specified by a highway agency for use on Federal-aid projects:
(a) they must be supplied through competitive bidding with equally suitable unpatented
items; (b) the highway agency must certify that they are essential for synchronization
with the existing highway facilities or that no equally suitable alternative exists; or (c)
they must be used for research or for a distinctive type of construction on relatively short
sections of road for experimental purposes. Our regulations concerning proprietary
products are contained in Title 23, Code of Federal Regulations, Section 635.411.

Sincerely,

Scott T. Johnson

Acting Director, Office of Safety
Technologies

Office of Safety

Enclosures
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Request for Federal Aid Reimbursement Eligibility
of Highway Safety Hardware

Date of Request: |August 12,2016 (& New (" Resubmission
Name: |RICHARD A. CLAUSIUS
Company: | ARCELORMITTAL USA LLC
Address: {3001 EAST COLUMBUS DRIVE, EAST CHICAGO, INDIANA 46312
Country: [yUsaA

Michael S. Griffith, Director
FHWA, Office of Safety Technologies

Submitter

To:

I request the following devices be considered eligible for reimbursement under the Federal-aid
highway program.

Device & Testing Criterion - Enter from right to left starting with Test Level

System Type Submission Type Device Name / Variant Testing Criterion I:I'eevsetl
'B: Rigid/Semi-Rigid Barriers | (& Physical Crash Testing [ARCELORMITTALTLS — |AASHTO MASH TLS
(Roadside, Median, Bridge ey —— STEEL MEDIAN SAFETY
Railings) 9 9 Analysls \BARRIER

By submitting this request for review and evaluation by the Federal Highway Administration, | certify
that the product(s) was (were) tested in conformity with the AASHTO Manual for Assessing Safety
Hardware and that the evaluation results meet the appropriate evaluation criteria in the MASH.

Individual or Organization responsible for the product:

Contact Name: RICHARD A. CLAUSIUS Same as Submitter [X]
Company Name:  [ARCELORMITTAL USA LLC Same as Submitter [X]
Address: 3001 EAST COLUMBUS DRIVE, EAST CHICAGO, INDIANA 46312 [Same as Submitter [X]
Country: USA Same as Submitter [

Enter below all disclosures of financial interests as required by the FHWA “Federal-Aid Reimbursement
Eligibility Process for Safety Hardware Devices' document.

ArcelorMittal is the world's leading steel and mining company, with a strong presence in the USA. Guided by a
philosophy to produce safe, sustainable steel, we are the leading supplier of quality steel and steel solutions in
the automotive, construction, household appliances, and packaging global markets; with world-class research
and development. The TL5 steel median safety barrier is a proprietary high containment steel barrier system
designed by ArcelorMittal with assistance from Gregory Industries, licensed to Gregory Industries for the North
American Market, and crashed tested at Holmes Solutions (New Zealand). Neither ArcelorMittal nor its affiliates,
nor Gregory Industries has any financial interest, control, or influence over Holmes Solutions who was
contracted for crash testing services. Under no circumstances were the fees paid to Holmes Solutions related to
barrier performance and/or the outcome of crash testing.
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PRODUCT DESCRIPTION
A New Hardware or Modification to
Significant Modification Existing Hardware

The ArcelorMittal TL5 Median Barrier System is a proprietary galvanized steel high containment barrier which
consists of upper W-beam guardrail and lower Thrie beam guardrail supported with spacers on both sides of
steel line posts. Both guardrails are spliced mid-span between posts, and lap splices are orientated away from
the direction of approaching traffic. The top height of the W-beam guardrail is 59.6". The top height of the
Thrie beam guardrail is 35.2". The height of the post is 59”. The Length of Need (LON) is 325 feet and consisted
of 66 steel line posts. The steel barrier system consists of the following components:

Posts & Spacers: C- Section steel line posts made from ASTM A1011 Grade 50 steel, have an overall length of
118.0", installed on 60" centers in an alternating orientation, and embedded 59" into the ground. The posts
have an open slot along the length to accommodate attaching spacers, cables, and nuts. All posts have upper
and lower (tube) spacers to offset the W-beam and Thrie beam section from the post, and are made from ASTM
A500 Grade B steel. There is also a main spacer that sits over the top of the lower tube spacer, made from
ASTM A1011 Grade 50 steel, and has a front opening which must be top oriented.

Guardrails: Corrugated W-beam guardrail is made from ASTM A1011 Grade 80, 10 Gauge steel; and corrugated
Thrie beam guardrail is made from ASTM A1011 Grade 80, 12 Gauge steel. These rails are 192.5” long with
holes for splice joints on 180" centers. In addition, at each post location there is a 12" long Thrie beam backup
plate attached to the system made from ASTM A1011 Grade 50, 12 Gauge steel.

Cable Assembly: Four load transfer diagonal cables are located in series at the beginning and end of the
Length of Need (LON). Due to the orientation and shape of the posts, two different length cables are required,
both manufactured from %" W/R Guardrail cable.

Fasteners: The guardrail is assembled using galvanized nuts, bolts, washers, and rectangular washer plates in
compliance with ASTM, ANSI, or AlSI standards. All spacers are connected with 5/8"x 2" bolts, 5/8" circular
washers, and 5/8" nuts. All guardrails are connected with 5/8"x 2" bolts, rectangular washer plates, 5/8"” circular
washers, and 5/8" nuts. All lap joints are connected with 5/8” x 1 %" splice bolts and 5/8" nuts.

CRASH TESTING

By signature below, the Engineer affiliated with the testing laboratory, agrees in support of this submission that
all of the critical and relevant crash tests for this device listed above were conducted to meet the MASH test
criteria. The Engineer has determined that no other crash tests are necessary to determine the device meets
the MASH criteria.

Engineer Name: |Dr Chris Allington

Engineer Signature: u/

Address: Level 2, 254 Montreal St, Christchurch Same as Submitter []
Country: New Zealand Same as Submitter []

A brief description of each crash test and its result:
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Required Test Narrative Evaluation
Number Description Results

The ArcelorMittal center median barrier
system successfully contained and
redirected an 1100C test vehicle impacting
the test article at 25.3 degrees and a
velocity of 101 km/h (62.7 mph).

No debris or detached elements penetrated
or showed potential to penetrate the

occupant compartment. No fragments were
distributed outside of the vehicle trajectory.
5-10(1100C) |The trajectory of the vehicle was such that it | PASS
did not present any undue hazard to other
traffic, pedestrians or work zone personnel.

The vehicle remained upright during and
after the impact and vehicle stability was
considered satisfactory. Occupant risk
factors satisfied the test criteria and the
vehicle exit trajectory remained within
acceptable limits

The ArcelorMittal center median barrier
system successfully contained and
redirected a 2270P test vehicle impacting
the test article at 25.1 degrees and a
velocity of 100.0 km/h (62.1 mph).

No debris or detached elements penetrated
or showed potential to penetrate the
occupant compartment. No fragments were
distributed outside of the vehicle trajectory
5-11(2270P) |and therefore did not present any undue PASS
hazard to other traffic, pedestrians or work
zone personnel.

The vehicle remained upright during and
after the impact and vehicle stability was
considered satisfactory. Occupant risk
factors satisfied the test criteria and the
vehicle exit trajectory remained within
acceptable limits.
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Required Test Narrative Evaluation
Number Description Results

The ArcelorMlttal center median barrier
system successfully contained and
redirected a 36000 kg test vehicle impacting
the test article at 15.1 degrees and a
velocity of 78.5 km/h.

No debris or detached elements penetrated
or showed potential to penetrate the
occupant compartment. No fragments were
distributed outside of the vehicle trajectory
and therefore did not present any undue
hazard to other traffic, pedestrians or work
zone personnel.

5-12(36000V) PASS

The vehicle remained upright during and
after the impact and vehicle stability was
considered satisfactory. The vehicle exit
trajectory remained within acceptable
limits.

This test is defined as optional in MASH.

Based on the results obtained in Test 5-10,
5-20(1100C) [including the low level of embedment into | Non-Relevant Test, not conducted
the system, it was determined unnecessary
to complete this test.
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5-21(2270P)

The terminal end region of the ArcelorMittal
centre median barrier system is near
identical to the LON barrier, with the
exception of the deletion of the upper w-
beam rail section. This upper rail section is
primarily used to provide a restoring force
to the 36,000V in the LON. An assessment
of the system indicates that this upper rail
provides limited additional benefit to
barrier performance when impacted by the
1100C or 2270P vehicle.

The results obtained for Test 5-10 and Test
5-11 showed the 1100C and 2270P vehicles
did not engage with the upper rail section
at all. Furthermore, the vehicles showed
very limited embedment into the lower
Thrie beam section. The performance of the
LON system was solely dominated by the
lower section of the barrier, which has an
identical strength and stiffness to the
terminal end regions.

The upper rail slopes down from the full
height to the low rail height before
terminating behind the low rail. Based
on the results obtained from Test 5-11 it
is predicted that this region would have
negligible influence on the stability of
the vehicle or the safety of the vehicle
occupants or other road users when
impacted in Test 5-21. As such, it was
determined that Test 5-21 was not
relevant and was not completed.

Non-Critical, not conducted
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5-22 (36000V)

The terminal end region of the ArcelorMittal
center median barrier system is near
identical to the LON barrier, with the
exception of the deletion of the upper w-
beam rail section. This upper rail section is
primarily used to provide a restoring force
to the 36,000V in the LON due to the
vehicles higher COM should it obtain a high
roll angle during the impact. The transition
zone in the barrier has the upper rail
transitioning from the full height to the low
rail height before terminating behind the
low rail.

The results obtained for the LON test 5-12
showed the 36,000V lightly engaged with
the upper rail. The engagement observed

was relatively light and the restoring force
provided by the barrier to the vehicle was
less than calculated in the original design

parameters.

An assessment was made as to the likely
performance of the transition zone under
test 5-22. It was noted that the primary
purpose of this test is to assess the
maximum strength of the transition region.
Based of the results obtained for Test 5-12 it
was apparent that the barrier has a high
degree of residual strength after impact.
Accordingly, it was assessed that the
transition zone would maintain sufficient
strength without the upper w-beam rail
section, thereby satisfying Evaluation
Criteria A.

Very little debris was created by the barrier
during Test 5-12 and it is predicted that the
same would occur for Test 5-22, satisfying
Evaluation Criteria D.

The greatest potential variation in the
performance of the 36,000V vehicle during
Test 5-22 compared to Test 5-12is
predicted to be the roll angle. With the
ramped end of the upper w-beam section, it
is likely that the roll angle would be
exaggerated compared to that observed in
Test 5-12. However, the relatively low roll
angle and overall vehicle stability observed
of both the tractor and trailer units in Test
5-12 indicate that the vehicle was stable
and could sustain an increased roll with a
low probability of roll-over. We also note
that Evaluation Criteria G states it is not
essential that the vehicle remains upright
during this test.

Based on the expected performance of the
system it was considered that this test was
non-critical.

Non-Critical, not conducted
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Full Scale Crash Testing was done in compliance with MASH by the following accredited crash test
laboratory (cite the laboratory’s accreditation status as noted in the crash test reports.):

Laboratory Name: | Holmes Sc:lutions
Laboratory Signature:
d
Address: Level 2, 254 Montreal St, Christchurch Same as Submitter [
Country: New Zealand Same as Submitter [_]

Accreditation Certificate
Number and Dates of current
Accreditation period :

ISO/IEC 17025: IANZ Certification Number: 1022 (23/07/2009 through to

19/06/2016)
Submitter Signature*: @& S O\&M

ATTACHMENTS

Attach to this form:

1) Additional disclosures of related financial interest as indicated above.

2) A copy of the full test report, video, and a Test Data Summary Sheet for each test conducted in
support of this request.

3) A drawing or drawings of the device(s) that conform to the Task Force-13 Drawing Specifications
[Hardware Guide Drawing Standards]. For proprietary products, a single isometric line drawing is
usually acceptable to illustrate the product, with detailed specifications, intended use, and contact

information provided on the reverse. Additional drawings (not in TF-13 format) showing details that
are relevant to understanding the dimensions and performance of the device should also be submitted

to facilitate our review.

FHWA Official Business Only:
Eligibility Letter
Number Date Key Words
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GUARDIAN 5 (G5) Gregory

MASH TL-5 Longitudinal Barrier

Strong. Flexible. Safe.

There’s a safer and more economical alternative
to concrete barriers: The all-steel Guardian 5 (G5)
MASH TL-5 longitudinal barrier.

It is the only MASH steel barrier in the market capable
of redirecting a fully loaded 80,000-pound vehicle.
Where can the G5 make the most impact? In areas
with high truck volumes, heavy congestion, narrow
medians and the protection of bridge piers.





MASH TL-5 Longitudinal Barrier

Guardian 5 Features:

e For use with roadside or median applications.

¢ Bi-directional median barrier.

o Fully galvanized, high strength steel construction.
e Direct driven in standard AASHTO strong soils.

o Maximum dynamic deflection of 4 ft. 4 in. and a
working width of 5 ft. 5 in.

removal.

59.6in.
(1514 mm)

47.4in.
(1217 mm)

59 in.
(1500 mm)

Test Level Vehicle Type Mass Speed Angle Impact Energy
MASH Kg Lb Km/h  MPH kJ Kip-ft
Test 5-12 Tractor Truck 36,000 79,400 80 50 15° 595  ~440
Test 5-11 Pickup Truck 2,270 5000 100 62 25° 156 ~116
Test 5-10 Small Car 1,100 2425 100 62 25° 75 ~56 \]

Easy to install with standard equipment.
Integrated anchorage system within the length of barrier.

Open-bottom design allows for drainage and easy snow

Common rail profiles are quickly replaceable after impact.
Transitions to standard AASHTO w-beam or thrie-beam.

35.21in
(894 mm)
26in. 15.2in
(660 mm) (381mm)
118.6in
(3012 mm)

0.00 sec

éj-%@ |__Lﬁ

¢ Grego

Gregory Industries, Inc.

0.310 sec

0.630 sec

1.24 sec

0.930 sec

45.5 m From CIP

EXIT BOX

20m

1-866-994-4929 www.gregorycorp.com

e 4100 13th Street, SW

Canton, Ohio 44710

©Copyright 2017 Gregory Industries, Inc. ~ G5-100 01/17
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Disclaimer note

Care has been taken to ensure that the information in this publication is accurate, but this information is not contractual. The
use of any information enclosed in such presentation is entirely at the risk of the user.

Under no circumstances ArcelorMittal or CRM Group shall be liable for any costs, losses, expenses or damages (whether direct
or indirect, consequential, special, economic or financial, including any losses of profit) whatsoever that may be implied by the
use or reference of any of the information contained in this document.
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0. Forewords

This document provides the assembly sequence and installation requirements for the TL5 steel center
median barrier. These requirements must be respected for the installation of the barrier at crash-test
site and for typical installation.

This manual also suggests a proper assemble sequence. The order has been set to insure ease of
assembly and to insure the installers will have access to all barrier components to properly connect the
components and tight bolts. This assembly sequence also takes into consideration installer safety.
Change to this assembly sequence can later be made based on installer experience.

Additional national and/or local requirements may apply depending on the country and region the
barrier is being installed. These requirements must be acknowledge and changes made to the barrier
assembly sequence/installation where applicable.

Bolts must be tightened using a torque wrench or other suitable devise that insures proper tightening
torque. The wrench can be manual, pneumatic or electrical.

It is strongly recommended that heavy barrier components be moved by several workers or by suitable
lifting device.
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1. Longitudinal barrier section

1.1. Intended use

The TL-5 steel high containment median longitudinal barrier should be used in locations where
containment and redirection of heavy vehicles is required. This barrier should be used in locations
where the maximum dynamic deflection is intended to be 52” [1320mm] or less. This barrier should be
used in locations where road users are exposed to severe fixed obstacles (eg. bridge piers, walls ...) or to
separate traffic lanes (median separation). This barrier is also an ideal alternative for locations where
maintenance and replacement of existing barrier is frequent due to minor impacts.

Dynamic deflections measured with test TL5-10 (1,100kg car) and TL5-11 (2,270kg pickup truck) are
respectively only 12” [305mm] and 19” [485mm].

1.2. Unit length

The Unit Length of the barrier is 180 inches and is the distance between the centerline of the splice
joints as shown in Figure 1 below.

RWMO02b FBX16a x 2.0"[50] & F844 5/8"[16] WASHER

8-FBBO1 & FWR03 RECT. WASHER

SPLICE BOLTS

RTBO1a

/ T T T
/ \RTM02a

a 1
12-FBBOI !
SPLICEBOLTS/ |

1
1
1

2-FBX16a x 2.0'[50] ! }
& 2-F844 5/8"[16] WASHER
& 2-FWR03 RECT. WASHER , POST |

[1520] [760]
60.0" | 300"

S SRR
Y

180 inches

Figure 1: The Unit Length of the longitudinal barrier section is 180”
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1.3. List of materials needed per Unit Length

The following table lists the barrier components needed to assemble the longitudinal section of the TL-5

center median barrier. This list has been split into tables 2 through 7 to specify material needs for step

by step assembly of the barrier.

Table 1
Quantity
Component # AASHTO TF13 Description AASHTO TF13 per Unit
Reference
Length
Barrier components
Component n®1 192.5” [4890mm] Thrie-beam rail 12-ga RTMO02a* 2
Component n°® 2 192.5” [4890mm] W-beam rail 10-ga RWMO2b* 2
Component n® 3 Back-up plates 12-ga RTBO1a 6
Component n® 4 118” [3000mm] long TLS steel post Post** 3
Component n®5 3”[76mm] x 4” [102mm] tubular spacer Upper Tube Spacer** 6
Component n° 6 5”[127mm] x 7” [178mm)] tubular spacer Main Tube Spacer** 6
Component n®7 3/16” [Smm] thick cover spacer Main Cover Spacer** 6
Hardware (bolts, washers, nuts)
Boltn° 1 Guardra.ll bolt 5/8” [16mm] x 1-1/4”[23mm] for splice FBBOL 40
connection
Boltn° 2 Hex bolt 5/8”[16mm] x 2.0” [50mm] FBX16a 48
Washer n°2 3” [75mm] x 1.75” [45mm] rectangular washer plate FWRO03 rect. Washer 18
Washer n°3 5/8” [16mm] plain round steel washer F844 5/8” washer 78
Nut n°1 Recessed Nut FBB01&3 5/8” FBBO1 40
Nut n°2 Nut FBX16a 5/8” FBX16a 48

* ASTM A1011 steel Grade 80

** Currently No AASHTO TF13 Number

© - 2017 - ArcelorMittal — All rights reserved. No part of this publication may be reproduced in any form or by any means whatsoever, without prior written permission from ArcelorMittal
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1.4. Installation of posts

1.4.1. Components per Unit Length

Table 2
Quantity
Component # AASHTO TF13 Description AASHTO TF13 per Unit
Reference
Length
Barrier components
Componentn®4 118” [3000mm] long TL5 steel post Post 3

1.4.2. Alignment of posts

All posts must be installed along a straight line as shown below in Figure 2.

Components n°4

Figure 2: Posts installed on a line

The web of the post must be placed perpendicular to the longitudinal line of the barrier. Flanges of posts
are thus parallel to the longitudinal line and placed at equal distance from it.

Flanges of the post
Web of the post ges of P

L J Longitudinal line

Figure 3: The web is perpendicular to the longitudinal line. Flanges are at equal distance from the longitudinal
line.
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1.4.3. Post spacing

Post spacing is 5 ft. The post spacing is measured between centerline of the posts as shown below in

Figure 4.

< >
- >

B il C

5 ft T
ponents n°4

Figure 4: Post spacing is 5 ft

1.4.4. Post vertical alignment

Posts must be installed vertically.

[ Vertical post

Part of the post above ground level
f-~~90°
AY

\ .
v Horizontal ground

Components n°4
| <

Part of the post driven into the ground

Figure 5: Posts are vertical

1.4.5. Alternating post orientation

Post C-channel orientation is alternated every post (each post is rotated by 180° compared to the prior

post) as shown below in Figure 6.

£ <3 &>

‘ Components n°4

Figure 6: Alternating post orientation

<=
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1.4.6. Post height

The total length of the post is 118 in., half of which must be driven into the ground without deformation
of the post. The top section of the post must thus be 59 in above ground level as shown below in Figure
7.

Components n°4

Figure 7: Post top section is 59 in above ground level

1.1.2.7. Remark

We recommend the TL-5 barrier installer take special care to insure proper post installation as close as
possible to nominal dimensions. Any significant offset or imprecision could lead to connection
difficulties when installing other barrier components. On the other hand, in line installation of posts with
nominal dimensions should make it easier/less time consuming to install the remaining barrier

components.
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1.5. Installation of main spacers (tube)

1.5.1. Components

Table 3

Quantity

Component # AASHTO TF13 Description AASHTO TF13 per Unit
Reference
Length

Barrier components
Componentn®6 5”[127mm] x 7” [178mm)] tubular spacer Main Tube Spacer** 6
Hardware (bolts, washers, nuts)
Bolt n° 2 Hex bolt 5/8”[16mm] x 2.0” [50mm] FBX16a 12
Washer n°3 5/8” [16mm] plain round steel washer F844 5/8” washer 24
Nut n°2 Nut FBX16a 5/8” FBX16a 12

1.5.2. Connection

One main spacer (component n°6) is connected to each side (2 sides) of a post (component n°4) using
the two lowest holes on the post as shown below in Figure 8.

Figure 8: Main spacer is connected on each flange of the post using two lowest holes
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1.5.3. Orientation of spacers

Due to the symmetry of component n°6, it is important to carefully look at the component and install it
with the correct orientation. The open end of the slot must be oriented up as shown below in Figure 9.

Correct

Figure 9: The opening of the slot must be top-oriented

1.5.4. Bolts and Circular washer

Each main spacer (component n°6) is connected to the post using 2 FBX16a bolts (bolt n°2). The nut is
5/8" size (Nut n°2). F844 circular washers (washer n°3) are placed below the head and the nut of each
bolt.

Considering the geometry of spacers, FBX16a bolts (bolt n°2) should be tightened by rotating the head
of the shank. A fix wrench can be used to block the nut if needed.

Component n°6

i< Con

Washer n°3

Bolt n°2 |

8

Nut n°2

Washer n°3

Component n°4

——

Figure 10: Main spacers (component n°6) are connected to posts (components n°4) using two bolts FBX16a (bolt
n°2), two 5/8” nuts (nut n°2) and two F844 washers (washer n°3)
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1.6. Installation of upper spacers (tube)

1.6.1. Components

Table 4

Quantity

Component # AASHTO TF13 Description AASHTO TF13 per Unit
Reference
Length

Barrier components
Component n®5 3”[76mm] x 4” [102mm] tubular spacer Upper Tube Spacer 6
Hardware (bolts, washers, nuts)
Bolt n°® 2 Hex bolt 5/8”[16mm] x 2.0” [50mm)] FBX16a 12
Washer n°3 5/8” [16mm] plain round steel washer F844 5/8” washer 24
Nut n°2 Nut FBX16a 5/8”" FBX16a 12

1.6.2. Connection

One upper spacer (component n°5) is connected to each side (2 sides) of a post (component n°4) using

the two highest holes on the post as shown below in Figure 11.

Figure 11: Upper spacer is connected on each flange of the post using two highest holes
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1.6.3. Bolts and Circular washer

Each upper spacer (component n°5) is connected to the post using 2 FBX16a bolts (bolt n°2). The nut is
5/8” size (Nut n°2). F844 circular washers (washer n°3) are placed below the head and the nut of each

bolt.

Considering the geometry of spacers, FBX16a bolts (bolt n°2) should be tightened by rotating the head
of the shank. A fix wrench can be used to block the nut if needed.

Component n°5

Washer n°3

Bolt n°2

Washer n°3

* < Component n°4

Figure 12: Upper spacers (component n°5) are connected to posts (components n°4) using two bolts FBX16a
(bolt n°2), two 5/8” nuts (nut n°2) and two F844 washers (washer n°3)
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1.7. Installation of main spacers (L part)

1.7.1. Components

Table 5
Quantity
AASHTO TF1
Component # AASHTO TF13 Description SHTO 3 per Unit
Reference
Length
Barrier components
Componentn®7 3/16” [5mm] thick cover spacer Main Cover Spacer 6
Hardware (bolts, washers, nuts)
Bolt n° 2 Hex bolt 5/8”[16mm] x 2.0” [50mm] FBX16a 6
Washer n°3 5/8” [16mm] plain round steel washer F844 5/8” washer 12
Nut n°2 Nut FBX16a 5/8” FBX16a 6

1.7.2. Connection

One cover spacer (component n°7) is connected to each side (2 sides) of a post (component n°4) using
the middle hole on the post as shown below in Figure 13.

Figure 13: Cover spacer is connected on each flange of the post using the middle hole
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1.7.3. Bolts and Circular washer

Each cover spacer (component n°7) is connected to the post using 1 FBX16a bolt (bolt n°2). The nut is
5/8” size (nut n°2). F844 circular washers (washer n°3) are placed below the head and the nut of each

bolt.

Considering the geometry of spacers, FBX16a bolts (bolt n°2) should be tightened by rotating the head
of the shank. A fix wrench can be used to block the nut if needed.

Nut n°2

< Component n°7

Washer n°3 I

Washer n°3 %
Bolt n°2

< Component n°4

Figure 14: Cover spacers (component n°7) are connected to posts (components n°4) using one bolt FBX16a (bolt
n°2), one 5/8” nut (nut n°2) and two F844 washers (washer n°3)
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1.8. Installation of the thrie-beam (main beam)

1.8.1. Components

Table 6
Quantity
Component # AASHTO TF13 Description AASHTO TF13 per Unit
Reference
Length

Barrier components
Component n®1 192.5” [4890mm] Thrie-beam rail 12-ga RTMO2a 2
Component n® 3 Back-up plates 12-ga RTBO1a 6
Hardware (bolts, washers, nuts)
Boltn° 1 Guardra.ll bolt 5/8” [16mm] x 1-1/4”[23mm] for splice FBBOL 24

connection
Boltn° 2 Hex bolt 5/8”[16mm] x 2.0” [50mm] FBX16a 12
Washer n°2 3” [75mm] x 1.75” [45mm] rectangular washer plate FWRO03 rect. Washer 12
Washer n°3 5/8” [16mm] plain round steel washer F844 5/8” washer 12
Nut n°1 Recessed Nut FBB01&3 5/8” FBBO1 24
Nut n°2 Nut FBX16a 5/8” FBX16a 12

1.8.2. Connection to posts/spacers

The thrie-beam (component n°1) is connected to the main spacers (components n°6 & 7) using 2 FBX16a
bolts (Bolt n°2). The nut is 5/8” size (nut n°2). The upper bolt connects the thrie-beam to the cover
spacer (component n°7). The lower bolt connects the thrie-beam to the main spacer — tube (component

n°6) and passes through component n°7.

One F844 circular washer (washer n°3) is placed below the nut of each bolt.

A rectangular washer plate (washer n°2) is placed below the head of each bolt before inserting the bolt
into the thrie-beam as shown in Figures 16. The rectangular washer plate must be used to protect the

thrie-beam from stress concentration.
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Figure 15: The thrie-beam (component n°1) is connected to the main spacers (components n°6 and 7).

Back-up plates (component n°3) are installed (on the two bolts) below the thrie-beam (component n°1)
at each connection to spacers (components n°6 and 7) as described below in Figure 16.
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/ / g g , 78 ‘

Nut n°2 + Washer n°3

Washer n°2

Bolt n°2

Bolt n°2
This bolt goes through components n°1, 3 and 7

Bolt n°2

Component n°1 This bolt goes through components n°1, 3,7 and 6

Component n°3

Component n°7

Component n°6

Figure 16: The thrie-beam (component n°1) assembly on spacers (components n°6 and 7).
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1.8.3. Use correct holes
Thrie-beams must be installed on each sides of the barrier (since this is a center median barrier).

Holes for the splice joint connection must not be used to connect the thrie-beam to the main
spacers/posts. Only the intermediate holes in the thrie-beam can be used as shown below in Figure 17.

Considering the geometry of the posts, the bolts should be tightened by rotating the head of the shank
and should not be fully tightened until the spice joint bolts are inserted and loosely tightened. A fix
wrench can be used to block the nut if needed.

= - = =
= = = =
—_— = = = — —
= = = =
= = = =
—_— = = = = —
= = = =
} v i =
= -y — ril = =

Holes to connect the Thrie-beam (component n°1) to main spacers (components n°6 and 7)

Figure 17: 6 holes per thrie-beam item are used to connect the thrie-beam to the main spacers

1.8.4. Splice joint purpose and location

Splice joints are used to connect together thrie-beams of successive unit lengths of the longitudinal
barrier section. Splice joints are at mid-span of the post spacing as shown below in Figure 18.

Figure 18: Splice joints are at mid-span of post spacing
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1.8.5. Overlap orientation at splice joint

It is important to make sure that the overlap is correct and the twelve (12) slot holes line up in order to
have a smooth transition from one beam to the next one when going from the upstream towards
downstream. At each splice joint, the upstream beam must “overlap” (cover) the downstream beam as
shown below in Figure 19. (Downstream is the direction of traffic flow that side of the barrier).

Downstream beam

Upstream beam

Figure 19: The upstream beam “overlaps” the downstream beam

1.8.6. Splice joint connection

12 FBBO1 bolts (bolt n°1) are used to connect the Thrie-beams at each splice. The nut is 5/8” size (nut
n°1).

Figure 20: 12 bolts FBBO1 (Bolts n°1) are used for the splice joint connection of Thrie-beams (component n°1)
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1.8.7. Height of the thrie-beam

The height of the thrie-beam must be 35.2 in above reference ground level. This height is measured
from the top edge of the thrie-beam as described in the figure 21 below.

35.21in

Reference ground level

Figure 21: Height of the thrie-beam top edge must be 35.2 in above reference ground level
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1.9. Installation of the W-beam (upper beam)

1.9.1. Components

Table 7
Quantity
Component # AASHTO TF13 Description AASHTO TF13 per Unit
Reference
Length

Barrier components
Component n® 2 192.5” [4890mm] W-beam rail 10-ga RWMO02b 2
Hardware (bolts, washers, nuts)
Bolt n° 1 Guardra.ll bolt 5/8” [16mm] x 1-1/4”[23mm] for splice FBBOL 16

connection
Boltn°®2 Hex bolt 5/8”[16mm] x 2.0” [50mm] FBX16a 6
Washer n°2 3” [75mm] x 1.75” [45mm] rectangular washer plate FWRO03 rect. Washer 6
Washer n°3 5/8” [16mm] plain round steel washer F844 5/8” washer 6
Nut n°1 Recessed Nut FBB01&3 5/8” FBBO1 16
Nut n°2 Nut FBX16a 5/8” FBX16a 6

1.9.2. Connection to posts/spacers, bolts and washers

The W-beam (component n°2) is connected to the upper spacer (component n°5) on each post using 1
FBX16a bolt (bolt n°2) as shown below in Figures 22 and 23. The nut is 5/8” size (nut n°2).

One F844 circular washer (washer n°3) is placed below the nut of each bolt.

One rectangular washer plate (washer n°2) is placed below the head of each bolt before inserting the
bolt into the W-beam as shown in Figure 23. The rectangular washer plate must be used to protect the

W-beam from stress concentration.
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Figure 22: The W-beam (component n°2) is connected to the upper spacer (component n°5)

W-beams must be installed on each sides of the barrier (since this is a center median barrier).

o Nut n°2
WaShm_“_ ........... p «<——

Bolt n°2

Washer n°2

Figure 23: The upper beam (component n°2) is connected to upper spacers (components n°6) using 1 bolt
FBX16a (bolt n°2) at each connection a spacer.

Each connection includes a 5/8” nut (nut n°2), one F844 washers (washer n°3) and one rectangular washer
(washer n°2)
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1.9.3. Use correct holes

Holes for the splice joint connection must not be used to connect the W-beam to the upper
spacers/posts. Only the intermediate holes in the W-beam can be used as shown in the Figure 24 below.

Considering the geometry of the posts, bolts should be tightened by rotating the head of the shank and
should not be fully tightened until the spice joint bolts are inserted and loosely tightened. A fix wrench
can be used to block the nut if needed.

Holes to connect the W-beam (component n°2) to the upper spacer (component n°5)

Figure 24: 3 holes per W-beam are to be used to connect the W-beam to the upper spacers

1.9.4. Splice joint purpose and location

Splice joints are used to connect together W-beams of successive unit lengths of the longitudinal barrier
section. Splice joints are at mid-span of the post spacing as shown below in Figure 25.

Figure 25: Splice joints are at mid-span of post spacing
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1.9.5. Overlap orientation at splice joint

It is important to make sure that the overlap is correct and the eight (8) slot holes line up in order to
have a smooth transition from one beam to the next one when going from the upstream towards
downstream. At each splice joint, the upstream beam must “overlap” (cover) the downstream beam as
shown below in Figure 26. (Downstream is the direction of traffic flow that side of the barrier).

Upstream W-beam

Downstream W-beam

Upstream W-beam

Downstream W-beam

Figure 26: The upstream beam is connected “overlaps” the downstream beam

1.9.6. Splice joint connection

8 FBBO1 bolts (bolt n°1) are used to connect the W-beams at each splice. The nutis 5/8” size (nut n°1).

Bolt n°1
é

(component n°2)
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1.9.7. Height of the W-beam

The height of the W-beam must be 59.6 in above reference ground level. This height is measured from
the top edge of the W-beam as described in the figure 28 below.

59.6 in

Reference ground level

Figure 28: Height of the W-beam top edge must be 59.6 in above reference ground level
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2. Load Transfer Section

2.1. Intended use

The Load Transfer Section of the TL-5 steel high containment median barrier should be used at each
termination of the installed barrier in order to ensure proper transfer of longitudinal traction loads to
the ground and prevent significant movement of barrier extremities. The Load Transfer Section is made
of the same components as the regular Longitudinal Barrier section to which 4 diagonal cables have
been added.

Cross section of the post is exactly the same as the section of the TL-5 post. Two additional holes in each
post allow easy connection of diagonal load transfer cables.

2.2. Unit length

The Unit Length of the Load Transfer Section is 360 inches and is the distance between the upstream
and downstream extremities (centerline of the splice joints) of the Load Transfer Section as shown in
Figure 29 below. A Load Transfer Section must be installed at each extremity (end) of the TL5
Longitudinal Barrier.

LOAD TRANSFER CABLE

—

[ | Rz | | ]

SICEICE

VI v ~ -
RS /

/

BEVEL WASHER /
& F844 1125] WASHER/

1
LOAD TRANSFER POST) T LOAD TRANSFER =05'/T LOAD TRANSFER =os‘/A LOAD TRANSFER POST/T LOAD TRANSFER POST/T REGULAR =os'/
1

Component n°8 Component n°4

A
Y

360 inches

Figure 29: The Unit Length of the Load Transfer Section is 360"
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2.3. Equip each extremity of the longitudinal barrier

A Unit Length of the Load Transfer Section must be installed at each extremity (end) of the TL5

Longitudinal Barrier in order to comply and be in accordance to what was tested during MASH TL5 test

matrixes 5-10, 5-11,

and 5-12.

2.4. List of materials needed per Unit Length

The following table lists components needed to assemble one drop-down section of the TL-5 center
median barrier. This list has been split into tables 9 through 16 to specify material needs for step by step

assembly of drop-down sections.

Table 8
Quantity
Component # AASHTO TF13 Description AASHTO TF13 per Unit
Reference
Length

Barrier components
Component n°1 192.5” [4890mm] Thrie-beam rail 12-ga RTMO02a* 4
Component n°2 192.5” [4890mm] W-beam rail 10-ga RWMO2b* 4
Component n°3 Back-up plates 12-ga RTBO1a 12
Component n°4 118” [3000mm] long TLS steel post Post** 1
Component n°5 3”[76mm] x 4” [102mm] tubular spacer Upper Tube Spacer** 12
Component n°6 5”[127mm] x 7” [178mm)] tubular spacer Main Tube Spacer** 12
Component n°7 3/16” [Smm] thick cover spacer Main Cover Spacer** 12

. 118” [3000mm] long TL5 steel post with 2 additional -
Component n°8 1.8” [46mm] holes Load transfer post 5

. 3/4” [19mm] W/R guardrail assembly, total length 90” Load transfer cables
Component n“9a [2290mm] (long cable) (long cable)** 2

. 3/4” [19mm] W/R guardrail assembly, total length 83” Load transfer cables
Component n*db [2110mm] (short cable) (short cable)** 2
Hardware (bolts, washers, nuts)
Bolt n°1 Guardra.ll bolt 5/8” [16mm] x 1-1/4”[23mm] for splice FBBOL 30

connection

Bolt n°2 Hex bolt 5/8”[16mm] x 2.0” [50mm] FBX16a 96
Washer n°1 11/8”[29mm] bevel washer Bevel washer** 8
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Washer n°2 3” [75mm] x 1.75” [45mm] rectangular washer plate FWRO03 rect. Washer 36
Washer n°3 5/8” [16mm] plain round steel washer F844 5/8” washer 156
Washer n°4 1” [25mm] plain round steel washer F844 1” washer 8
Nut n°1 Recessed Nut FBB01&3 5/8” FBBO1 80
Nut n°2 Nut FBX16a 5/8” FBX16a 96
Nut n°3 Nut for Anchor cable / Wire assembly Nut fon;la_gfed*iransfer 8

* ASTM A1011 steel Grade 80
** Currently No AASHTO TF13 Number
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2.5. Installation of posts

2.5.1. Components per Unit Length

Table 9
Quantity
Component # AASHTO TF13 Description AASHTO TF13 per Unit
Reference
Length
Barrier components
Componentn®4 118” [3000mm] long TL5 steel post Post** 1
. 118” [3000mm] long TL5 steel post with 2 additional o
Componentn®8 1.8” [46mm] holes Load transfer post 5
2.5.2. Alignment of posts
All the 6 posts must be installed along a straight line as shown below in Figure 30.
R et &------- -3 B------mmmm e ittt Pl t----

Longitudinal line

Figure 30: Posts installed on a line

The web of the post must be placed perpendicular to the longitudinal line of the barrier. Flanges of posts
are thus parallel to the longitudinal line and placed at equal distance from it.

Flanges of the post
Web of the post ges of P

E:_,_zjj Longitudinal line

Figure 31: The web is perpendicular to the longitudinal line. Flanges are at equal distance from the longitudinal
line.
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2.5.3. Post spacing

Post spacing is 5 ft. The post spacing is measured between centerline of the posts as shown below in

Figure 32.

d C d C d C

5 ft

[

Figure 32: Post spacing is 5 ft

2.5.4. Post vertical alignment

Posts must be installed vertically.

K Vertical post

Part of the post above ground level |§
90"
AY

\ .
v Horizontal ground

g Components n°4 and 8
| <

Part of the post driven into the ground g

Figure 33: Posts are vertical

2.5.5. Alternating post orientation

Post C-channel orientation is alternated every post (each post is rotated by 180° compared to the prior

post) as shown below in Figure 34.

<~ - —5&- < - <5F @  —5>

Figure 34: Alternating post orientation
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2.5.6. Post height

The total length of the post is 118 in., half of which must be driven into the ground without deformation
of the post. The top section of the post must thus be 59 in above ground level as shown below in Figure
7.

Figure 35: Post top section is 59 in above ground level
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2.5.7. Order of posts

For the Load Transfer Section, the first post (closest to the TL5 Longitudinal Barrier Section) must be a
Regular Post (component no4) as shown in Figure 36a below. The remaining 5 posts in the Load
Transfer Section are Load Transfer Posts (component no8).” DO NOT install a Load Transfer Posts
(component no8) as the first post (closest to the TL5 Longitudinal Barrier Section) as shown in Figure 36b
on the next page as this is wrong (incorrect).

Load transfer TL5 post Correct

Component n°8 /

Correct

24
S /o,) -
é’/{o
Y o
68

/N
Ty

ponent n°4

S

Regular TL5 post

Figure 36a: Correct location of Regular Post in Load Transfer Section
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Regular TL5 post

Wrong

| Componept\n°4

Load transfer TL5 post

Figure 36b: Incorrect location of Regular Post in Load Transfer Section

2.5.8. Remark

We recommend the TL-5 barrier installer take special care to insure proper post installation as close as
possible to nominal dimensions. Any significant offset or imprecision could lead to connection
difficulties when installing other barrier components. On the other hand, in line installation of posts with
nominal dimensions should make it easier/less time consuming to install the remaining barrier
components.
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2.6. Installation of cables

2.6.1. Components

Table 10
Component # AASHTO TF13 Description AASHTO TF13 Quantity
Reference

Barrier components

. 3/4” [19mm] W/R guardrail assembly, total length 90” Load transfer cables
Component n 9a [2290mm)] (long cable) (long cable) 2

. 3/4” [19mm] W/R guardrail assembly, total length 83” Load transfer cables
Component n® 9b [2110mm)] (short cable) (short cable) 2
Hardware (bolts, washers, nuts)
Washer n°1 11/8”[29mm] bevel washer Bevel washer 8
Washer n° 4 1” [25mm] plain round steel washer F844 1” washer 8
Nut n° 3 Nut for Anchor cable / Wire assembly Nut for Load transfer 8

cable

We recommend installation of cables to take place before assembling beams. Otherwise, beams could

make it difficult to i

nstall cables.

2.6.2. Ensure proper work in tension

Cables must be connected to Load transfer posts (component n°8) that have holes on webs to connect

cables. Cables must be correctly installed as specified below (Figure 9) to ensure proper work in tension.

Component n°8

Component n°8 »

Component n°8 Component n°8

Component n°8

Figure 37: Placement and position of cables (components n°9a and 9b)

Component n°4
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2.6.3. Two different lengths of cables

Due to the alternating post orientation described in §2.5.5. (see Figure 34); two different lengths of
cables must be used as explained below (Figure 38).

When 2 successive « post web » When 2 successive « open post section »

are facing each other: are facing each other:

l_| [—I

J —
<

;) L]

Use a « short cable » (component n°S9b)  Use a « long cable » (component n°9a)

« short cable » ’ | « long cable »

Component 9 I Component 9a

Figure 38: Where to use long and short cables (components 9a and 9b)
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The figure 39 below shows the position of long and short cables along the Load Transfer Section.

Post orientation according to §2.5.5 (see Figure 34):

3J C 3d C d C

« short cable » « long cable » « short cable » « long cable »

2
3]

Component 9b Component 9a Component 9b Component 9a

D7 - N R

e | %N

TE A TR L B TVE R T L Y

Th L TR A
e N

B

Figure 39: Location of long and short cables (components n°9a and 9b) in Load Transfer Section

2.6.4. Bevel washers

Bevel washers (washer n°1) must be used below the nut of cables in order to compensate the inclination
of thread rods. A F844 Flat Washer (Washer n°4) must be placed between the bevel washer (washer n°1)
and the nut used to tighten cables (Nut n°3) as explained below (Figure 39).

., Bevel washer (Washer n°1)
N,  —————
%_/@A&mber n°4

Figure 40: Bevel washer (component n°10) to compensate the inclination of thread rods
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2.6.5. Connection of cables — Details of assembly

/ Nut n°3

Washer n°4
Washer n°1

‘ a c a c a c
i ‘ Ground level|
Il < Component n°8

c Component n°9a

Figure 41: Top post assembly of long cables (component 9a)
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/ Nut n°3

Washer n°4
Washer n°1

3 Component n°8 Ground level

3 Component n°9b

b/

Figure 42: Top post assembly of short cables (component 9b)
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Washer n°1

Washer n°4
Nut n°3

Ground level

< Component n°8

), << Component n°9a

Figure 43: Bottom post assembly of long cables (component 9a)
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Washer n°1

Washer n°4
Nut n°3

A

Ground level

Component n°8

Component n°9b

-

Figure 44: Bottom post assembly of short cables (component 9b)

2.6.6. Pre-tension of cables

Cables are not pre-tensioned cables. Cables must be tightened only to remove slack.
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2.7. Installation of main spacers (tube)

2.7.1. Components

Table 11

Quantity

Component # AASHTO TF13 Description AASHTO TF13 per Unit
Reference
Length

Barrier components
Componentn®6 5”[127mm] x 7” [178mm)] tubular spacer Main Tube Spacer** 12
Hardware (bolts, washers, nuts)
Bolt n°® 2 Hex bolt 5/8”[16mm] x 2.0” [50mm)] FBX16a 24
Washer n°3 5/8” [16mm] plain round steel washer F844 5/8” washer 48
Nut n°2 Nut FBX16a 5/8” FBX16a 24

2.7.2. Connection

One Main Spacer (component n°6) is connected to each side (2 sides) of Load Transfer Posts
(component n°8) and Regular (component n°4) Post using the lowest two holes on two sides of post as
shown in Figure 45 below.

2 main spacers (component n°6) connected to each
Load Transfer Post (component n°8)

2 main spacers (component n°6) connected to the
Regular Post (component n°4)

Figure 45: Main Spacer Location — lowest two holes on two sides of post
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2.7.3. Orientation of spacers

Due to the symmetry of component n°6, it is important to carefully look at the component and install it
with the correct orientation. The open end of the slot must be oriented up as shown below in Figure 9.

Correct

Figure 46: The opening of the slot must be top-oriented

2.7.4. Bolts and Circular washer
Each main spacer (component n°6) is connected to the post using 2 FBX16a bolts (bolt n°2). The nut is
5/8" size (Nut n°2). F844 circular washers (washer n°3) are placed below the head and the nut of each

bolt.

Considering the geometry of spacers, FBX16a bolts (bolt n°2) should be tightened by rotating the head
of the shank. A fix wrench can be used to block the nut if needed.

D c Component n°6

Washer n°3
Bolt n°2 Q
_, &
° Nut n°2
“ Washer n°3
< Component n°4 or 8

Figure 47: Main spacers (component n°6) are connected to posts (components n°4) using two bolts FBX16a (bolt
n°2), two 5/8” nuts (nut n°2) and two F844 washers (washer n°3)
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2.8. Installation of upper spacers (tube)

2.8.1. Components

Table 12

Quantity

Component # AASHTO TF13 Description AASHTO TF13 per Unit
Reference
Length

Barrier components
Component n®5 3”[76mm] x 4” [102mm] tubular spacer Upper Tube Spacer 12
Hardware (bolts, washers, nuts)
Bolt n°® 2 Hex bolt 5/8”[16mm] x 2.0” [50mm)] FBX16a 24
Washer n°3 5/8” [16mm] plain round steel washer F844 5/8” washer 48
Nut n°2 Nut FBX16a 5/8”" FBX16a 24

2.8.2. Connection

One Upper Spacer (component n°5) is connected to each side (2 sides) of Load Transfer Posts
(component n°8) and Regular Post (component n°4) using the highest two holes on two sides of post as
shown in Figure 48 below.

2 upper spacers (component n°5) connected to
each Load transfer post (component n°8)

2 upper spacers (component n°5) connected to the
regular post (component n°4)

Figure 48: Upper Spacer Location — highest two holes on two sides of post
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2.8.3. Bolts and Circular washer

Each upper spacer (component n°5) is connected to the post using 2 FBX16a bolts (bolt n°2). The nut is
5/8” size (Nut n°2). F844 circular washers (washer n°3) are placed below the head and the nut of each
bolt.

Considering the geometry of spacers, FBX16a bolts (bolt n°2) should be tightened by rotating the head
of the shank. A fix wrench can be used to block the nut if needed.

Component n°5

Washer n°3

Component n°8
Bolt n°2

Washer n°3

Figure 49: Upper spacers (component n°5) are connected to posts (components n°4 and 8) using two bolts
FBX16a (bolt n°2), two 5/8” nuts (nut n°2) and two F844 washers (washer n°3)

The Figure 49 shows the assembly of upper spacers (component n°5) on a Load transfer post
(component n°8). The assembly of upper spacers on the regular post (component n°4) follows same
principles.

In case of need, the Figure 12 shows the assembly of upper spacers on a regular post.
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2.9. Installation of main spacers (L part)

2.9.1. Components

Table 13
Quantity
AASHTO TF1
Component # AASHTO TF13 Description SHTO 3 per Unit
Reference
Length
Barrier components
Componentn®7 3/16” [Smm] thick cover spacer Main Cover Spacer 12
Hardware (bolts, washers, nuts)
Boltn° 2 Hex bolt 5/8”[16mm] x 2.0” [50mm)] FBX16a 12
Washer n°3 5/8” [16mm] plain round steel washer F844 5/8” washer 24
Nut n°2 Nut FBX16a 5/8” FBX16a 12

2.9.2. Connection

One cover spacer (component n°7) is connected to each side (2 sides) of a Load transfer post
(component n°8) and the regular post (component n°4) using the middle hole on the post as shown
below in Figure 50.

2 cover spacers (component n°7) connected to
each Load transfer post (component n°8)

2 cover spacers (component n°7) connected to the
regular post (component n°4)

Figure 50: Cover spacer is connected on each flange of the post using the middle hole
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2.9.3. Bolts and Circular washer

Each cover spacer (component n°7) is connected to the post using 1 FBX16a bolt (bolt n°2). The nut is
5/8” size (nut n°2). F844 circular washers (washer n°3) are placed below the head and the nut of each
bolt.

Considering the geometry of spacers, FBX16a bolts (bolt n°2) should be tightened by rotating the head
of the shank. A fix wrench can be used to block the nut if needed.

Nut n°2

< Component n°7

Washer n°3 I

Washer n°3 %
Bolt n°2

< Components n°4 and 8

Figure 51: Cover spacers (component n°7) are connected to posts (components n°4 and 8) using one bolt FBX16a
(bolt n°2), one 5/8” nut (nut n°2) and two F844 washers (washer n°3)
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2.10. Installation of the thrie-beam (main beam)

2.10.1. Components

Table 14
Quantity
Component # AASHTO TF13 Description AASHTO TF13 per Unit
Reference
Length

Barrier components
Component n®1 192.5” [4890mm] Thrie-beam rail 12-ga RTMO2a 4
Component n® 3 Back-up plates 12-ga RTBO1a 12
Hardware (bolts, washers, nuts)
Boltn° 1 Guardra.ll bolt 5/8” [16mm] x 1-1/4”[23mm] for splice FBBOL 24

connection
Boltn° 2 Hex bolt 5/8”[16mm] x 2.0” [50mm] FBX16a 24
Washer n°2 3” [75mm] x 1.75” [45mm] rectangular washer plate FWRO03 rect. Washer 24
Washer n°3 5/8” [16mm] plain round steel washer F844 5/8” washer 24
Nut n°1 Recessed Nut FBB01&3 5/8” FBBO1 24
Nut n°2 Nut FBX16a 5/8” FBX16a 24
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2.10.2. Connection to posts/spacers

The thrie-beam (component n°1) is connected to the main and cover spacers (components n°6 & 7)
using 2 FBX16a bolts (Bolt n°2). The nut is 5/8” size (nut n°2).

The upper bolt connects the thrie-beam to the cover spacer (component n°7). The lower bolt connects
the thrie-beam to the main spacer — tube (component n°6) and passes through component n°7.

Figure 52: Thrie-beams (component n°1) are connected to main and cover spacers (components n°6 and 7)

One F844 circular washer (washer n°3) is placed below the nut of each bolt as shown in Figure 54.

A rectangular washer plate (washer n°2) is placed below the head of each bolt before inserting the bolt
into the thrie-beam as shown in Figures 16. The rectangular washer plate must be used to protect the
thrie-beam from stress concentration.

Component n°3

Washer n°2

Figure 53: Rectangular washers (washer n°2) protect the thrie-beam (component n°1) from stress concentration
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Back-up plates (component n°3) are installed (on the two bolts) below the thrie-beam (component n°1)
at each connection to spacers (components n°6 and 7) as described in Figures 53 and 54.

Nut n°2 + Washer n°3

Component n°3

Component n°1

Component n°6 and 7

Washer n°2

Bolt n°2

Component n°1

Bolt n°2
This bolt goes through components n°1, 3, 6 and 7

Bolt n°2

This bolt goes through components n°1, 3, and 7

Figure 54: The thrie-beam (component n°1) detailed assembly on spacers (components n°6 and 7).
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2.10.3. Use correct holes

Thrie-beams must be installed on each sides of the barrier (since this is a center median barrier).

Holes for the splice joint connection must not be used to connect the thrie-beam to the main
spacers/posts. Only the intermediate holes in the thrie-beam can be used as shown below in Figure 55.

Considering the geometry of the posts, the bolts should be tightened by rotating the head of the shank
and should not be fully tightened until the spice joint bolts are inserted and loosely tightened. A fix
wrench can be used to block the nut if needed.

- - = =
=2 =2 =3 S
—— L3 L} L} { — S—
= = = =
= = =3 =
— = i i  — m—
= = = S =)
A N D~ A Z
= = = =

Holes to connect the Thrie-beam (component n°1) to main spacers (components n°6 and 7)

Figure 55: 6 holes per thrie-beam item are used to connect the thrie-beam to the main spacers

2.10.4. Splice joint location

Splice joints are at mid-span of the post spacing as shown below in Figure 56.

Figure 56: Splice joints are at mid-span of post spacing

Remark:

The splice joint connection of the Load Transfer Section to the longitudinal barrier, via the thrie-beam
component is explained in §2.12.2. and is illustrated in the Figure 67.
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2.10.5. Overlap orientation at splice joint

It is important to make sure that the overlap is correct and the twelve (12) slot holes line up in order to
have a smooth transition from one beam to the next one when going from the upstream towards
downstream. At each splice joint, the upstream beam must “overlap” (cover) the downstream beam as
shown below in Figure 57. (Downstream is the direction of traffic flow that side of the barrier).

Upstream beam

Downstream beam

Figure 57: The upstream beam “overlaps” the downstream beam

2.10.6. Splice joint connection

12 FBBO1 bolts (bolt n°1) are used to connect the Thrie-beams at each splice. The nut is 5/8” size (nut
n°1).

Bolt n°1

Figure 58: 12 bolts FBBO1 (Bolts n°1) are used for the splice joint connection of Thrie-beams (component n°1)
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2.10.7. Height of the thrie-beam

The height of the thrie-beam must be 35.2 in above reference ground level. This height is measured
from the top edge of the thrie-beam as described in the Figure 59 below.

35.21in

Reference ground level

Figure 59: Height of the thrie-beam top edge must be 35.2 in above reference ground level
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2.11. Installation of the W-beam (upper beam)

2.11.1. Components

Table 15
Quantity
Component # AASHTO TF13 Description AASHTO TF13 per Unit
Reference
Length

Barrier components
Component n® 2 192.5” [4890mm] W-beam rail 10-ga RWMO02b 4
Hardware (bolts, washers, nuts)
Bolt n° 1 Guardra.ll bolt 5/8” [16mm] x 1-1/4”[23mm] for splice FBBOL 16

connection
Boltn°®2 Hex bolt 5/8”[16mm] x 2.0” [50mm] FBX16a 12
Washer n°2 3” [75mm] x 1.75” [45mm] rectangular washer plate FWRO03 rect. Washer 12
Washer n°3 5/8” [16mm] plain round steel washer F844 5/8” washer 12
Nut n°1 Recessed Nut FBB01&3 5/8” FBBO1 16
Nut n°2 Nut FBX16a 5/8” FBX16a 12

2.11.2. Connection to posts/spacers

The W-beam (component n°2) is connected to the upper spacer (component n°5) on each post using 1
FBX16a bolt (bolt n°2) as shown below in Figures 60 and 61. The nut is 5/8” size (nut n°2).

One F844 circular washer (washer n°3) is placed below the nut of each bolt.

One rectangular washer plate (washer n°2) is placed below the head of each bolt before inserting the
bolt into the W-beam as shown in Figure 61. The rectangular washer plate must be used to protect the

W-beam from stress concentration.
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Figure 60: The W-beam (component n°2) is connected to the upper spacer (component n°5)

W-beams must be installed on each sides of the barrier (since this is a center median barrier).

Nut n°2

Washer n°3
ﬂ

Bolt n°2

Washer n°2

Figure 61: The upper beam (component n°2) is connected to upper spacers (components n°6) using 1 bolt
FBX16a (bolt n°2) at each connection a spacer.

Each connection includes a 5/8” nut (nut n°2), one F844 washers (washer n°3) and one rectangular washer
(washer n°2)
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2.11.3. Use correct holes

Holes for the splice joint connection must not be used to connect the W-beam to the upper
spacers/posts. Only the intermediate holes in the W-beam can be used as shown in the Figure 62 below.

Considering the geometry of the posts, bolts should be tightened by rotating the head of the shank and
should not be fully tightened until the spice joint bolts are inserted and loosely tightened. A fix wrench
can be used to block the nut if needed.

Holes to connect the W-beam (component n°2) to the upper spacer (component n°5)

Figure 62: 3 holes per W-beam are to be used to connect the W-beam to the upper spacers

2.11.4. Splice joint location

Splice joints are at mid-span of the post spacing as shown below in Figure 63.

Figure 63: Splice joints are at mid-span of post spacing

Remark:

The splice joint connection of the Load Transfer Section to the longitudinal barrier, via the W-beam
component is explained in §2.12.3. and is illustrated in the Figure 68.
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2.11.5. Overlap orientation at splice joint

It is important to make sure that the overlap is correct and the eight (8) slot holes line up in order to
have a smooth transition from one beam to the next one when going from the upstream towards
downstream. At each splice joint, the upstream beam must “overlap” (cover) the downstream beam as
shown below in Figure 64 (Downstream is the direction of traffic flow that side of the barrier).

Upstream W-beam

Downstream W-beam

Downstream W-beam

Upstream W-beam

Figure 64: The upstream beam is connected “overlaps” the downstream beam

2.11.6. Splice joint connection

8 FBBO1 bolts (bolt n°1) are used to connect the W-beams at each splice. The nutis 5/8” size (nut n°1).

Bolt n°1

S %
: « N ™ qs

Figure 65: 8 bolts FBBO1 (bolt n°1) and 8 nuts (nut n°1) are used for the splice joint connection of W-beams
(component n°2)
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2.11.7. Height of the W-beam

The height of the W-beam must be 59.6 in above reference ground level. This height is measured from
the top edge of the W-beam as described in the figure 66 below.

59.6 in

Reference ground level

Figure 66: Height of the W-beam top edge must be 59.6 in above reference ground level
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2.12. Connection to the Longitudinal barrier section

2.12.1. Components

Table 16
Quantity
Component # AASHTO TF13 Description AASHTO TF13 per Unit
Reference
Length
Hardware (bolts, washers, nuts)
Boltn° 1 Guardra.ll bolt 5/8” [16mm] x 1-1/4”[23mm] for splice FBBOL 40
connection
Nut n°1 Recessed Nut FBB01&3 5/8” FBBO1 40

2.12.2. Connection of the thrie-beam

The Load Transfer Section and the Longitudinal Barrier Section Thrie Beams on both sides of the barrier
are connected at the splice joints using 12 sets of FBBO1 bolts and nuts (bolt nol and nut nol) per side.

Refer to §2.10.4. to §2.10.6.

Figure 67: Load Transfer Section and Longitudinal Barrier — Thrie Beam Splice Joint Connection

Important remark: Instructions detailed in §2.10.3., 2.10.5. and 2.10.6. also apply here.
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2.12.3. Connection of the W-beam

The Load Transfer Section and the Longitudinal Barrier Section W-Beams on both sides of the barrier are
connected at the splice joints using 8 sets of FBBO1 bolts and nuts (bolt nol and nut nol) per side.

Refer to §2.11.4. to §2.11.6.

Figure 68: Load Transfer Section and Longitudinal Barrier — W-Beam Splice Joint Connection

Important remark: Instructions detailed in §2.11.3., 2.11.5. and 2.11.6. also apply here.
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3. Drop-down section

3.1. Intended use

The Drop-down section of the TL-5 steel high containment median barrier should be used when this

barrier is connected to a lower containment barrier with no upper channel.

The drop-down terminates the upper rail with a proper drop behind the thrie-beam avoiding an
unprotected end of the upper rail.

Figure 69: Drop-down sections are designed to avoid exposing the sharp edge of the upper W-beam to oncoming
traffic

Post cross section of the Drop-down section is the same as the TL-5 post geometry of the Longitudinal

containment section.
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3.2. Unit length

The Unit Length of the Drop Down Section is 180 inches and is the distance between the upstream and
downstream extremities (centerline of the splice joints) of the Drop Down Section as shown in Figure 70

P

TURNED DOWN BEAM

i)

:'E: o o 1

= == = =t

— -] J J
1 Y ;
y SHORT POST MEDIUM POST i
dliomponent n°11 Component n°11 Component n°10 i
N 180 inches T

Figure 70: The Unit Length of the drop-down section is 180”
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3.3. List of materials needed

The following table lists components needed to assemble drop-down sections of the TL-5 center median

barrier. This list has been split into tables 18 through 23 to specify material needs for step by step

assembly of drop-down sections.

Table 17
Quantity
Component # AASHTO TF13 Description AASHTO TF13 per Unit
Reference
Length
Barrier components
Component n®1 192.5” [4890mm] Thrie-beam rail 12-ga RTMO02a* 2
Component n® 3 Back-up plates 12-ga RTBO1a 6
Component n®°5 3”[76mm] x 4” [102mm] tubular spacer Upper Tube Spacer** 2
Component n° 6 5”[127mm] x 7” [178mm)] tubular spacer Main Tube Spacer** 6
Component n®7 3/16” [Smm] thick cover spacer Main Cover Spacer** 6
Componentn®10 | 108” [2740mm)] long TL5 steel post Medium post** 1
Componentn®11 | 90” [2280mm] long TL5 steel post Short post** 2
. Welded W-beam rail 10-ga — nominal angle 26° — Upstream Turned-
Component n* 12 Upstream end down W-beam** 1
Component n° 13 Welded W-beam rail 10-ga — nominal angle 26° — Downstream Turned- 1
P Downstream end down W-beam**
Hardware (bolts, washers, nuts)
Boltn° 1 Guardra.ll bolt 5/8” [16mm] x 1-1/4”[23mm] for splice FBBOL 40
connection
Boltn°2 Hex bolt 5/8”[16mm] x 2.0” [50mm] FBX16a 36
Washer n°2 3” [75mm] x 1.75” [45mm] rectangular washer plate FWRO03 rect. Washer 14
Washer n°3 5/8” [16mm] plain round steel washer F844 5/8” washer 58
Nut n°1 Recessed Nut FBB01&3 5/8” FBBO1 40
Nut n°2 Nut FBX16a 5/8” FBX16a 36

* ASTM A1011 steel Grade 80
** Currently No AASHTO TF13 Number
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3.4. Installation of posts

3.4.1. Components

Table 18
Quantity
AASHTO TF1
Component # AASHTO TF13 Description SHTO 3 per Unit
Reference
Length
Barrier components
Component n®10 | 108” [2740mm] long TL5 steel post Medium post 1
Component n®11 | 90” [2280mm] long TL5 steel post Short post 2

3.4.2. General overview

A drop-down section contains a “medium post” (component n°10) placed at a distance of 5 ft (see
section 3.4.4. for more details on post spacing) from the first/last post of the barrier. The medium post
(component n°10) is then followed by 2 “short posts” (component n°11) spaced by 5 ft as well.

Component n°11

Component n°11

Component n°10

[0‘90'7
. /7
X ebsfel.

Figure 71: 3 posts must be installed for each drop-down section — 1 medium post (component n°10) followed by
2 short posts (component n°11).
Refer to Figure 74 for detailed information on post spacing.
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3.4.3. Alignment of posts

All post must be installed along a straight line as shown below in Figure 72.

Component n°11 Component n°10

Longitudinal line ey

-------- et c B R s S e e 2

Figure 72: Posts installed on a line

The web of the post must be placed perpendicular to the longitudinal line of the barrier. Flanges of posts
are thus parallel to the longitudinal line and placed at equal distance from it.

Flanges of the post
Web of the pgst

Longitudinal line

L)

Figure 73: The web is perpendicular to the longitudinal line. Flanges are at equal distance from the longitudinal
line.

3.4.4. Post spacing

Post spacing is 5 ft. The post spacing is measured between centerline of the posts as shown below in
Figure 74.

N\

5 ft

Figure 74: Post spacing is 5 ft
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3.4.5. Post vertical alignment
Posts must be installed in a vertical position.

Vertical post E

Vertical post
Part of the post above ground level ]

Horizontal ground

Part of the post driven into the ground

Figure 75: Posts are vertical

3.4.6. Alternating post orientation

Post C-channel orientation is alternated every post (each post is rotated by 180° compared to the prior

post) as shown below in Figure 76.

The C-channel of “medium posts” (component n°10) are oriented toward the barrier. The C-channel of
short posts (component n°11) are thus installed following the instruction of rotating the post by 180°
compared to the prior post.

Component n°11 Component n°10

B <3 >

Figure 76: Alternating post orientation
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3.4.7. Post height

A length of 59 in of each post must be driven into the ground without deformation of the post. The top
section of medium posts (component n°10) and short posts (component n°11) must thus be,
respectively, 48.6 in and 30.9 in above ground level as shown below in Figure 77.

48.6in _

30.9in_

TP T LI e L

Horizontal ground

59in

RN YT YR Y S Y S Y

|I N

Drop down section Load Transfer Section <

N\

Figure 77: Post top section is 30.9in and 48.6in above ground level for, respectively, components n°11 and n°10.

3.4.8. Remark

We recommend the TL-5 barrier installer to take special care to insure proper post installation as close
as possible to nominal dimensions. Any significant offset or imprecision could lead to connection
difficulties when installing other Drop-down section components.
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3.5. Installation of main spacers (tube)

3.5.1. Components

Table 19

Quantity

Component # AASHTO TF13 Description AASHTO TF13 per Unit
Reference
Length

Barrier components
Component n® 6 5”[127mm] x 7” [178mm)] tubular spacer Main Tube Spacer 6
Hardware (bolts, washers, nuts)
Boltn°2 Hex bolt 5/8”[16mm] x 2.0” [50mm] FBX16a 12
Washer n°3 5/8” [16mm] plain round steel washer F844 5/8” washer 24
Nut n°2 Nut FBX16a 5/8” FBX16a 12

3.5.2. Connection

One main spacer (component n°6) is connected to each side (2 sides) of a medium or short post
(respectively components n°12 and 13) using the two lowest holes as show below in Figures 78 and 79.
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< Component n°10

Component n°6

Washer n°3

Bolt n°2

Figure 78: Main spacer (component n°6) connection on each flange of medium posts (component n°10).

Refer to Figure 78 for more detailed information on fasteners.
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/ ¢ \ Nut n°2

o2 Washer n°3
Component n°6

8 :

Cd
8 < Component n°13
“\
A
Washer n°3
Bolt n°2

Figure 79: Main spacer (component n°6) connection on each flange of short posts (component n°11).

Refer to Figure 78 for more detailed information on fasteners.

3.5.3. Orientation of spacers

Due to the symmetry of component n°6, it is important to carefully look at the component and install it
with the correct orientation. The open end of the slot must be oriented up as shown below in Figure 80.

Figure 80: The opening of the slot must be top-oriented
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3.5.4. Bolts and Circular washer

Each main spacer (component n°6) is connected to the post using 2 FBX16a bolts (bolt n°2). The nut is
5/8” size (nut n°2).

Considering the geometry of spacers, FBX16a bolts (bolt n°2) should be tightened by rotating the head
of the shank. A fix wrench can be used to block the nut if needed.

F844 circular washers (washer n°3) are placed below the head and the nut of each bolt.

T c C

omponent n°6
Washer n°3

Bolt n°2 ‘

®

Nut n°2

Washer n°3

< Component n°10 and 11

Figure 81: Main spacers (component n°6) are connected to medium and short posts (components n°10 and 11)
using two bolts FBX16a (bolt n°2), two 5/8” nuts (nut n°2) and two F844 washers (washer n°3)
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3.6. Installation of upper spacers (tube)

3.6.1. Components

Table 20
Quantity
AASHTO TF1
Component # AASHTO TF13 Description SHTO 3 per Unit
Reference
Length
Barrier components
Component n®5 3”[76mm] x 4” [102mm] tubular spacer Upper Tube Spacer 2
Hardware (bolts, washers, nuts)
Bolt n° 2 Hex bolt 5/8”[16mm] x 2.0” [50mm)] FBX16a 4
Washer n°3 5/8” [16mm] plain round steel washer F844 5/8” washer 8
Nut n°2 Nut FBX16a 5/8” FBX16a 4

3.6.2. Connection

One upper spacer (component n°5) is connected to each side (2 sides) of a medium post (component
n°10) using the two highest holes on the post as shown below in Figure 82. There is no upper spacer

connected to short posts (component n°11).
Component n°5

Component n°10

Component n°5

....
.....

....

Figure 82: An upper spacer (component n°5) is connected to each flange of medium posts (component n°10)

using two highest holes
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3.6.3. Bolts and Circular washer

Each upper spacer (component n°5) is connected to the post using 2 FBX16a bolts (bolt n°2). The nut is
5/8” size (nut n°2).

Considering the geometry of spacers, FBX16a bolts (bolt n°2) should be tightened by rotating the head
of the shank. A fix wrench can be used to block the nut if needed.

F844 circular washers (washer n°3) are placed below the head and the nut of each bolt.

Washer n°3

Figure 83: Upper spacers (component n°5) are connected to short posts (components n°10) using two bolts
FBX16a (bolt n°2), two 5/8” nuts (nut n°2) and two F844 washers (washer n°3)
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3.7. Installation of main spacers (part-L)

3.7.1. Components

Table 21
Component # AASHTO TF13 Description Aﬁse:I:r(::cF:B Quantity
Barrier components
Component n®7 3/16” [Smm] thick cover spacer Main Cover Spacer 6
Hardware (bolts, washers, nuts)
Bolt n° 2 Hex bolt 5/8”[16mm] x 2.0” [50mm] FBX16a 6
Washer n°3 5/8” [16mm] plain round steel washer F844 5/8” washer 12
Nut n°2 Nut FBX16a 5/8” FBX16a 6

3.7.2. Connection

One cover spacer (component n°7) is connected to each side (2 sides) of a medium or short post
(components n°10 or 11) using the middle hole on the post as shown below in Figure 84.

Component n°7

Component n°11

Component n°11

Component n°10T

Figure 84: A cover spacer (component n°7) is connected to each flange of medium or short posts (component
n°10 and n°11) using the remaining hole on the post
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3.7.3. Bolts and Circular washer

Each cover spacer (component n°7) is connected to the post using 1 FBX16a bolt (bolt n°2). The nut is
5/8” size (nut n°2).

Considering the geometry of spacers, FBX16a bolts (bolt n°2) should be tightened by rotating the head
of the shank. A fix wrench can be used to block the nut if needed.

F844 circular washers (washer n°3) are placed below the head and the nut of each bolt.
Nut n°2

K Washer n°3

e

Washer n°3 > o -~ .

Bolt n°2 > &

Figure 85: Cover spacers (component n°7) are connected to medium and short posts (components n°10 and 11)
using one bolt FBX16a (bolt n°2), one 5/8” nut (nut n°2) and two F844 washers (washer n°3)
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3.8. Installation of the upper turned-down W-beam

3.8.1. Components

Table 22
Component # AASHTO TF13 Description AASHTO TF13 Quantity
Reference
Barrier components
Component n° 12 Welded W-beam rail 10-ga — nominal angle 26° — Upstream Turned- 1
Upstream end down W-beam
. Welded W-beam rail 10-ga — nominal angle 26° — Downstream Turned-
Component n® 13 1
Downstream end down W-beam
Hardware (bolts, washers, nuts)
Bolt n° 1 Guardra.ll bolt 5/8” [16mm] x 1-1/4”[23mm] for splice FBBOL 16
connection
Boltn°2 Hex bolt 5/8”[16mm] x 2.0” [50mm] FBX16a 2
Washer n°2 3” [75mm] x 1.75” [45mm] rectangular washer plate FWRO03 rect. Washer 2
Washer n°3 5/8” [16mm] plain round steel washer F844 5/8” washer 2
Nut n°1 Recessed Nut FBB01&3 5/8” FBBO1 16
Nut n°2 Nut FBX16a 5/8” FBX16a 2

3.8.3. Upstream and Downstream turned-down W-beam

Considering that the TL-5 barrier is a median separator, each extremity of the barrier has an upstream
and a downstream extremity. It will be thus important to follow instructions listed in §3.8.6. in order to
correctly assemble splice joints.
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3.8.4. Connection to posts/spacers, bolts and washers

Upstream and Downstream turned-down W-beams (respectively components n°12 and n°13) are
connected to the upper spacer (component n°5) of the medium post (component n°10). This connection
is made using 1 FBX16a bolt (bolt n°2). The nut is 5/8” size (nut n°2).

Figure 86: Connection of turn-down W-beam (components n°12 and n°13) to posts/spacers

One F844 circular washer (washer n°3) is placed below the nut of each bolt. One rectangular washer
plate (washer n°2) is placed below the head of each bolt before inserting the bolt into the turned-down
W-beam (components n°12 or 13) as shown in Figure 87.

Washer n°3

Y

‘ Washer n°2

Bolt n°2

Figure 87: Turn-down W-beam (components n°12 and n°13) are connected to upper spacers (component n°5)
using one bolt FBX16a (bolt n°2), on 5/8” nut (nut n°2), one F844 washers (washer n°3) and one rectangular
washer plate (washer n°2)
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3.8.5. Connection to the Load Transfer Section

The Drop-down section is connected to the Load Transfer Section using 8 FBBO1 bolts (bolt n°1) installed
at the splice connection of the turned-down W-beams (components n°12 and 13) on each side of the
barrier. Each bolt is equipped with a 5/8” size nut (nut n°1).

3.8.5.1. Splice joint connection

Turned-down W-beams (components n°12 and 13) are connected to the upper beam (component n°2)
of the TL-5 Load Transfer Section by a splice joint connection as shown below in Figure 88.

Figure 88: Connection of turn-down W-beam (components n°12 and n°13) to the upper beam of the TL5 barrier
Each splice joint connection is made with 8 FBBO1 bolts (bolt n°1). The nut is 5/8” size (nut n°1).

Nut n°1 5 »

B

Figure 89: 8 bolts FBBO1 (bolt n°1) and 8 nuts (nut n°1) are used for the splice joint connection of Turn-down W-
beams (component n°12 and n°13)
A magnified view is shown below in Figure 90
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Nut n°1

B : Bolt n°1

Figure 90: Magnified view of Figure 89

3.8.5.2. Overlap orientation at splice joint

It is important to make sure that the overlap is correct and the eight (8) slot holes line up in order to
have a smooth transition from the W-beam (component n°2) to the Turned-down W-beam (component
n°12 or 13) when going from the upstream towards downstream. At each splice joint, the upstream
beam must “overlap” (cover) the downstream beam as shown below in Figures 91 and 92. (Downstream
is the direction of traffic flow on that side of the barrier).

Figure 91: Overlap in the direction of the traffic: the turn-down W-beam overlaps the upper beam
A magnified view is shown below in Figure 93
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Figure 92: Overlap facing the traffic: the upper beam overlaps the turn-down W-beam
A magnified view is shown below in Figure 93

Direction of the trafic

Refer to Figure 88

Refer to Figure 89

Direction of the trafic

Figure 93: Magnified view of Figures 91 and 92
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3.9. Installation of the thrie-beam

3.9.1. Components

Table 23
Component # AASHTO TF13 Description AASHTO TF13 Quantity
Reference

Barrier components

Component n®1 192.5” [4890mm] Thrie-beam rail 12-ga RTMO02a* 2

Component n® 3 Back-up plates 12-ga RTBO1a 6

Hardware (bolts, washers, nuts)

Bolt n° 1 Guardra.ll bolt 5/8” [16mm] x 1-1/4”[23mm] for splice FBBOL 24
connection

Boltn°® 2 Hex bolt 5/8”[16mm] x 2.0” [50mm] FBX16a 12

Washer n°2 3” [75mm] x 1.75” [45mm] rectangular washer plate FWRO03 rect. Washer 12

Washer n°3 5/8” [16mm] plain round steel washer F844 5/8” washer 12

Nut n°1 Recessed Nut FBB01&3 5/8” FBBO1 24

Nut n°2 Nut FBX16a 5/8” FBX16a 12

3.9.2. Connection to post/spacers

The thrie-beam (component n°1) is connected to the main spacers (components n°6 & 7) using 2 FBX16a
bolts (Bolt n°2). The nut is 5/8” size (hut n°2).

The upper bolt connects the thrie-beam to the cover spacer (component n°7). The lower bolt connects
the thrie-beam to the main spacer — tube (component n°6) and passes through component n°7.

One F844 circular washer (washer n°3) is placed below the nut of each bolt.

A rectangular washer plate (washer n°2) is placed below the head of each bolt before inserting the bolt
into the thrie-beam as shown in Figure 94. The rectangular washer plate must be used to protect the
thrie-beam from stress concentration.

Back-up plates (component n°3) are installed (on the two bolts) below the thrie-beam (component n°1)
at each connection to spacers (components n°6 and 7) as shown in Figure 94.
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Washer n°3 Nut n°2

Component n°3

Washer n°2

Bolt n°2

Figure 94: The thrie-beam (component n°1) assembly on spacers (components n°6 and 7).

3.9.3. Use correct hole

Thrie-beams must be installed on each sides of the barrier (since this is a center median barrier).

Holes for the splice joint connection must not be used to connect the thrie-beam to the main
spacers/posts. Only intermediate holes in the thrie-beam can be used as shown below in Figure 95.

Considering the geometry of the posts, the bolts should be tightened by rotating the head of the shank
and should not be fully tightened until the spice joint bolts are inserted and loosely tightened. A fix
wrench can be used to block the nut if needed.

..== = T 3 = = =='.
< ° o o
—— = = — - ——
Holes to connect the thrie-beam (component n°1) to main Holes to connect the thrie-beam (component n°1) to main spacers
spacers (components n°6 and 7) of short posts (component n°11) (components n°6 and 7) of medium posts (component n°10)

Figure 95: 6 holes per thrie-beam item are used to connect the thrie-beam to the main spacers
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3.9.4. Connection to the Load Transfer Section

The Drop-down section is connected to the Load Transfer Section using 12 FBBO1 bolts (bolt n°1)
installed at the splice connection of the Thrie-beams (components n°1) on each side of the barrier. Each
bolt is equipped with a 5/8” size nut (nut n°1).

3.9.4.1. Splice joint connection

Thrie-beams (component n°1) are connected to Thrie-beams of the main section of the TL-5 by a splice
joint connection as show below in Figure 96.

Each splice joint connection is made with 12 FBBO1 bolts (bolt n°1). The nut is 5/8” size (nut n°1).

Figure 96: 12 bolts FBBO1 (bolts n°1) and 12 nuts (nut n°1) are used for the splice joint connection of Thrie-
beams (component n°1)

It is important to note that the turn-down W-beam isn’t bolted to the thrie-beam.

3.9.4.2. Overlap orientation at splice joint

It is important to make sure that the overlap is correct and the twelve (12) slot holes line up in order to
have a smooth transition from one beam to the next one when going from the upstream towards
downstream. At each splice joint, the upstream beam must “overlap” (cover) the downstream beam.
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4. Appen

dix

Table 24
Component # AASHTO TF13 Description AASHTO TF13 Gregory part
Reference numbers
Barrier components
Component n®1 192.5” [4890mm] Thrie-beam rail 12-ga RTMO02a* 902HDG
Component n® 2 192.5” [4890mm] W-beam rail 10-ga RWMO02b* 903HDG
Component n® 3 Back-up plates 12-ga RTBO1a 205PG4
Component n® 4 118” [3000mm] long TL5 steel post Post** TL5025HDG
. " " Upper Tube
Component n®°5 3”[76mm] x 4” [102mm] tubular spacer Spacer** TL5026HDG
o ” ” Main Tube
Component n° 6 5”[127mm] x 7” [178mm)] tubular spacer Spacer** TL5027HDG
Component n®7 3/16” [5mm] thick cover spacer Ms?:cgfrfr TL5028HDG
. 118” [3000mm] long TL5 steel post, with two Load transfer
Component n* 8 additional 1.8” [46mm)] holes Post** TL5023HDG
. 3/4” [19mm] W/R guardrail assembly, total Load transfer
Component n* 9a length 90” [2290mm] (long cable) cables** (long) TL5044G
3/4” [19mm] W/R guardrail assembly, total Load transfer
C tn° 9 TL5045G
omponent n length 83” [2110mm] (short cable) cables** (short)
Componentn®10 | 108” [2740mm)] long TL5 steel post Medium post** TL5033HDG
Componentn®11 | 90” [2280mm] long TL5 steel post Short post** TL5034HDG
. Welded W-beam rail 10-ga — nominal angle 26° — | Upstream Turned-
Component n® 12 Upstream end down W-beam** TL5036HDG
. . o Downstream
Component n°® 13 Welded W-beam rail 10-ga — nominal angle 26 Turned-down W- TL5039HDG
Downstream end -
beam
Hardware (bolts, washers, nuts)
Boltn° 1 Gu.ardrall bolt.5/8 [16mm] x 1-1/4”[23mm)] for FBBOL 10016
splice connection
Boltn°2 Hex bolt 5/8”[16mm] x 2.0” [50mm] FBX16a 1006G
Washern® 1 11/8”[29mm] bevel washer Bevel washer** TL5043HDG
Washer n° 2 3” [75mm] x 1.75” [45mm] rectangular washer FWRO3 rect. 1003G
plate Washer
Washern® 3 5/8” [16mm] plain round steel washer F844 5/8” washer 1019G
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Washer n° 4 1” [25mm] plain round steel washer F844 1” washer 1012G

Nutn®1 Recessed Nut FBBO1&3 5/8” FBBO1 1000G

Nut n® 2 Nut FBX16a 5/8” FBX16a 1005G

Nut for Load
Nutn®3 Nut for Anchor cable / Wire assembly utfortoa 1011G
transfer cable**

* ASTM A1011 steel Grade 80
** Currently No AASHTO TF13 Number
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The TL-5 steel high containment median longitudipatrier should be used in locations where contaitn
and redirection of heavy vehicles is required. Tasrier should be used in locations where the mari
dynamic deflection is intended to be 52" [1320mm]less. This barrier should be used in locationgnel
road users are exposed to severe fixed obstagebr{dge piers, walls ...) or to separate trafficda (median
This barrier is also an ideal altéveafor locations where maintenance and replacermér
existing barrier is frequent due to minor impa&@ynamic deflections measured with test TL5-10 (QKED
car) and TL5-11 (2,270kg pickup truck) are respetyionly 12" [305mm] and 19” [485mm].

separation).

INTENDED USE

COMPONENTS
Unit length = 180 inches [4570 mm]

Designator

FBBO1

FBX16a

F844 5/8” washer

FWRO03 rect. washer

RWMO02b

RTMO02a

RTBOla

Post

Upper Tube Spacer

Main Cover Spacer

Main Tube Spacer

Component

AASHTO Guardrail bolt and recessed nut for splice
connection in ASTM A307, Grade B

AASHTO Hex bolt x 2.0” [50mm] and nut in ASTM
A307, Grade B

5/8” [L6mm] plain round steel washer in accordance
to ANSI B18.22, Type B

3" [75mm] x 1.75” [45mm] rectangular washer plate
in ASTM A1011, Grade 50

192.5” [4890mm] W-beam rail 10-ga, ASTM A1011
steel Grade 80

192.5” [4890mm] Thrie-beam rail 12-ga, ASTM
A1011 steel Grade 80

AASHTO Back-up plates 12-ga, ASTM A1011 steel
Grade 50

118" [3000mm] long TL5 steel post, ASTM A1011
steel Grade 50

3" [76mm] x 4” [102mm] tubular spacer, ASTM
A500 steel Grade B

3/16” [5mm] thick cover spacer in ASTM A1011,
Grade 50

5" [127mm] x 7" [178mm] tubular spacer, ASTM
A500 steel Grade B

System

Longitudinal
barrier section

Longitudinal
barrier section

Longitudinal
barrier section

Longitudinal
barrier section

Longitudinal
barrier section

Longitudinal
barrier section

Longitudinal
barrier section

Longitudinal
barrier section

Longitudinal
barrier section

Longitudinal
barrier section

Longitudinal
barrier section

Number

40

48

78

18

APPROVALS

REFERENCES

TL-5STEEL HIGH CONTAINMENT MEDIAN BARRIER

SGM42

SHEET NO.

DATE

4 of 8

07/01/16 rev.

A

ArcelorMittal






[1510]
59.4"

LOAD TRANSFER CABLE

| B
|
[ A |
b |
[}
[}
| | | | | | | | | | |
| B
BEVEL WASHER [
& F844 1'"[25] WASHER LOAD TRANSFER POST REGULAR POST

BEVEL WASHER & F844 1"[25] WASHER

[1500]
59.0"

(890]

LOAD TRANSFER CABLE

e

o5 [
o = | !
2% _——— =
0 o w— | r—|
)= bl Lr o Lr
S T B
—= —=
Y b
TOP VIEW
SECTION B-B

TL-5 STEEL HIGH CONTAINMENT MEDIAN BARRIER

R SGM42

ArcelorMittal SHEET NO. DATE:

50f8 03/25/16




MPI

Tampon





INTENDED USE

The Load Transfer Section of the TL-5 steel higmtammment median barrier should be used at €
termination of the installed barrier in order tosere proper transfer of longitudinal traction loddsthe
ground and prevent significant movement of bareieremities. The Load Transfer section is madehef
same components as the regular Longitudinal Baséetion to which 4 diagonal cables have been ad
Cross section of the post is exactly the sameesdhtion of the TL-5 post. Two additional holegéth post

allow easy connection of diagonal load transfetesab

COMPONENTS
Unit length = 360 inches [9140 mm]
Designator Component
FBBOL AASHTO Guardrail bolt and recessed nut for splice
connection in ASTM A307, Grade B
FBX16a AASHTO Hex bolt x 2.0” [50mm] and nut in ASTM

A307, Grade B

5/8” [16mm] plain round steel washer in accordance
to ANSI B18.22, Type B

3" [75mm] x 1.75” [45mm] rectangular washer plate
in ASTM A1011, Grade 50

192.5" [4890mm] W-beam rail 10-ga, ASTM A1011

F844 5/8” washer

FWRO03 rect. washer

RWMO2b steel Grade 80
192.5” [4890mm] Thrie-beam rail 12-ga, ASTM
RTMO2a A1011 steel Grade 80
RTBO1a AASHTO Back-up plates 12-ga, ASTM A1011 steel
Grade 50
Post 118" [3000mm] long TL5 steel post, ASTM A1011

steel Grade 50

118" [3000mm] long TL5 steel post, ASTM A1011
steel Grade 50 with two additional 1.8” [46mm]
holes

3" [76mm] x 4" [102mm] tubular spacer, ASTM
A500 steel Grade B

3/16” [5mm] thick cover spacer in ASTM A1011,
Grade 50

5" [127mm] x 7" [178mm] tubular spacer, ASTM
A500 steel Grade B

3/4” [19mm] W/R guardrail assembly and nuts,
total length 90” [2290mm]

3/4” [19mm] W/R guardrail assembly and nuts,
total length 83” [2110mm]

1 1/8"[29mm] bevel washer in accordance to AlSI
1215

1” [25mm] plain round steel washer in accordance to
ANSI B18.22, Type B

Load transfer Post

Upper Tube Spacer
Main Cover Spacer

Main Tube Spacer

Load transfer cable
(long cable)
Load transfer cable
(short cable)

Bevel washer

F844 1" washer

System

Load transfer
section
Load transfer
section
Load transfer
section
Load transfer
section
Load transfer
section
Load transfer
section
Load transfer
section
Load transfer
section

Load transfer
section

Load transfer
section
Load transfer
section
Load transfer
section
Load transfer
section
Load transfer
section
Load transfer
section

Load transfer
section

Number

80
96
156

36

12
12

12
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INTENDED USE

The Drop-down section of the TL-5 steel high camtant median barrier should be used when thisdyasi
connected to a lower containment barrier with npaughannel. The drop-down terminates the uppkwirta
a proper drop behind the thrie-beam avoiding arratepted end of the upper rail. Post cross sedcifahe
Drop-down section is the same as the TL-5 post gégnof the Longitudinal containment section.

COMPONENTS
Unit length = 180 inches [4570 mm]

Designator Component System Number
FBBO1 AASHTO Guardrail bolt and recessed nut for splice Drop-down 40
connection in ASTM A307, Grade B section
AASHTO Hex bolt x 2.0” [50mm] and nut in ASTM Drop-down
FBX16a A307, Grade B section 36
" 5/8” [16mm] plain round steel washer in accordatoce Drop-down
F844 5/8" washer ANSI B18.22, Type B section 58
3" [75mm] x 1.75” [45mm] rectangular washer platei  Drop-down
FWROS rect. washer ASTM A1011, Grade 50 section 14
Upstream Turned-down Welded W-beam rail 10-ga, ASTM A1011 steel grade Drop-down
: . ! 1
W-beam 50 — nominal angle 26° — Upstream end section
Downstream Turned- Welded W-beam rail 10-ga, ASTM A1011 steel grade Drop-down 1
down W-beam 50 — nominal angle 26° — Downstream end section
192.5" [4890mm] Thrie-beam rail 12-ga, ASTM Drop-down
RTMO2a A1011 steel Grade 80 section 2
RTBO1a AASHTO Back-up plates 12-ga, ASTM A1011 steel Drop-qlown 6
Grade 50 section
Medium Post 108" [2740mm] long TL5 steel post, ASTM A1011 Drop-o_lown 1
steel Grade 50 section
Short Post 90” [2280mm] long TL5 steel post, ASTM A1011 Drop-qlown 2
steel Grade 50 section
Upper Tube Spacer 3" [76mm] x 4” [1L02mm] tubular spacer, ASTM A500 Drop-qlown 2
steel Grade B section
Main Cover Spacer 3/16” [5mm] thick cover spacer in ASTM A1011, Drop-o_lown 6
Grade 50 section
. 5"[127mm] x 7" [178mm] tubular spacer, ASTM Drop-down
Main Tube Spacer A500 steel Grade B section 6
APPROVALS

CONTACT INFORMATION

ArcelorMittal USA LLC, Global R&D Center
3001 East Columbus Drive,
East Chicago, Indiana 46312
Attn: Richard Clausius
Tel: 219-399-5268
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	apl#: 4446-18
	matlcode: 606.02.02.00
	matcodedes: Guardrail,Crash Cushion
	prodname: Guardian 5 (G5)
	prodcat: Guardrail / longitudinal & median / Bridge Pier Protection
	prodrepattn: Rick Mauer
	prodrepaddress: 4100 13th Street, SW
Canton, OH 44710
	prodrephone: 603430 9350
	prodweb: www.gregorycorpmobile.com
	prodmanattn: Rick Mauer
	prodmanaddress: 4100 13th Street, SW
Canton, OH 44710
	prodmanphone: 6034309350
	prodmanfax: RMauer@GregoryCorp.com
	prodmanweb: 
	prodesc: The G5 is a MASH TL5 median or longitudinal barrier that is ideally used for bridge pier protection or as a TL5 barrier on high truck trafficked roadways, on roadways that have drainage issues or where wildlife crossing are of concern. 
The G5 is comprised of 5 main components;  10-ga w-beam & 12- ga thrie beam rail elements, C post and steel spacers.  The rail elements are ASTM A1011 Grade 80.  The C channel posts are fabricated from ASTM A1011 Grade 50, the steel spacers are fabricated from ASTM A500 grade B.  All parts are hot dipped galvanized. 
	prodresc: As ANY hwy hardware can be considered a hazard, so too would be the G5. Use in accordance to barrier placement per the AASHTO RGD guidance
	produse: For use as a median or longitudinal barrier up to and included the conditions requiring MASH TL5 protection.
	prodbene: The G5 is the only steel barrier that meets the LFRD standards for 54" minimum barrier height for pier protection.  From a safety stand point it met all MASH occupancy and vehicle criteria in the preferred categories.  Being a steel semi-ridged barrier it is more forgiving than all the concrete barrier alternatives.   The direct driven nature of the barrier allows for faster installation with less earth work - this is lower cost than all TL5 alternatives.  It has a low working with and permanent &  dynamic deflections and can be easily installed with standard guardrail pounding trucks equipment. 
	specastm: Off
	specastmtext: 
	specaashto: Yes
	specoaashtotext: MASH16 TL5
	specfhwa: Off
	specfhwatext: 
	specother: Off
	specothertext: 
	specodttext: 
	testfhwa: Yes
	testfhwattext: letter B-267
	testother: Yes
	testotherttext: crash testing was conducted by Holmes Solutions NZS ISO/IEC 17025-2005
	testaashto: Off
	testaashtottext: 
	testother2text: 
	dotapp: 
	sampsub: n/a
	msds: n/a
	notesadd: The G5 can be terminated by transitioning directly to thrie beam / to concrete barrier / or crash cushion.  If terminating to thrie beam it then can be transition to using standard w-beam end terminals.  Since the G5 was developed using LSDyna simulation is available to help in engineering design applications. 
	595entered: 10/09/2018
	595eval: 10/09/2018
	pt1: Yes
	stand: Yes
	exp: Off
	ret: Yes
	acc: Yes
	rej: Off
	evalproc: Evaluation methods per: MASH 2016 crash testing criteria; FHWA Eligibility Letter HSST-1/B-267; CDOT Standard Specification 606.
	find&rec: The Guardian 5 crash cushion has been successfully crash tested to the TL-5 rating according to MASH 2016 test requirements. Given successful crash testing, FHWA Eligibility Letter and conformance to CDOT Standard Specifications and M-Standard 606-1, this product meets basic requirements for acceptable inclusion on CDOT APL for permanent roadside application. Joshua J. Palmer PE, Guardrail Engineer 1/28/19.
	addlist: Yes
	reject: Off
	rejectreason: 
	signed: Craig Wieden PE III
	formdate: 
	specother2: Off
	Cert of Verif: Off
	specodt: Off
	Testother3Text: 
	prod email: RMauer@GregoryCorp.com
	Resub Cycle: 3 Years / 01-28-2022
	PCR PEC: 
	State DOT Aprov: UT DOT
	Exp Date: 2022-01-04
	Exp Date 2nd: 
	testother2: Off
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