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MEMORANDUM
TO: ALL CONSULTANTS
ALL BRIDGE DESIGNERS
FROM: ZHENGZHENG “JENNY” FU, P.E. 8@/

BRIDGE DESIGN ENGINEER ADMINISTRATOR

SUBJECT:  BRIDGE DESIGN TECHNICAL MEMORANDUM NO. 83 (BDTM.83)
PUBLICATION OF 36” SINGLE SLOPE BRIDGE BARRIER SPECIAL DETAILS

DATE: AUGUST 20, 2018

Effective immediately, use of the subject special details, “36 Inch Single Slope Bridge Barrier Special
Details”, with a signature date of August 20, 2018, shall be implemented for all applicable projects
currently in the preliminary plan stage and projects to be let after December 31, 2019. The new single
slope barrier may be used in projects letting prior to December 31, 2019 if it will not affect the project
scope, schedule or budget.

According to the AASHTO/FHWA Joint Implementation Agreement of the Manual for Assessing Safety
Hardware dated Jan 7, 2016 (Attachment A), for contracts on the National Highway System with a letting
date after December 31, 2019, only MASH-compliant bridge rails will be allowed for new permanent
installations and full replacements. Therefore, it is LADOTD’s policy to use single slope, MASH Test
Level 4 (TL-4), bridge barriers on all on-system bridges. Any deviations from this policy require an
approved design waiver from the Bridge Design Engineer Administrator.

This publication consists of the following sheets, organized into common details and specific details:

BD.2.6.1.1.01 — Bridge Barrier Common — General Notes and Index
BD.2.6.1.3.01 — 36” Single Slope Mash TL-4 Bridge Barrier Details
BD.2.6.1.3.02 — 36” Single Slope Transition on Bridge Span
BD.2.6.1.3.03 — 36” Single Slope Transition on Wingwall

These new details are classified as MASH TL-4 and have been published in Projectwise for use.

Notes on Usage of Details:

1. The 36” single slope barrier special details are based on a MASH TL-4 barrier crash tested
by Texas Transportation Institute (TTI). (See Attachment B for TTI Test Report No. 9-
1002-5). The weight of the 36” single slope barrier is 376 Ib/ft.

2. When using this new bridge barrier, the Engineer of Record must design the bridge
overhang reinforcement in accordance with the AASHTO LRFD Bridge Design
Specifications. As a minimum, the deck overhang must provide an equivalent capacity as
the test section bridge deck. The test section bridge deck was 8 inches thick and 30 inches
wide with 60 ksi #5 transverse bars (6 spacing in top mat, 18” in bottom mat), as shown in
TTI Test Report No. 9-1002-5, pages 11-14 in Attachment B.
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3. The new pay item is “810-01-00120 — Concrete Bridge Railing (36 inch Height)”. This
item includes both the slotted and standard (non-slotted) railing options. The project
General Plan and/or Span Details shall indicate the required locations for slotted or standard
railings. Drain slots shall not be constructed over wingwalls or in transition sections.

4. “BD.2.6.1.1.01 — Bridge Barrier Common — General Notes and Index” and “BD.2.6.1.3.01
—36” Single Slope Bridge Barrier Details” shall be included in all projects using 36 single
slope barrier. The transition details (BD.2.6.1.3.02 and BD.2.6.1.3.03) shall be selected per
bridge types. For example, slab span and quad beam bridges have barrier transitions on the
span itself, therefore, the “BD.2.6.1.3.02 — 36” Single Slope Transition on Bridge Span” is
required for a plan set with only these types of bridges. Similarly, a project with girder
bridges with wingwalls requires only the “BD.2.6.1.3.03 — 36” Single Slope Transition on
Wingwall”. For projects with multiple barrier transition types, the bridge General Plan(s)
shall indicate the appropriate bridge transition type and all applicable transition details shall
be included in the plan set. See example plan sets below.

5. For girder bridges, the wingwall width shall be 1’-3” to match the transition width shown
on BD.2.6.1.3.03. The reinforcement in the wingwall (stirrups/temperature/shrinkage steel)
can now be looped/wrapped in the wingwall instead of projecting into the barrier/barrier
transition as is shown in the existing 32” F-Shape bridge barrier (Legacy BR-01, BR-02,
BR-03 and BR-05).

Example Plan Sets:

A slab span bridge project using the 36” single slope barrier would include the following barrier sheets:
e BD.2.6.1.1.01 — Bridge Barrier Common — General Notes and Index
e BD.2.6.1.3.01 — 36" Single Slope Bridge Barrier Details
e BD.2.6.1.3.02 — 36" Single Slope Transition on Bridge Span

A girder span bridge project using the 36” single slope barrier would include the following barrier sheets:
e BD.2.6.1.1.01 — Bridge Barrier Common — General Notes and Index
e BD.2.6.1.3.01 —36” Single Slope Bridge Barrier Details
e BD.2.6.1.3.03 - 36" Single Slope Transition on Wingwall

A bridge project using the 36” single slope barrier with a girder span at one end and slab span at another
end would include the following barrier sheets:

BD.2.6.1.1.01 — Bridge Barrier Common — General Notes and Index

BD.2.6.1.3.01 — 36 Single Slope Bridge Barrier Details

BD.2.6.1.3.02 — 36” Single Slope Transition on Bridge Span

BD.2.6.1.3.03 — 36 Single Slope Transition on Wingwall

Upcoming Additions to Bridge Barrier Special Details:

1. Special Details for 36 single slope transition to 4 and 6” curbs will be developed.
2. Special Details for 32” F-Shape MASH TL-3 bridge barrier will be developed.
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Existing Bridge Barrier Special Details:

The existing 32” F-Shape barrier (Legacy BR-01, BR-02, BR-03 and BR-05) will remain in use for off-
system bridge projects, temporary detour bridges and projects in final plan stage that will be let prior to
December 31, 20109.

This technical memorandum is posted on the LA DOTD Website under Inside La DOTD >
Divisions - Engineering > Bridge Design > Technical Memoranda — BDTMs.

Please contact Ms. Zhengzheng “Jenny” Fu (225-379-1321, zhengzheng.fu@la.gov) if you have
questions or comments.

ZZF/abl
Attachment

Cc:  Chris Knotts (Chief Engineer)
Chad Winchester (Chief, Project Development Division)
Edward Wedge (Deputy Engineer Administrator)
Vince Latino (Assistant Secretary of Operations)
David Miller (Chief Maintenance Administrator)
Nick Fagerburg (Bridge Maintenance Administrator)
Michael Vosburg (Chief Construction Division Engineer)
Brian Kendrick (Project Management Director)
Chris Nickel (Pavement and Geotechnical Engineer Administrator)
David Smith (Road Design Engineer Administrator)
Jacques Deville (Contracts and Specifications)
Art Aguirre (FHWA)
District Administrators, ADA Engineering, ADA Operations, and District Bridge Engineers
and Area Engineers
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N i Memorandum

of Transportation
Federal Highway
Administration
JATTACHMENT A|
Subject: INFORMATION: AASHTO/FHWA Date: JIN =7 2016

From:

Joint Implementation Agreement for
Manual for Assessing Safety Hardware

(MASH)
D Gnidlf—

Thomas Everett In Reply Refer To:
Director, Office of Program HSST
Administration

vichaol 8, ittt “Tigceel £ W

Director, Office of Safety Technologies

Division Administrators
Directors of Field Services
Federal Lands Highway Division Directors

Purpose

The purpose of this memorandum is to share information regarding the American
Association of State Highway and Transportation Officials (AASHTO)/FHWA Joint
Implementation Agreement for the AASHTO Manual for Assessing Safety Hardware
(MASH). Recently, the agreement was successfully balloted by AASHTO’s Standing
Committee on Highways and approved by FHWA.

Information

On November 12", 2015, FHWA issued a memorandum
(http://safety.fhwa.dot.gov/roadway dept/policy guide/road hardware/policy memo/me
mol11215/) indicating that all modifications to NCHRP 350-tested devices will require
testing under MASH in order to receive a Federal-aid eligibility letter from FHWA. In
addition, a Federal Register Notice
(https://www.federalregister.cov/articles/2015/11/13/2015-28753/manual-for-assessing-
salety-hardware-mash-transition) was also issued regarding this action. This action
provided a significant step forward to the implementation of MASH.

Through the AASHTO/FHWA partnership, the agreement was executed to define actions
needed for full implementation of MASH over the course of several years. Per the
agreement, the implementation of the forthcoming edition (anticipated Spring 2016) of the
AASHTO Manual for Assessing Safety Hardware (MASH) will be as follows:

e The AASHTO Technical Committee on Roadside Safety will continue to be
responsible for developing and maintaining the evaluation criteria as adopted by
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AASHTO. FHWA will continue its role in issuing letters of eligibility of roadside
safety hardware for federal-aid reimbursement.

e Agencies are urged to establish a process to replace existing highway safety
hardware that has not been successfully tested to NCHRP Report 350 or later
criteria.

e Agencies are encouraged to upgrade existing highway safety hardware to comply
with the 2016 edition of MASH either when it becomes damaged beyond repair, or
when an individual agency’s policies require an upgrade to the safety hardware.

e For contracts on the National Highway System with a letting date after the dates
below, only safety hardware evaluated using the 2016 edition of MASH criteria
will be allowed for new permanent installations and full replacements:

o December 31, 2017: w-beam barriers and cast-in-place concrete barriers

o June 30, 2018: w-beam terminals

o December 31, 2018: cable barriers, cable barrier terminals, and crash
cushions

o December 31, 2019: bridge rails, transitions, all other longitudinal barriers
(including portable barriers installed permanently), all other terminals, sign
supports, and all other breakaway hardware

e Temporary work zone devices, including portable barriers, manufactured after
December 31, 2019, must have been successfully tested to the 2016 edition of
MASH. Such devices manufactured on or before this date, and successfully tested
to NCHRP Report 350 or the 2009 edition of MASH, may continue to be used
throughout their normal service lives.

e Regarding the federal-aid eligibility of highway safety hardware, after December
31, 2016:

o FHWA will no longer issue eligibility letters for highway safety hardware
that has not been successfully crash tested to the 2016 edition of MASH.

o Moadifications of eligible highway safety hardware must utilize criteria in
the 2016 edition of MASH for re-evaluation and/or retesting.

o Non-significant modifications of eligible hardware that have a positive or
inconsequential effect on safety performance may continue to be evaluated
using finite element analysis.

Division Offices should discuss the MASH implementation agreement with state
transportation agency partners and monitor the actions taken and progress towards the
dates established in the agreement.

If you have any questions or comments, please contact Brian Fouch in the Office of Safety
at (202) 366-0744.
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DETERMINATION OF MINIMUM HEIGHT
AND LATERAL DESIGN LOAD FOR MASH
TEST LEVEL 4 BRIDGE RAILS

[ACCREDITED|

ISO 17025 Laboratory
Testing Certificate # 2821.01

Crash testing performed at:
TTI Proving Ground

3100 SH 47, Building 7091
Bryan, TX 77807

Test Report No. 9-1002-5

Cooperative Research Program
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THE TEXAS A&M UNIVERSITY SYSTEM
COLLEGE STATION, TEXAS

TEXAS DEPARTMENT OF TRANSPORTATION
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Federal Highway Administration and the
Texas Department of Transportation
http://tti.tamu.edu/documents/9-1002-5.pdf
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CHAPTER 3. CRASH TEST SYSTEM DETAILS

3.1 TEST ARTICLE DESIGN AND CONSTRUCTION

The test article was comprised of a single-slope rigid concrete barrier, also known as the
TxDOT Single-Slope Traffic Rail (SSTR). The total length of the barrier was 150 ft. A length
of 78 ft of rail was cast in place on top of an 8-inch thick concrete bridge deck cantilever. The
remaining 72 ft of rail were cast on top of a 12-inch thick, 30-inch wide moment slab.

The single slope barrier was constructed with an 11-degree slope on the traffic-side face.
The field side of the barrier was vertical. The barrier was 13 inches wide at the base and
7.5 inches wide at the top. The overall height of the barrier was 36 inches.

The barrier was reinforced using welded wire reinforcement. The reinforcement was
comprised of 0.375-inch diameter stirrups that were bent to approximately match the profile of
the barrier. The stirrups were spaced 6 inches apart over the 78-ft long bridge deck. The spacing
was increased to 24 inches over the first 24 ft of rail attached to the moment slab, and then
further increased to 36 inches over the last 45 ft of rail. The stirrups were welded to 10
longitudinal wires that were 0.4 inches in diameter and evenly spaced along the height of the
barrier.

The 78-ft long, 8-inch thick bridge deck was reinforced with a top and bottom rebar mat.
The top mat was comprised of 0.625-inch diameter (#5) transverse bars that were spaced
6 inches apart and tied to three #4 longitudinal rebars. The longitudinal rebars were spaced
9 inches apart laterally. The bottom mat was comprised of 0.625-inch diameter (#5) transverse
bars spaced 18 inches apart and tied to three #5 longitudinal rebars. The bridge deck was
cantilevered from an existing footing adjacent to a concrete apron. The transverse bars of the top
and bottom mat in the bridge deck cantilever were welded to steel straps extending from the
existing concrete footing.

The 72-ft long, 12-inch thick, 30-inch wide moment slab was reinforced using the same
reinforcement scheme as the bridge deck. The slab was cast in place after excavating native soil
adjacent to the concrete apron and then back-filling with compacted crushed limestone road base.

At the location of each vertical stirrup in the single-slope barrier, a 0.5-inch diameter (#4)
U-shaped deck stirrup was used to connect the barrier to the underlying deck or moment slab.
The U-shaped stirrup was tied to the bottom reinforcement mat of the bridge deck or moment
slab and extended beyond the deck/moment slab surface.

Figures 3.1 through 3.3 show the details of the test article, Figure 3.4 has the photographs
of the installation.
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