WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
DESIGN DIRECTIVE

DD-665
CABLE BARRIER
March 23, 2017

Attached is the West Virginia Department of Transportation, Division of Highways'
(WVDOH) policy for cable barrier on existing and proposed highways.

Attachment
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DD-665

CABLE BARRIER DESIGN POLICY

DESIGN CRITERIA:

Cable barrier design shall be in accordance with NCHRP Report 711, “Guidance for the
Selection, Use, and Maintenance of Cable Barrier Systems”, with reference to the currently adopted
AASHTO Roadside Design Guide and A Policy on Geometric Design of Highways and Streets. The
criteria below both clarifies and highlights WVDOH requirements.

LOCATION:

The WVDOH uses cable barrier to help reduce or lessen the severity of crossover crashes on
divided highways. The State Highway Engineer shall make the final determination on locations to
install cable barrier based on the following criteria.

e On roadways with higher than normal crossover accident rates.

e On divided highways with 40° or greater median widths (measured from edge of travel
way to edge of travel way).

e Cost estimates with applicable alternates considered.

e Engineering judgment based on criteria in NCHRP Report 711.

DESIGN:
The Division’s requirements for cable barrier are listed below:

e Be four strand high tension type

® Meet at a minimum, Test Level 3 per NEHRP350-6¢ MASH (latest edition) criteria @
4:1 slopes and Test Level 4 @ 6:1 slopes (Note — all cable barrier shall conform to the
latest edition of MASH beginning with projects let after December 31, 2018.)

e Have a maximum test deflection of 8’

e Have at a maximum 12’ post spacing

e Have socketed posts set in concrete footings

e Have concrete mow strips with safety edge

e Have line post and end terminal foundations designed per site soil conditions

e Limited or known soil condition information is to be provided by the WVDOH. The
contractor may obtain additional geotechnical information at their discretion. End
terminal and line post foundations are to be designed by the cable barrier manufacturer.

e Specifications shall require “swedge (swaged)” connections. “Swedge (swaged)”
connections are methods of securing wire rope with a permanently applied fitting or
sleeve. Open wedge connections will not be allowed.
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SLOPES:

Per NCHRP Report 711 cable barrier on slopes as steep as 4:1 is allowable, but not preferable.
Better performance is achieved on slopes of 6:1 or flatter. Therefore, the WVDOH strongly prefers
cable barrier be placed on slopes no steeper than 6:1. At a minimum, existing slopes should be spot
checked in the field to verify they comply. Generally, medians where cable barrier would be
installed are steeper than 6:1.

When cable barrier is the preferred installation, pay items for raising inlets and embankment to
meet a 6:1 slope are necessary in the contracts, along with appropriate Temporary Pollution Control
items and Seeding and Mulching items. The design and specifications need to include proper
drainage and fill compaction. Saturated or poorly compacted material negatively affects the
installation and performance of cable barrier post foundations.
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Clear Zone

The roadside recovery area is commonly referred to as the clear zone and is defined as that
area available for use by errant vehicles, starting at the edge of the traveled way and terminating at
the closest obstruction. The primary purpose of a clear zone is the safety of the traveling public. The
maximum width of any clear zone which the Division of Highways can control is limited by its
right of way; however, moving all existing obstacles from the right of way may not be necessitated
by the clear zone policy.

While it may be ideal to remove all obstacles, in many cases such removals may be
impractical and ineffective. For example, it is less effective to move those obstacles near the outer
limits of the clear zone than those near the traveled way. Moving a pole one foot so that it lies on
the right of way line or off the right of way is not always prudent nor cost-effective and adds little to
the safety intent of the zone. Once a decision is made to move an obstruction from the clear zone, it
should be moved as far from the traveled way as practical.

Although the basic concept seems simple, there are a number of factors which make for the
development and implementation of an effective clear zone difficult. One of the biggest factors
influencing the establishment of a clear zone in West Virginia is terrain. Many of our roadways are
constructed along hillsides with steep slopes, which may have natural obstacles (such as rock cliffs,
streams, hillsides, etc.) within the desirable clear zone width. Development of a policy which
requires a statewide uniform clear zone distance within such areas would be neither practical nor
effective.

It will be the responsibility of the Engineering, Traffic (along with the District traffic
Engineer), and Right of Way Divisions to work together, to establish a consistent clear zone for
each project. The width of this zone should be based on the type of highway, operating speed and
accident history of the highway section with consideration given to existing features within the
highway right of way. Obstacles within the established zone shall either be removed, given
adequate protection, or identified by proper warning devices. All obstacles outside the consistent
clear zone should be evaluated on an individual basis to determine whether greater distances could
be attainted for short distances.

The design speed is one of the primary controls for establishing a consistent clear zone,
since it generally correlates with the severity of the accident and the distance an errant vehicle is

likely to stray from the traveled way.

Design speeds can be divided into two classes:

40 MPH or Less: This design speed is typical for rural local service routes, collector routes,
and urban roads and streets. Collisions with fixed objects at these speeds are less
likely to be severe. In most cases within this class, it will be of little benefit to move
obstructions unless there is a documented accident history.

Greater than 40 MPH: This design speed is found on many rural arterial and collector
highways and is common on urban arterials. These highways are generally
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characterized by the absence of parking or other impediments to smooth traffic
flows. High speed operations characterize most rural arterials and a few urban
arterials. In these situations, a collision with a fixed object will almost certainly
result in major property damage and/or medical trauma. Given these operating
speeds, the keys to establishing a consistent clear zone are the features of the
roadside and the potential for accidents. When the Division of Highways determines
that existing objects are likely to be involved in accidents and/or cause injuries to
the highway user, corrective measures will be initiated to provide a safer
environment via an appropriate clear zone. Decisions on each project should be
made based on documented accident history and existing obstacles along the road or
street.

While this policy has not set a defined clear zone width, it has established some very
fundamental guidelines. These guidelines are to be used by those individuals responsible for
determining how much clear zone can be reasonably obtained in any given highway section. This
clear zone should never be less than the designated shoulder width. The ultimate goal is to provide
the maximum usable clear zone available in any given section of highway.

EXISTING GUARDRAIL

See DD-662 Guardrail for more information on the treatment of existing guardrail and end
treatments on 3R Projects.

ENCROACHMENTS AND UTILITIES (GUARDRAIL ONLY PROJECTYS)

Projects for replacement guardrail to be placed at designated locations and which are not
continuous shall have the non-work areas identified on the plans by the words "Project Omission."
Encroachments existing within the non-work areas will not be shown on the Encroachment Report.
All other Encroachments will be shown by Station and Offset on the straight line plan and listed in
the Encroachment Report.

The designer will list utilities that are in conflict and/or may be involved in the limits of
work. This determination shall be made by contacting the affected utilities. A "Plan Note" will be
included in the plans stating that the Contractor will be responsible for contacting the utility
companies before entering the area of potential conflict. The note shall include the names of
utilities and the location by station or mile post as determined. The note shall also include the name
and telephone number for the contact person for each utility company involved.

SIGNING, SIGNALS AND PAVEMENT MARKINGS

All traffic control signs, pavement markings and traffic signals will be in conformance with
the "Manual on Uniform Traffic Control Devices." Traffic control during construction shall be
maintained in accordance with a traffic control plan included in the plans. The traffic control plan
shall be as specified in the latest edition of the Division’s “Manual on Temporary Traffic Control
for Streets and Highways”.
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WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
DESIGN DIRECTIVE

DD-662
GUARDRAIL
April 8, 2013

Attached is the West Virginia Department of Transportation, Division of Highways' policy for
the type, location, and termination of guardrail on highway projects. Designers shall incorporate
these requirements in all contract plans.

Attachment

1of9



DD-662

GUARDRAIL DESIGN POLICY

TYPE AND CLASS OF GUARDRAIL:

Type 1 Guardrail (Galvanized Steel Deep Beam) shall be specified on all new projects except
Type 5 (Double-Faced Type 1) will be specified when double-faced guardrail is required.

The "Classes" of guardrail are as follows:

Class I: 6' 3" post spacing with blocks

Class II: 12' 6" post spacing with blocks

Class III: 12' 6" post spacing without blocks
Class IV: 3’ 1-1/2” post spacing without blocks
Class V: 3” 1-1/2” post spacing with blocks

On National Highway System (NHS) projects, all guardrail specified shall be Class I.

For projects not on the NHS, the class shall be in accordance with the following table, unless
otherwise directed.

Low
DESIGN YEAR ADT Volume 400 or Greater or Multi-Lane
Road
399 or less

DESIGN/OPERATING 25 MPH Less than 40 MPH 40 MPH or
SPEED* Greater

CLASS I, TV#* I, V** I, V*#

*Design speed shall be used when specifying guardrail for a new highway. The higher of Operating speed or Speed Limit
shall be used when specifying guardrail for an existing highway. The operating speed shall be obtained from the Traffic
Engineering Division.

#%¥ 37 1-1/2” post spacing provides lower guardrail deflection for locations with obstacles 4’ or less behind the guardrail.
A minimum 25 length of Class V should be used for obstacles. Other means of reducing deflection should also be
considered.

APPROACH END TERMINALS:

Under ideal circumstances, all guardrail should be terminated outside the clear zone. In most
cases, this cannot be accomplished requiring the installation of an approach end terminal.

The design of approach end terminals must be done on a case-by-case basis. When specifying
an approach end terminal, the designer must insure that the location at which the approach end
terminal is specified provides the proper width, run out area, and cross slopes to allow proper
installation of the approach end terminal.
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When Class I Guardrail must be terminated within the clear zone, an NCHRP 350 or MASH
approved approach end terminal as discussed below shall be specified. When Class II or Class ITI
Guardrail must be terminated in the clear zone, an approved approach end terminal need not be
specified; however, the guardrail shall be flared away from traffic. The minimum width of flare
should be 4'-0". This information will be shown on the plan sheet.

The clear zone can be defined as the area available for use by errant vehicles starting at the
edge of the traveled way and terminating at the closest obstruction. The width of the clear zone must
be established for each project based on the type of highway, operating speed, traffic volume and
roadside geometry. Refer to DD-606, Non-NHS 3R Policy and Chapter 3 of the AASHTO "Roadside
Design Guide" current approved editif;n, (RDQG), for mo'r;%information on determination of the clear

M

Zone. \nge:n-v\ L(DT
NHS PROJECTS: v, \"E'\

#2  TeT

The standard approach end terminal is the Cut Slope Terminal (CST) as detailed on Standard
Sheet GR4. If the use of a CST is not possible then the designer should use, in order of preference, a
Flared End Terminal (FET) or Tangent End Terminal (TET) as detailed on Standard Sheets GR5 or
GR6 respectively.

Both the CST and the FET require flared installation, as well as modifications to the normal
shoulder slope in the area of the flare. The FET also requires grading behind the guardrail. In order to
accommodate these installations, consideration must be given to drainage. When the treatments,
especially the CST, are placed on the downstream end of a cut, an inlet and carrier pipe may be
necessary to drain the cut ditch.

The TET, which does not require a flare, is currently available. Its use should be limited to
cases where high traffic volumes and high speeds exist and the above treatments are impractical or
not feasible.

The TET shall have a 4'-0" minimum offset from the inside edge of the extruder terminal to the
outside edge of the traveled way. For narrow existing shoulders that have an offset of 50" or less
from the face of rail to the edge of the traveled way, the rail and terminal may be flared from the
normal face of rail. The flared offset distance shall be 1'-0" at a taper rate of 25:1 or 50:1, which
yields flare lengths of 25'-0" or 50'-0" respectively.

NON-NHS PROJECTS:

The NHS criteria will be used when Class I Guardrail is specified. As previously stated when
Class Il or Class III Guardrail is used, an approved approach end terminal need not be specified;
however, the guardrail shall be flared away from traffic. The minimum width of flare should be 4'-0".
This information will be shown on the plan sheet.
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3R PROJECTS:

Guardrail design for resurfacing, restoration and rehabilitation projects shall conform to the
criteria previously established for NHS projects or Non-NHS projects, whichever is applicable. The
following information is intended to supplement these criteria.

Guardrail design for 3R projects presents unique challenges to the designer such as limited
shoulder width and limited run out area at approach end terminals. The designer should not accept
the location of the existing guardrail and end terminals as being correct and simply replace them with
new material. The designer’s goal should be improved safety.

The approach end terminals, as described above, shall be specified on 3R projects, if
applicable, based on the class of guardrail being installed. On all NHS 3R projects, the approach end
terminals in the project area shall be upgraded to a CST, FET, or TET as previously described. On all
Non-NHS 3R projects requiring Class I Guardrail, NHS criteria will be used. This may require that
additional work be specified such as site grading, which may require a quantity of borrow
excavation, or raising the elevation of the adjacent ditch line. It may be necessary to extend the
guardrail beyond the point of theoretical need in order to place the approach end terminal in a
location where it can be installed in accordance with the appropriate Standard or Special Detail. The
designer is encouraged to eliminate short gaps between runs of guardrail especially when the
approach end terminal cannot be installed in accordance with the appropriate Standard or Special
Detail. This decision would be influenced by the cost of the end terminals versus the cost of the
guardrail.

In situations where the CST is the desired end terminal but it cannot be installed in accordance
with Standard Detail Sheet GR4 due to excessive depth of the existing ditch, a Modified Cut Slope
Terminal (MCST) should be specified. A Special Provision and a Special Detail, which can be
obtained from the Engineering Division, will be required when the MCST is specified. The MCST
shall not be used on new construction projects.

On Non-NHS 3R projects where the FET or the TET is the desired end terminal, but cannot be
installed in accordance with Standard Detail Sheet due to lack of run out area behind the end
terminal, the following guidance shall apply:

The area immediately behind and beyond the approach end terminal should be reasonably

traversable and free from fixed-object hazards to the extent practicable. If a clear run out path is not
attainable, this area should at least be similar in character to upstream unshielded roadside areas.

Ownership and storage location of any guardrail removed and stored (Item 607010) will be
indicated in the plans by a General Note.

SPECIAL TRAILING END TERMINALS:
The Special Trailing End Terminal (STET) shall be specified when Class I Guardrail is

specified and the guardrail is outside the clear zone of the opposing traffic. Generally, this will be on
divided highways.
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When the guardrail is not located outside the clear zone of the opposing traffic, it shall be
designed as an approach end. The guidelines as mentioned in the Approach End Terminals Section
are to be followed.

BRIDGE TRANSITIONS:

When the bridge shoulder width is less than the roadway shoulder width, a transition in the
guardrail on the approach end and trailing end of the bridge is required. These transitions should
occur on 15:1 straight tapers. There shall be a minimum of 12'-6" of standard guardrail between the
bridge transition guardrail and the tapered guardrail.

BRIDGE TRANSITIONS — CONNECTIONS:

The Bridge Transition-Connection Detail, as shown on Standard Sheet GR11, is to be used on
all new projects when transitioning approach end guardrail to a concrete shape. New bridges will
have a vertical concrete face as detailed in the plans.

Existing bridges that do not have the proper vertical concrete endpost, as shown on Standard
Detail Sheet GR11, will require the installation of the Modified Concrete Endpost. Special Detail
Sheets for the Modified Concrete Endpost can be obtained from the Engineering Division.

Guardrail that must tie to new or existing bridges that have steel guardrail parapets rather than
concrete parapets shall tie directly to the steel guardrail parapet.

The post spacing of the approach guardrail shall be equal to or less than the post spacing of the
guardrail on the bridge. If the post spacing of the approach guardrail is greater than the post spacing
of the bridge guardrail, the post spacing of the approach guardrail shall be decreased by one-half
every twenty-five feet until the post spacing of the approach guardrail and the bridge guardrail are
equal.

THEORETICAL POINT OF NEED, WARRANTS, AND LENGTH OF NEED:

The best available guide for guardrail theoretical point of need determination and warrants is
the RDG. It shall be used on all projects.

An assumed encroachment angle for a vehicle leaving the highway will be used for length of
need determination in lieu of the run out lengths as shown in the RDG. When a vehicle is
approaching the obstacle, this angle will be 8 degrees for NHS projects and 15 degrees for Non NHS
projects. When the trailing end is being considered, this angle will be 15 degrees for all projects. The
use of these angles should be limited to tangent or near tangent sections of roadway. Scaling as
demonstrated in Section 5.6.4 and Figure 5-48 of the RDG should be used in other cases. Results
shall be documented in the project files.

The designer is cautioned to fully investigate each guardrail/end treatment installation to assure
that the runout area is free of obstacles, including cut or fill slopes, and is traversable. The
guardrail/end treatment installation may have to be lengthened to protect secondary obstacles behind
the installation See Section 8.3.3.3 of the RDG for more information.
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On new designs where Class I or Class II Guardrail is specified, the P.I. shall be offset 1'-0"
from the back of the guardrail post. The post will be between the P.I. and the edge of pavement.

On new designs where the typical has not been set and Class III Guardrail is specified, the P.I.
shall be offset 2'-0" from the face of the guardrail. The guardrail will be between the P.I. and the
edge of pavement.

GUARDRAIL LOCATION - 3R PROJECTS:

On Interstate and APD 3R projects, the guardrail offset from edge of pavement shall be as
originally constructed.

On all other 3R projects, the back of the guardrail post shall preferably be set at 1'-0" from the
P.I. If this results in restricting the usable shoulder width, 8'-0" long posts shall be specified and the
guardrail shall be placed at its prior location.

GUARDRAIL HEIGHT:

In accordance with the attached FHWA policy memo dated May 17, 2010 and the revised
standard details regarding guardrail height, all new guardrail in projects let on or after July 9, 2013
shall be 2°-1” to center of the W-beam section (31” to top of rail), per the following guidelines:

e Existing guardrail and end treatments with no other deficiencies are acceptable at current
height.

e New installations, replacement sections, or remove and reset sections that do not tie to
existing guardrail shall be 31” height.

e New installations, replacement sections, or remove and reset sections that tie to existing
guardrail will generally be “in kind” with regard to height. Guardrail height will taper
as necessary to existing elements per standard details.

o After assessment of the guardrail system as a whole, in regard to various factors such as
length of guardrail run, condition, length of need, end treatments, existing height,
terrain, and materials, the designer may use engineering judgment to determine height.

With a preference to 317 height, consideration to keep a consistent height in any
project or area is appropriate.

e The Roadside Design Guide, currently adopted edition, shall be used to determine
disposition of existing guardrail with regard to height for remove and reset sections on
overlay and 3R projects. For these projects, guardrail having a top-of-rail height of 26
¥2” or higher (AFTER the overlay is placed) may remain as is.

e The above guidelines generally apply to end treatments, with the following notes:

Special Trailing End Terminal is acceptable at both 28-1/2” and 31 height.
Approach Terminals — Use Approved Product List for each height. Separate lists will
be maintained for both 28-1/2” and 31” height.

Cut Slope Terminal — Transition guardrail down to 28-1/2” height before terminal.
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HEIGHT MEASUREMENT USE PAVEMENT SLOPE WHEN
PAVED SHOULDER IS NOT PRESENT

GUARDRAIL HEIGHT DETERMINATION
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Q Memorandum

A Dottt
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SENT VIA ELECTRONIC MAIL
Subject: ACTION: Roadside Design: Steel Stmng Post W—bm Date: May 17, 2010
Guardrail o _f.‘ a _,-
A s ,,,;zi?? ./
i R I e
From: David A. Nicol, P. Eg./ L,"" il " _,-»"'TM In Reply Refer To: HSSD

Director, Office of Safety Design

To: Division Administrators

This memorandum provides guidance to all State DOTs and FHWA Division Offices on the
height of guardrail for new installations on the National Highway System (NHS). It details
the minimum mounting heights of systems successfully crash tested per the NCHRP Report
350 “Recommended Procedures for the Safety Performance Evaluation of Highway
Features™ and the AASHTO Manual for Assessing Safety Hardware (MASH).

NCHRP Report 350 Accepted Systems:
Recent research on standard 27-inch guardrail shows that it does not meet NCHRP

Report 350 Test Level 3 (TL-3) criteria. This requires a revision of cumrent policy with
regand to new G4(15) guardrail installation height.

Transportation agencies should ensure the minimum height of newly-installed G4(15)
W-beam puardrail is at least 27% inches (minimum) to the top of the rail, including
construction tolerance. A nominal installation height of 29 inches, plus or minus one inch,
may be specified and is acceptable for use on the NHS. For your reference, a sampling of
States that currently specify G4(15) W-beam guardrail at 27% inches or higher is included in
Appendix A. A summary of standard heipht guardrail testing is included as Appendix B.

MASH Accepted Systems:

Recent research on metric height G4(1S) guardrail (27% inches to the top) to meet AASHTO
MASH TL-3 criteria has revealed performance issues that require the following
recommendation with regard to modified G4(1S) puardrail insfallation height.
Transportation agencies should consider adopting peneric or proprietary 31-inch high
puardrail designs (instead of the G4(1S) system) as standard for all new installations. The

(D
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installation height of 31 inches to the top of the rail is the nominal height and a construction
tolerance of plus or minus one inch applies. These systems meet MASH test and evaluation
criteria and have improved crash-test performance and increased capacity fo safely contain
and redirect higher center-of-gravity vehicles such as pickup trucks and SUVs. Existing
crash testing of 27% inch high puardmil per MASH criteria can be found in Appendix B.
Examples of 31-inch guardrail and end terminals are included in Appendix C. Experience in
several States that have used the generic Midwest Guardrail System has shown that there is
little or no increase in cost. Numerous puardrail terminals successfully tested under NCHRP
Report 350 that are compatible with 31-inch high W-beam systems are also referenced in
Appendix B.

Action Needed

Division Offices should work closely with their State transportation agencies to implement
the revised minimum installation height for G4(1S) guardrail of 27% inches, and also request
that States consider adopting the 31-inch high guardrail designs.

In my November 20, 2009, memorandum, “Manual for Assessing Safety Hardware,” I noted
the AASHTO/FHWA Implementation Plan provided that all highway safety hardware
accepted prior to the adoption of MASH using criteria contained in NCHRP Report 350 may
remain in place and continue to be manufactured and installed. The G4(18) strong steel post
W-beam guardrail system installed at a minimum of 27% inches is consistent with this
statement and may, indeed, be used on the NHS for the foreseeable fiture. However, we
believe that States should consider adopting 31-inch guardrail as their standard because these
systems exhibit superior performance at little or no additional cost.

Attached to this memorandum as Appendix D is a series of Frequently Asked Questions
(FAQs) regarding guardrail, puardrail terminals, fransitions, and bridge rails. A future
memorandum, which will be coordinated with the AASHTO Technical Committee on
Roadside Safety, will provide guidance on addressing the height of existing puardrail. If you
have any questions or comments on this guidance, please contact Mr. Nicholas Artimovich at

nick artimovich/@dot.pov or Mr. William Longstreet at wilLlonpstreet{@dot.pov, Office of
Safety Design.
5 Attachments

cc: Mr. John R. Baxter, Associate Administrator for Federal Lands Highway
Mr. King W. Ges, Associate Administrator for Infrastructure
Mr. Jeffrey A. Lindley, Associate Administrator for Operation
Directors of Field Services
Federal Land Highway Division Enginesrs
Safetyfield
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Thicknes|

0.105"

SECTION

10°

Ll—17/32"

Symmefrical
About €

15/16“R

RAIL ELEMENT

5/8"
Height

NUT

Oval Shoulder
5/8" x 7/8"

1—1/4"

1-1/4"
5/87 ___{ 3/16"

Button Head
1-5/16" Dia.

SPLICE BOLT

SLICE BOLT: Similar Except Length

12—-1/2" Lap

21

4-1/4" 4-1/4("2"

3/4"x2-1/2"Slot
in Rail Elemsnt

28/32" x 1-1/8"
Slotted Holes

RAIL SPLICE — 28 1/2” HEIGHT ON POST

Eight (8) Splice Bolts are to

be used at all Rail

Splices

Round x

5/16" Height

Base Metal Nominal

. 172"
24/4—4 | §-1/2 | Thickness.
| ! T
——— "
Efca____———-cs
b | sprice BbI+t 2
- | Slots.29732" . |0
o x 1-1/8 ©l&
o I | =&
| | <
1 i}
Eo————==
12-3/4" | SN\ L
ap
24"
ApPprox.

12-1/2" Lap

2

4-1/4" 4-1/4("2"

RAIL SPLICE - 3t

3/4"x2-1/2"Slot
in Rail Element

29/32" x 1-1/8"
Slotted Holes

“ HEIGHT OFF

Eight (8) Splice Bol+s are to
be used at all Rail Splices

POST

0.105"

Ground Line or Shoulder
Surfacing at Face of Rail

YL\

A
End Pos+—/’it]

TERMINAL SECTION BUFFER END

(For Use Dnly on Unanchored Ends And
on Speclal Traillng End Terminal)

Heigh%MhWh.mn

Nominal

PREPARED 11-13-12
REVISON DATE

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

REVISED STANDARD DETAIL

GUARDRAIL ELEMENT
BUFFER END

SHEET GR1-A

TG nderoe ! ==




\l/

li

W

.
Deawer-CTnaRe -

g
-

 —

13/16" Dia._/

Hole

Circulor
Washer

—~

0

WOOD GUARDRAIL POST (RECTANGULAR)

Lgirculor
Washer
7/8"7
8"X6", Bloc
W6 x 9

/_fucﬁiluie erection)

15/16" Dia. Hole—"" |

—— Traffic

le—ae |

Additional Hole (to _ |
facilitate erection)

Optional Holes (to

[}
1
11
11

7 ~—7/8"

STEEL GUARDRAIL POST

(WOOD BLOCK)

WOOD POST DETAIL

3/4"x2-1/2"Slot
in Rail Element

7/8% =— 8"—1e 5"
| Min,
1 < I l
< “\ \- | ]
14" =E = s
\ 13/716" Dia.
1e N?I}h 7 Hole
__L Min.
+ II 1/2 Post Dia.
7/8" , | |
lll | Circular
8" x 6" Block l l Washer
I |

WOOD GUARDRAIL POST (ROUND)

Post Bolt
Traffic
8" x 8" Block
W6 x 9 ~/\f
Steel Post _
5
______ __ |
6" shfeiadelats tak LRl
Q@ Posts
and Blocks Ny
4% |
- ]lé"
5
%"
8"
PLAN

3/4"x2-1/2"Slot
— in Rail Element

STEEL POST DETAIL

Rail Element

NOTES
GENERAL:

Guardrail systems on NHS routes must meet curreni NCHRP 350 or
the most current AASHTO Manual for Assessing Safety Hardwore (MASH)
crosh testing criterio ond have an FHWA eligibility letter to be used on
WVDOH projects.

Only FHWA approved guardrail systems utilizing wood or approved
alternate block-outs shown on the Division's "Approved
Source/Product Listing” shall be used. Steel "W" shapes shall not
be used for block-outs. Only one type of block shall be used for
block-outs throughout any project, unless otherwise specified.

" Blocks for block-outs" shall be used on all posts except when otherwise
noted on plons. When blocks are not provided, the post defails will be

as shown herein, except the %" bolt minimum length will be reduced as

required, the 1" minimum notch for the wood guardrail post (round) will

not be used, ond nails for block stability will not be needed. For steel postswithout
blocks, detfails of the posts shallconform to the "Steel Guardroil Post (Wood
Block)" details herein, with the additional holes (to focilitate erection) being
optional.

The circular washers shaoll be mode of steel and galvonized in accordance with
the requirements of AASHTO M232.

WOOD POSTS:

Posts and blocks shall be the same type of wood.

Wood posts shall be pressure-treated after notching, in occordance with Section
710.5 of the specifications.

The 1" (minimum) notch dimension as shown for round wooden posts shall be
located along the vertical centerline for the entire upper 14" of the post and
shall opply regardless of whether the post is notched (as shown) or otherwise
cut or sawed to form a vertical flat plane and then, ot some location below

the top 14", is angularly sliced out to the surface of the posi.

Post length will be 6'_+ %" unless otherwise noted.

STEEL POSTS:

Blocks shall be centered on their posts and the center of the block holes,
for bolts connecting rails to blocks, shall be horizontally offsef 1-1/8" from
the center of the steel posts toward the post edge facing approaching
traffic for both polimer and wood blocks, as shown for wood blocks on the
Plan view of the Block Stop Detail. Post length will be 6' _+ %" unless other-
wise noted.

WOOD BLOCKS:

The type (species) of wood for blocks is to be one of the types (species)
permitted by specifications for wood posts. Wood blocks shall be pressure-
-freated in conformance with the requirements for wood posts. However,
creosote oil is not permitted as o preservative in the pressure freatment

of wood blocks to be erected on steel posts. 8" x 6" wood blocks shall
be positioned so that the 6" x 14" foces of the blocks are the contact faces
for the rail elements and the posts in order to achieve the blockout
dimension shown. When wood block is used odjacent to a wood post, the
block shall be noiled to the post with @ galvonized steel 10d common nail.
The nail is to be driven into the center of the top or botiom of the block.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

REVISED STANDARD DETAIL

. GUARDRAIL POSTS
AND BLOCKS

03-05-2010
06-16-20%0
n-13-12

REPLACES SHEET GR2
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GUARDRAIL PAY LIMIT

PAY LIMITS ITEM 607065-001

2' for 3 Posts
Past Terminal

(<D<t

"FLARED END TERMINAL"

5 26'-0"

Transition bock {o existing shoulder break point

Grade to match
existing slope

—
-

Terminal Post is included _ -
for payment with guardrail. =

break point

R

4:1 Slope MAX

10:1 | slope
(Max.)

shoulder break

Siope 4:1

T

point / .

N

1

5'-0" (min.)

0)
w4

400"

i

or flatter
Graode to motch
existing slope
-~ _ 7;5:7 ‘ g P
Slope 4:1|or flatter
10:1 slope
(Max.)
L 157
< T, 1-
10:1 | slope

(Max.)

PARABOLIC LAYOUT PLAN

Tangent line projected from th
post blocks in the stand

Yellow reflective adhesive |sheeting
to be applied to nose.
Post and wood blockout . .
as per Stand. Detail Sheet GR2 Length Of Need Terminal Point
; As Shown In The Plans
— = L — PR
= L : = | &

— —|

6'-3

7

25'-0"

ull

._——-%—

12'-6"

e

Deduct 25'-0" From The

Length Of Need For Guardrail

37'-6" Flared Terminal Per Pre-Approved Shop Drawing

Measured
at back
of rail.

ELEVATION

Foce of Post

e face of the last two
rrd post section.

NOTES

For details of Flared End Terminalsee pre approved shop drowings.

Almgaterials used shall meet the opplicoble requirements of Section 607 of the
Standard Specifications Rood and Bridges.

The post offset dimensions are given to the center of the troffic face of
the blockoutsi except at the first post, where the dimension is to the center
of the traffic face of the post. Offset points are to be located by
measurements at the bock of railequal to the nominal post spocings shown on

pre-approved shop drowings. Posts are to be set approximatlely radial to the
railling ot each location.

When o wood block is used odjocent to a wood post, the block shalibe nailed
to the post with a galvanized steel10d cormmon nail. The nailis to be driven
into the center of the top or bottom of the block.

The cost of furnishing and installing the Flared End Terminal, complete with all
miscellaneous hordware and ports as detailed on the pre-aopproved shop
drowings ,is to be included in the unit price bid for “Flored End Terminal”.

Yellow reflective sheeting shallcover the entire nose of those terminals
with a flat impoct head. Those terminals with o rounded impoct head shall
be covered with o 1'-0" X 3'-0" yellow reflective sheet.

As of 11-13-12 revision date, this detail is obsolete and no longer used for
new construction.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

REVISED STANDARD DETAIL

PREPARED 7-1-93
REVISION DATE
n-13-2

FLARED END TERMINAL
PARABOLIC LAYOUT

{ SHEET 1 OF 2 )

STANDARD SHEET GRS




GUARDRAIL PAY LIMIT

PAY LIMITS ITEM 607065-001

"FLARED END TERMINAL"

37'-6"

Grode to match
existing slope

Terminal Post is included

for payment with guardraﬂ.\

2' for 3 Posts
Past Terminal

K /

SN

N shoulder

break point

4:1 Slope Max.

L Transition back to existing shoulder break point
Slope 4:1|or flatter
Grade to match
e S existing slope
== 5'(min) shoulder AT ~ ~ _ 15y
--r " break point g T~
&< Slope 4:1|or flatter
10:1 | slope :C.)
(Max.) n
. 10:1| slope & ~ - le
il (Max.) Ty~
—| {
2 10:1 |slope
a (Max.)
=

Face of Post

Post and wood blockout
as per Stand. Detail Sheet GR2 —

STRAIGHT LAYOUT PLAN

Length Of Need Terminal Point
As Shown In The Plans

Tangent line projected from tf
post blocks in the stand

Yellow reflective adhesive
to be applied to nose.

=

[¢——>| NOMINAL RAIL HEIGHT
A

sheeting

_— 5'-3"

25'-0"

Deduct 25'-0" From The

Length Of Need For Guardrail -
37'-6" Flared Terminol Per Pre-Approved Shop Drawing

ELEVATION

Measured

at back
of rail.

e face of the last two
ord post section.

NOTES

Flored End Terminal shollmeet NCHRP-350 and/or Mash testing for appropriate
height.

Separate Approved Product Lists willbe maintained for both 28 1/2" and 31"
terminal heights.

For details of Flared End Terminal see pre approved shop drawings.

Post and splice locations are per monufacturer.

All materiols used shallmeet the applicable requirements of Section 607 of the
Stondard Specifications Road and Bridges.

The post offset dimensions are given to the center of the traffic face of
the blockoutss except at the first post, where the dimension is to the center
of the traffic face of the post. Offset points are to be located by
measurements ot the back of railequalto the nominal post spacings shown on

pre-aopproved shop drowings. Posts ore to be set approximately radial to the
railing ot each location.

When a wood block is used adjocent to @ wood post, the block shallbe nailed
to the post with o galvonized steel 10d common naill. The noilis to be driven
into the center of the top or bottorn of the block.

The cost of furnishing and installing the Flored End Terminal, complete with all
miscellaneous hardwore ond ports as detailed on the pre-opproved shop
drowings ,is to be included in the unit price bid for "Flored End Terminal".

Yellow reflective sheeting sholl cover the entire nose of those terminols
with a flat impoct heod. Those terminals with a rounded impoct head shall
be covered with o I'-0" X 3'-0" yellow reflective sheet.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

REVISED STANDARD DETAIL

PREPARED 7-1-8%8
REVISION DATE
11-13-12

FLARED END TERMINAL
STRAIGHT LAYOUT

( SHEET 2 OF 2 )

REPLACES SHEET GRS




GUARDRAIL

PAY LMTS PAY_LMTS [TEM 607065-001 Transition back fo existing shoulder breck pomt —=

1)

“TANGENT END TERWINAL®

Standard
st
sections

______ Shoulder T _ Ideg slope 44 or flaifer T
O break pomnt - jg;ee‘imaj-
2" for 3 Posts 104 slope T 10 slope T -

5!
i

Past Terminal (Kax)
i Impact S i v
% ﬁ ﬁ Head 204 slope
K a}* Qax. relafive fo grade)
= - T

Edge of Traveled ¥ay ' 4

TANGENT END TERMNAL PLAN

min.

Edge of Traveled Fay

Length Of Need Terminal Point
e Shova i The Pare Yellow reflective
Spiice bolts Do not aHach rail fo adhesive sheeting fo

and ruts / block af this lacation be applizd to nase.
!=; = — +

PN\
Tangent End Terminal shall meet NCHRP-350 and/or Mash testing for appropriate height.

NOTES:

1'-84"

NOMNAL RAIL HEIGHT

[

—_
=
—=£

Separate Approved Product Lists will be maintained for both 28 1/2" and 31"
terminal heights.

—_— e =

Post and splice locations are per manufacturer.

L

—— =

g

L

— — =

e o o b e

Reguiar Line

For details of Tangent End Terminal, see pre-appoved shop drawings.
Posts

37'-6" '-6"

All materials used shall meet the applicable requirements of Section 607 of the
Standard Specificafions Roads and Bridges.

Deduct 37'-6" From The Length Of Need For Guardrail The wood block shall be nailed to the post with a galvanized steel 10d common nail.
The nails are to be driven into the center of the top or bottom of the block.

50'-0" Tangent Terminal Per Pre-Approved Shop Draving

The Tangent End Terminal installation shall maintain a 4 minimum offset
ELEVAT[ON from the edge of the impact head to the edge of the traveled way. For

narrow existing shoulders that have an offset of 5' or less from the face of the
rail element to the edge of the traveled way, the rail and terminal may be

flared from the normal face of rail. The flared offset distance shall be 1' atf

a taper rate of 25:1, for a total flare length of 25'; or a taper rate of 50:,

for a total flare length of 50' (see Flare Detail).

Rail element panel lengths shall be 25" only. Shorter lengths shall not be used.

The cost of furnishing and installing the Tangent End Terminal, complete with all
miscellaneous hardware and parts as detailed on the pre-opproved shop drawings,

is to be included in the unit price bid for "Tangent End Terminal”.

Yellow reflective sheeting shall cover the enfire nose of those terminals
; 25" or 50' with a flat impact head. Those terminals with a rounded impact head shall

" |
} *{‘ﬁ;‘g be covered with @ 1'-0" X 3'-0" yellow reflective sheet.
[ Normal Face

of Rai —-lI offset

15' or less WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

FLARE DETAIL : REVISED STANDARD DETAIL

PRCPARED 7-1-95
REVISION DATE

o TANGENT END TERMINAL

Edge of Traveled Hay

REPLACES SHEET GR6

e

g




kiJ

\1J

k’J

Shoulder Break Point

12'-"

N

((Jl—n\n n_ o _ 8 _ 8 o E54a

\See Special Trailing End Terminal Details Below

X

4

Pavement Edge —/ Z

Traffic

STANDARD TRAILING END TREATMENT
(MULTI-LANE DIVIDED HIGHWAY)

Trailing End (Terminal
Section Buffer End)

-
I Soil Plate

Normal Guardrail T

SPECIAL TRAILING END TERMINAL(STET

(TUBULAR STEEL END FOUNDATION )

8 Bolts, 5/8"g, With Flaf Plate

4 Post And I
1 Offset Block m
S w‘ 1
Al === (u] |
== © "—‘_I:lﬂ— ———————1 9 0 o o=
u
6'-3"
51/2" x 7 1/2" ¥ood 15" 12"
Post Inserted In 5/8"0 Button
Steel Tube 8 Bolts, 5/8"s, With Flat Plate /' HeadBolt
on | 4n ogn gn o
Washers On Front Foc% |——1——i—_—| <
Sﬂ; = | I Y
S LTI = == =
o [ N———————— —— —— =~ =& —) — ==
2 l [ I[| : : Y
i __r=
” I’HIH ol = &=
=<
o
o |
2| petan B_\ﬁ_\ Cable Assembly
= == 5
S =
= '\ ol i o Ground Line
7 I e s/8" 1o NN
:.D s/8" 4 Bolts =b0‘H’0m of post
4 Detail "C"
0 Soil Plate
Steel Tube E LEVATION

)

Baniner.cInans A

SPECIAL TRAILING END TERMINAL(STET)

(CONCRETE FOOTER END FOUNDATION )

Washers On Front Face _\ 5'-3" (2'23" |
- ) > > |
16 12 ¢BEuH'on
2 A" A" 4" gn /_ olis
]
[ e e
— _\ j e
= = = = ==
5 . XS~
i S e s 4: —\ (/=
= 2 =
S £___ Anchor Plate
P |
<
z "
§ Ground Line
: ST TN
_CI) N\ Y
;j -l
| )
3" Clear
(typ.)
ELEVATION

Si/2"

51/2"x7 172" ——J\,—' N o
Wood 5 4/
End Posts 5 1/2"x7 /2" 1
o . | | Wood Steel Tube
.z:/:‘;l:_G.clvamzed 2" Pipe Sleeve End Posts r'F = _\é i
/ (2.375"0.0.) S |-
E=E=22 25 Bearing Plate " 0:1875" Tub
R i Rls 00000 o k“—m;” )
e gy i = w/nuts & : 8 |
4" To circular washers 1
Center _‘l’ e N e N\ il
of P :
5 I N Ground Line
Pi .
Pe fel Vb DETAIL "C"
I ]
3/4" p Hole Thru \l_‘ \[
Tube and Post \— Steel Tube
DETAIL "B" Te
(74" Steel Plote l [_L_I
5/8" Steel Plat 7/8" Dia. Holes TE== i
Z_Sr/lS"xl"xB" Plate / B Steel Plate %o
ack Welded To = -
5/8" Plate. o N © Foles
l ) ~et
. ] AL
. 1 —T4:—| — ©
. = . 3 -
— . LD = b - \ T ! T 0
» | l— __13 &
T I 8"X6"X0.1875*—
l—8" 6" —g" :
/ 4" 2'-0n
11/16"0 Hole 8"
BEARING PLATE STEEL TUBE
|— A
{~ Hole For 5/8" Bolt Hex Nut For
End Plufe_\ S
3/18" Weld 2'a } 5/8" Bolt and Flat
Hex Nut s - Sy 3/16" Thick Steel Plate Washer On
i —q_ Front Face Of Rail.
W — - - — B-— < "
ide And Top And o M
21" Dia. Stud| f———— . Botfom To End For 5/8" Bolt
— g Plate On Neutral Axis
= 15/16" R
3/16" Weld
l_ € al Swaged Connection
A For 3/4" Cable Rail Element
FRONT VEW VIEH: Redy .
(Rail Removed) (End Plate Removed, Rail Shown)
ANCHOR PLATE DETAIL
/ 1/2" Plate
~ 174" Plate
=
- o1
- Sl
) | » |G
-
\ /16" Dia. — =
= 11/2"
13/8" N
N—11/16" 3
2 374" Dia. Hole
FLAT PLATE WASHER
END PLATE
| 6'-6" (opprox.)
1-15/716" N 1" Dia. x 7" long
S 1/18 Stud Threaded
3/8" /8"

l - l Entire Length
1000anaannaaa0an [I°3 ¢--C —l-lllllllllllﬂlllllllllﬂllllllll

15/8"

L 11/74"

\Z_ 3/4" Cable To Be Swage Connected

Standard Swage Fitting and Stud

CABLE ASSEMBLY

NOTES

Steel tubes shall meet the requirements of ASTM Specifica-
tion A500, Grade B, and shall be galvanized after fabrication
in accordance vith the requirements of AASHTO Specification

Mill. Other terminal components; such as anchor plafes, cable
assemblies, hardware, plates, pipe sleeves, efc; shall conform
to the detail and requiremenis of section 607 of the
Specifications.

For each STET end freaftment installafion it shall be the Cont-
ractor's option whether to utilize the Tubular Steel End
Foundation design detailed herein or Concrete Footer End
Foundation design detailed , uniess one type is specified in
the plans. When the Concrete Footer End Foundation is used,
fhe embedded portion of the Endpost is fo be double
wrapped with Composition Paper or single wrapped with
sheet metfal or other material acceptable to the Engineer
before concrete placement fo facilitate replacement of
damaged posts. -

The cost of furnishing and installing the Special Trailing
End Terminal; including sfructural fubing, soil plates, ond welded
bearing plates for Tubular Steel End Foundations; concrete
footfers, welded wire fabric, all necessary excavation, comp-
osition paper and sheetmetal for Concrete Footer End Foun-
dafions; and all "ferminal" hardware,cables, studs, plates, and
pipe sleeves shall be included in the unit price bid for
“Special Trailing End Terminal”, per each. Normal guardrail
components; i.e., posts, blocks, rail elements, hardware, etc;
along with the special size and/or special length wood guard-
rail end post and the terminal section buffer end, shall be
paid for as quardrail per linear foot.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

REVISED STANDARD DETAIL

PREPARED 7-1-99

REVISION DATE
11-13-2012

SPECIAL TRAILING
END TERMINAL

REPLACES SHEET GR7
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Vertical Concrete

I Elastomeric Gasket
Typ. Each Side Included
Include Cost in Item
601003-001.

Shape 1
wl oo Y
V &
[F===== 6%"
5 (5”X2" Galvanized Tubing with 754" HE=====
1" Dia. Pipe Include Cost in ltem y
601003-009). [Eg===== 7%"
74" HE====—= ‘
| P

Double Nut // B

%" Galvanized Bearing Plate

Terminal Connector

Approach Slab/

SECTION A-A

END THRIE BEAM

B lockout

See Post Sizes Below

Varies. See Post

Post And Block As
Per Standard Detail
Sheet GR2

Steel Post
with Blockout

¥ Beam as Per
Standard Defail
Sheet GRI

Sk [

20" 4"

——
Lengths Below Siops = 1021 . I
or Flatter & Slope - 104
Or Flatter

SECTION B-B

25’ Transition Length

SECTION C—C

Tg” H.S. hex through bolts

2 NESTED THRIE BEAM 12'-6"

THRIE BEAM 6'-3"

ASYMMETRICAL W-THRIE
BEAM TRANSITION

W-BEAM 12'-6" N

NOTES

This guardrail fransition is appropriate for connection to a
vertical concrete shape and should not be connected directly
to a concrete safety shape. Concrete safety shape bridge
rails or barriers shall be transitioned to a vertical shape at
the guardrail connection in a manner detailed elsewhere in

the Project Plans.

The two sections of 12'6" thrie beam require addifional holes
in order to mount the beam to the post nearest to the
concrete wall.

See sheet 2 of 2 for details not shown on this sheet.

Guardrail systems must have met either the NCHRP 350 or
the most current AASHTO Manual for Assessing Safety
Hardware (MASH) crash tfesting criteria and have an

FHWA eligibility letter to be used on WVDOH projects.

Only FHWA approved guardrail systems utilizing wood

or approved block-outs shown on the Division's "Approved
Source/Product Listing" shall be used. Steel "W"

Shapes shall not be used for block-outs. Only one

type of block shall be used for blockout throughout any
project, unless otherwise specified.

Standard
Guardrai l

with 54" bearing plate

—A

51__3”
0.135 THICKNESS

—C

1 b A A A A A .
| | e ] T T | I
L— A el Sl M
Thrie Beam Terminal PL AN
Connector s+andard
3’/-11," SPACING  Guardrail
PAY LIMITS ITEM 607006-001 GUARDRAIL PAY LIMIT -
1'-10%" Tl 3” Carriage
Bol+ And Nut (Typ.)
L — —_— ] — — — — —— — — —/ N e B —
. === 2 == = =
2/ 8" : : @ D: :‘u‘:a T u“’ / T | B T u
19" b — — — = I = .-
E L
N A 7,
Y | I [ ] [ [ 1 I 1 [ 1 i1 I | I 72" LONG W6x3 STEEL POST
| [ [ [ [ |1 |1 Il [ | 12__DEEP BLOCKOU]
Ry
\ ! | [ I | [ | | | N ] 31" TOP OF RAIL HEIGHT
\ I N W | ] I N | ' Il Il I
P— — — e ———— — = I | l l I I | I ! I l | l l l l l l I 1 WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
Concrete Transition | l l l | ] | | ] l l | [ | I [ I | | l DI;’%?:;I;AQ;’) I-II)IEG_II_-IAIWfﬁ'S
Wall As
Detailed Elsewhere | l I l I l | l I l l I I l I I I I I l REVISED STANDARD DETA"—
l l l I PREPARED 7-1-9%9
I I I I I | I i = HRIE BEAM
03-11-2010
- - - - - - = uo o u L IEEE GUARDRAIL BRIDGE
84" LONG W6x15 STEEL POST | 90” LONG Wex12 STEEL POST [ 6 - T1gpn | TRANSITION AND
a 8 DEEP BLOCKOUT d T '
_ / 127 DEEP BLOCKOUT . CONNECTION
5=

ELEVATION

REPLACES SHEET
SHEET GR 11

10F 2

e
PSAIC92-STC20R o




O

I,y Elastomeric Gasket
Typ. Each Side Included
Include Cost in ltem

Vertical Concrete

601003-001).

Shape i
33 4 ;/ 1
Y oo s
10 636"
5 (5”X2" Galvanized Tubing with 7%"| HE=——===
1" Dia. Pipe Include Cost in ltem |
601003-001). EF=====¢ %"
7% @WE=====%

)

Double Nut // """""

54" Galvanized Bearing Plate

Terminal Connector

Approach Slab/
SECTION A-A

Bl ockout

W6 X 9

GI_GII
(7'—0" Acceptable)

I
1
I
I
|
I
I
|
1

1
1
1
i
1
1
i
1
L

S B

Two 12'—6" Sections
OFf Thrie Beam

One Set Inside
The Other

31"

I
Slope = 10:1
Or Flatter

SECTION B-B

Post And Block As
Per St+andard Detail

Sheset GR2

¥ Bsam as Per
Steelor Wood Post Standard Ds+ail
with Blockout / Sheet GR1

f

17/—1 03’8” + 1 n

——

SECTION C-C

END THRIE BEAM 18'-9" Transition Length 63"
2 Spaces
Tg” H.S. hex through bolts e 1/—634" | 5 Spaces @ 3'-1!s" Standard guardrail section
with 54" bearing plats 11 =gl o

—A

i
==l

B
A A

3
3
3
.

3
5

-

—A

Thrie Beam Terminal
Connector

Concrete Transition

5

Two sections of thrie beam

one set inside the other

PAY LIMITS ITEM 607006-001

PLAN

| GUARDRAIL PAY LIMIT

Wall As
Detailed Elsewhere

N

@

3

0 0
o|fd [o]|d [

1/ —1 03,411 7],41/
Thrie Beom ¥-Thrie Beam
3” Carriage Transition
Bol+ And Nut (Typ.) Section (8'—-3") Y—-Beam
R 0.135 Thickness
= — — e — T \-D\
— = .—g‘—: —— -
== - ‘ ==—————— =

=t
—

Seawes.cTnans

(T ”-”-=-=-"=-Z
———————

l
l
l
l
l
I
l

ELEVATIO

I
l
l
l
l
l
I

[

7N

C
C

NOTES

This guardrail fransition is appropriate for connection fo a
vertical concrete shape and should not be connected directly

fo a concrefe safety shape.

Concrete safety shape bridge

rails or barriers shall be iransitioned fo a vertical shape at
the guardrail connection in a manner detailed elsewhere in

the Project Plans.

The fwo sections of 12'6" thrie beam require additional holes
in order fo mount the beam fo the post nearest fo the

concrete wall.

See sheet 2 of 2 for details not shown on this sheet.

Guardrail systems must have met either the NCHRP 350 or
ihe most current AASHTO Manual for Assessing Safety
Hardware (MASH) crash testing criteria and have an

FHWA eligibility leffer to be used on WVDOH projects.

Only FHYA approved guardrail systems utilizing wood

or approved block-outs shown on the Division's "Approved
Source/Product Listing" shall be used. Steel "W"

Shapes shall not be used for block-outs. Only one

type of block shall be used for blockout throughout any
project, unless otherwise specified.

28%,” TOP OF RAIL HEIGHT

PREPARED 7-1-83

REVISION DATE
03-11-2010

11-13-12

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

REVISED STANDARD DETAIL

THRIE BEAM
GUARDRAIL BRIDGE
TRANSITION AND

CONNECTION

REPLACES SHEET 10OF 2
SHEET GR 1
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£ e \— 1" @ Holes (typ)

5/8" BEARING PLATE DETAIL

| 1-1/4"
l l | | 1-l/4”
5/8"— |—>'I L 36"
) = )
<
5/8" ‘ \ N__sutton teot_

Height Oval Shoulder 1-5/16" Dio. Round x
5/8" x 7/8" 5/16" Height
NUT SPLICE BOLT

NUT AND SPLICE BOLT DETAIL
(POST BOLT: Similar Except Length)

Sheet Thickness % R €
— .
. 10° 3 l 1%
e ya | %
s "R | ]
*
. — ] s W %" R /A —_—
I i
o 254" 3yt % | sy
= o
2 19 1 Toleronce
-9 20" ( :% ) !

SECTION THRU THRIE BEAM RAIL ELEMENT

7'-3%
3'-1%" _ 3'-1% &
2 EYANN VA 4% | 4% 2"
A [ | —
© D 6% <) [
T (O — D — —0D 12%"
N =) > 4%" o) 4d o
20 7
< ol £
[ @D :=:====:=====================ZfT?;:?i::; “Z
LN 4
T Post Bolt Slot
| [<— 2" Min. LUXx2%"

o

12" \_ ' Splice Bolt Siot e

| |

ASYMME TRICAL TRANSITION SECTION DETAIL
(W- THRIE BEAM )

Neutral
Axis

,_
(.»:_9__
|
0)
|
)
Y
g

N
[o4]

2%"
6%"

7%"

I

6%:"

2%"

20" (~ 3/16)
7%
0—0
A\vJ v
a) a)
v A%
7%

THRIE BEAM TERMINAL
CONNECTOR DETAIL

317" TOP OF RAIL HEIGHT

DIVISION OF HIGHWAYS
STANDARD DETAIL

REVISED STANDARD DETAIL

PREPARED 7-1-88

REVEION DATE THRIE BEAM

11-21-2012

GUARDRAIL BRIDGE

TRANSITION AND

CONNECTION

REPLACES SHEET 2 OF 2

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION {

SHEET GRM1
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Brawias.cTnane A

<= Traiiic Flow
. 5-3" 2'- 1387
|
! ]
" T 1] [
: T (sze sheet 1 and 2)
I 5-3" 2'- 138"
r
Traffic Flow =5
PLAN
2'-3 12°
108
-------------------------------- A~
' =4 -
' ~4
—— = - — - - - — - — e I (e
N == s
< :@al: —é— _ - — 4 - :?’ —-QGuardrail
£ o |—< ~
& —=— s
/ z i
/- PAVEMENT
! o RN
5 (5"X2" Galvanized Tubing with 1"Dia.
Pipe Include Costin ltem 601003-001}
ELEVATION
DOUBLE FACE TRANSITION
—= Tl [ I
T I {see sheet1and 2)
53" I 2-nzm"
I [ 1
PLAN
2-3 2°
7 78°
e it -~
!
1 S
———— | e e e e e = |-
. . —_—— h
g ' EE __-_..__§ — € Guardrail
B N —es— s
N L h
\— 7 PAVEMENT

5 {5"X2" Galvanized Tubing with 1"Dia. /
Pipe Include Costin ltem 601003-001)

ELEVATION

ANNANNN

SINGLE FACE TRANSITION

. 211 387 . 5'-3"

<= Traffic Flow / 70:1 Taper
=

{see sheet1and 2) . [ == L 5 = © = = N =
A _|—: l C’ 'lI Ill re o B L3 > B a s > a & B b\

a ' e < 2 < & <
= B < > C e > t e
0 . a. . Lo . e :

& . - a - & a 7 3 . 3
> - % IZESTH > = % e F; =& g P v. & . e . 4 . b . S
HAR L .9 ljl!i.n . § > . b n 3

C— T T v = = —

(see sheet1and 2) 3 = & J
Trafic Flow = 70:1 Taper / \

PLAN

2'-3 127
7 787
T =
kT
- 1
_," e - - —_—
= & & T b a - > . N - b . Iy t >
a4 ! ‘%_ .9 a . a . e
. - FE s 5
o @ s T ‘e @p T e . D = s . > oo H
Guardraxl@—-—--——m __.—"_?_:._ il . , 5 B . _‘-b g
~ -~ ~2 a . s . W
s T I S B e S e & e o °
. b > > 3 > o
.| & a S o
ol 3 2 BN P
« = a a
> a . . a = A > a . » a ~
° % . v v < v
PAVEMENT ~ > B 5 B, b | '

RN

5 (5"X2" Galvanized Tubing with i"Dia.
Fipe Include Costin ltern 501003-001)

ELEVATION
DOUBLE MEDIAN TRANSITION

NOTES

The contractor shall have the option to installeither the N-J Shaope
or the F-Shope medion unless otherwise specified on the Pians.

For additional dimensions, notes and detoils see Sheet 1and 2.

For odditional notes ond detoils of the guardrail bolt pattern, see
Stondard Detail Sheet GR10.

Elongated bolt holes do not apply to existing end posts that are
not being reconstructed.

4

az"

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

REVISED STANDARD DETAIL
TYPE V MEDIAN

[ GUARDRAIL ATTACHMENT
F-SHAPE OR N-J SHAPE

PREPARED 7-1-99

SINGLE FACE MEDIAN
(ISOMETRIC VIEW)

REPLACES (Sheet 3 of 4)
STANDARD SHEET GR12
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I Elastomeric Gasket
Typ. Each Side Included
Include Cost in Item

Vertical Concrete 601003-001).

Shape
7
33/8”‘
1 . .
) e 5%6 "
5 (5“X2" Galvanized Tubing with 7%" HeE=—==—1:S—=
1" Dia. Pipe Include Cost in ltem §
601003-001. @z ===z 7%"
1
7% HE=——=—=F=—=
| I

Jerminal Connector

Double Nut /f ______

5" Galvanized Bearing Plate

Approach Slab/
SECTION A-A

END THRIE BEAM

B ockout

See Post Sizes Below

Varies. See Post
Lengths Below

17

_r
SECTION B-B

25’ Transition Length

Post And Block As
Per Standard Detail
Sheet GR2

Steel Post
with Blockout

31 l

-
Slops = 10:1
Or Flatter

" H.S. hex through bolts 2 NESTED THRIE BEAM 12'-6”

THRIE BEAM 6'-3"

ASYMMETRICAL W-THRIE
BEAM TRANSITION

¥ Beam as Per
Standard Detail
Sheet GRI

20" "

—
Slope = 10:1
Or Flatter

w Jd

SECTION C-C

W-BEAM 12°-8"

NOTES

This guardrail transition is appropriate for connection to a
vertical concrete shape and should not be connected directly
to a concrete safety shape. Concrefe safety shape bridge
rails or barriers shall be transitioned to a vertical shape at
the guardrail connection in a manner detailed elsewhere in

the Project Plans.

The two sections of 12'6" thrie beam require additional holes
in order to mount the beam to the post nearest to the
concrete wall.

See sheet 2 of 2 for details not shown on this sheet.

Guardrail systems must have met either the NCHRP 350 or
the most current AASHTO Manual for Assessing Safety
Hardware (MASH) crash testing criteria and have an

FHWA eligbility letter to be used on WVDOH projects.

Only FHWA approved guardrail systems utilizing wood

or approved block-outs shown on the Division's "Approved
Source/Product Lisfing" shall be used. Steel "W"

Shapes shall not be used for block-outs. Only one

type of block shall be used for blockout throughout any
project, unless otherwise specified.

Standard
Guardrai |

with 34" bearing plate

A =i

g —34

0.135 THICKNESS

A

e ®

A

1 E

‘ ,
. . SR T S 1

L A —B

Thrie Beam Terminal
Connector

PLAN

—c

3'—11," SPACING (S;'fcngclr‘ql
i Bc uardarai
PAY LIMITS ITEM 607006-001 GUARDRAIL PAY LIMIT ? —
1/-103/" Tleg" 3" Carriage
! / Bolt And Nut (Typ.)
o £ = e ; =l
% — = % ——2F
’ ” = = e (1] = —3 —
2 81/ 9[/ 13 K3 — — — > =T — $
b
/7N, Il VN
\ .
| I | ] I |1 |1 [ |1 I | L |1 72" LONG W6x9 STEEL POST |
l | |l [ [ W | | [ I l Lichaliz1=3 B, T —
\ ' N N N N N N N N L M 31" TOP OF RAIL HEIGHT
l I | ] | ] ] | | | ] I Il ] I
— — —':— —————— | | l | l | ] l l | | l | | l | | | ] [ WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
“—— Concrete Transition DIVISION OF HIGHWAYS
Wall As I [ | I I N I I | N STANDARD DETAIL
Digtal 159 Eisswhars I I | N N | I |1 I Il REVISED STANDARD DETAIL
PREPARED 7-1-89
N N I N I | N N L H o THRIE BEAM
L L U U U U J U U U e

-

84" LONG W6x15 STEEL POST

90" LONG W6x12 STEEL POST

GUARDRAIL BRIDGE
TRANSITION AND

8 DEEP BLOCKOUT

12" DEEP BLOCKOUT

ELEVATION

CONNECTION

REPLACES SHEET 10F 2
SHEET GR 11

e
PSAICS2-STDI0R o
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TABLE OF CONTENTS

DRAINAGE

DR1

DR 2

DR 3

DR 4

DR5

DR 6-A

DR 6-B

DR 6-C

DR 6-D

DR 6-E

DR 6-F

DR 6-G

DR 6-H

DR 6-S

DR 6-X

DR 7-A

DR7-B

DR 7-X

DR 8

DRS

DR 10

PIPE CULVERT HEADWALLS

PIPE CULVERT WINGWALLS

END SECTIONS FOR CORRUGATED STEEL PIPES AND PIPE ARCHES
SAFETY SLOPE END SECTION FOR CONCRETE PIPE

SAFETY SLOPE END SECTION FOR CIRCULAR & ARCHED STEEL PIPE
TYPE A INLET

TYPE B INLET

TYPE CINLET

TYPE D INLET

TYPE E INLET

TYPE F INLET

TYPE G INLET

TYPE H INLET

SLOT INLET

INLET CASTINGS

TYPE A MANHOLE

TYPE B MANHOLE

MANHOLE CASTINGS

MISCELLANEOUS DRAINAGE

REPAVING TRENCHES UNDER EXISTING PAVEMENT

TYPE F DRAINAGE PIPE TRENCH, CONCRETE COLLAR

GUARDRAIL

GR1

GR2

GR3

GR4

GR 4A

GUARDRAIL ELEMENTS

GUARDRAILS POSTS AND BLOCKS

DOUBLE-FACED GUARDRAIL POSTS

CUT SLOPE TERMINAL

CUT SLOPE TERMINAL TYPE A SOFT SHALE OR SOIL

GR4B  CUT SLOPE REMINAL TYPE B SHALE OR ROCK
GR5  FLARED END TERMINAL

GR6  TANGENT END TERMINAL

GR7  SPECIAL TRAILING END TERMINAL

GR9  GUARDRAIL BRIDGE TRANSITIONS AND CONNECTIONS

GR10 W-BEAM BRIDGE TRANSITION TO SAFETY SLOPE STEEL POST WITH RUBRAIL
GR11-A 28-1/2” THRIE BEAM GUARDRAIL BRIDGE TRANSITION AND CONNECTION
GR11-B 31" THRIE BEAM GUARDRAIL BRIDGE TRANSITION AND CONNECTION

GR11-C  THRIE BEAM GUARDRAIL BRIDGE TRANSITION AND CONNECTION DETAILS
GR12 TYPEV AND VI MEDIANS

GR15 GUARDRAIL MODIFICATIONS

GR16 GUARDRAIL MODIFICATIONS FOR UNDERGROUND OBSTRUCTIONS

PAVEMENT

PVT1 JOINT LAYOUT AND TYPES

PVT2  SHOULDER AND RUMBLE STRIPS, TYPE H JOINT, MODIFIED E JOINT

PVT3  LONGITUDINAL TIE BOLT ASSEMBLY

PVT4  LOAD TRANSFER UNIT

PVT5  BRIDGE APPROACH EXPANSION JOINT: BRIDGE TRANSITION PAVEMENT WITH SKID RESISTANT OVERLAY, TYPE J JOINT
PVT6 CONCRETE CURBING AND SIDEWALK

PVT7  SIDEWALK RAMPS

FENCE

F1  R/W FENCE - CHAIN LINK 5 FABRIC HEIGHT

F2  R/W FENCE—FARM FIELD WITH STEEL POSTS (3’ — 11” FENCE FABRIC HEIGHT)

F3  R/W FENCE - FARM FIELD WITH TREATED WOOD POSTS (3’ — 11” FENCE FABRIC HEIGHT)
F4  SUPERSILT FENCE

MARKERS AND MAILBOX

M1 PROJECT MARKER, SURVEY MARKER

M2 MAILBOX



12'-6" OR 25'-0" 12'-86" OR 25'-0"
EFFECTIVE LENGTH OF BEAM i l EFFECTIVI-E ‘LEl\i\,TH OF BEAM ]
BF g B 67 B 5.5 pu 6'-3" C-C 8'-3"c-c et B'-3"cC-C
I—h 0ST SPACING “]"‘ POST SPACNG ‘—‘T~ POST SPACING _—] FUST SRACHE FOST SPACING T POST SPACING
== | = | e, | =y
I = 2 R — 0 2 = | — — = S 1
— — — — = mﬁ.on : = '—“‘-\ S S T o JLO, S = N\
=== ——————— — === TRy e — = A = = T e —— 31
_~ FINSHED SHOULDER FINGHED SHOULDER
IETs PN S\ ALY ,,/.;if;.\\\.a 7\7 G2 SIS cect //';\/// Ff//z&\%f RSy TR TS
- DIRECTION OF TRAFFIC FRONT VIEW DIRECTION OF TREFFIC
- F-— FRONT VIEW L
6 ~3" POST SPACING L 6'-3" POST SPACING T
CLASS | WITH BLOCKS TYP. '
SEE SPLICE DETAIL, CLASS | WITH BLOCKS
SHT. GRI-A L 0 | b
EFFECTIVE LENGTH OF BEAM i F————————— EFFECTIVE LENGTH OF BEAM i
) 12'-6" C-C 12'-6" C-C . 12'-6" C-C |
l POST SPACING POST SPACING POST SPACING
W e |
. I I
~ ——— — O
> o
172" = .
— FINISHED SHOULDER SEE SPLICE DETAIL, — FINISHED SHOULDER
: SHT. GRI-A . ya
ARz | A7 WS Il AN 7 IRSZ IR TSR TR 777 RS VS
DIRECTION OF TRAFFIC FRONT VIEW DIRECTION OF TRAFFIC FRONT VIEW
3'-6" M. 2\ 12'-6" POST SPACING 12'-6" POST SPACING 34" MIN
TYP. TYP. -
CLASS 1 WITH BLOCKS CLASS Il WITH BLOCKS '
CLASS Il WITHOUT BLOCKS CLASS Il WITHOUT BLOCKS
131 1
28-1/2" HEIGHT GUARDRAIL 31" HEIGHT GUARDRAIL
Splice location for 31" Guardrail are generally off the post.
. . ” 5 However, for tight post spacings, splices on the posts are
Splice locations for 28 172" Guardrail shall be on the post. - - i i
P P 6'-3" C-C 3'-1%" C-C 3'-1g" C-C 6'-3" C-C necessary and acceptable.
POST SPACING POST SPACING POST SPACING POST SPACING T
Jt_' = : = Guardrail systems on NHS routes must meet NCHRP 350 or the most
° ° o S current AASHTO Manual for Assessing Safety Hardware (MASH) crash
: 28%" OR testing criteria and have an eligibility letter to be used on WVDOH projects.
————— e S = — 31"
GUARDRA”‘ HEIGH T FINISHED SHOULDER Guardrail shall be secured to the blocks, post and other elements
by 5/8" dia, bolls and nuts conforming to the details herein and to the
- . o . NS SES777 V2SN TN TS TS requirements of 712.4 of the Standard Specifications. Nuts shall conform to
Transitions in guardrail height shallbe accomplished at a rate of 1" DIRECTION OF TRAFFIC ASTM A563, Grade A or better.
vertical distance in 12.5"' (one element) of horizontal distance. Height
5_ transitions shall end before end treatments or connections begin. FRONT VIEW
RTVAL "
Height tronsitions between 28 1/2" and 31" require moving the 3'-1%" POST SPACING AFTP.mOCh and Trailing Enfj Treainenys Sha"_ be &2, shown o
splice on/off the post by placing one additional post at half the CLASS IV WITHOUT BLOCKS specified on the Plons or directed by the Engineer.
normal spacing. CLASS V WITH BLOCKS
P v s The pay quantity of guardrail will be the Linear Feet of guardrail
Guardrail height shall be as indicated on plans. measured along the face of the rail from center to center of end posts. Cost
Construction lolerances for rail height is plus/minus 1. < 1-6%" C-C POST SPACING of the Terminal Section Buffer End shail be included in the cost of the Guardroil.
5 ) - 3'-1%" C-C = . £ . ) . , 3% Cc-C The approach slope to the face of all quordrail shall be 10:1 or flatter.
3]'[he S'gnd_?rhd ,T;cll"mg End Trealment is acceptable for both 28%" and POST SPACING ’ | | | POST SPACING The Type, Class and Height of Guardrail shall be as shown in the Plans.
D guardrail height.
Approach Terminals-Separate approved product lists will be maintoined for Lap Guardrail in Direction of Traffic.
both 28 1/2% & 31” terminal height. . WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
Guardrail thot ties to Cut Slope Terminals (CST) must be tronsitioned per %18/2 OR DIVISION OF HIGHWAYS
the standard details down to 28%" height (the height of the CST). 2 STANDARD DETAIL
Thrie Beam transitions sholl be per Stondord GR-11 dated 11-13-12 for 28%" FHEBERER 7268
ol dated U212 for 27 SRS, SRS, N N N VN7 TS Yoo DAte
DIRECTION OF TRAFFIC — FINISHED SHOULDER z
FRONT VIEW GUARDRAIL ELEMENTS
1'-6%" POST SPACING

%30 21T B -

(SHEET 1 OF 2)

STANDARD SHEET GR1
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116" __|13=37167
Tolerance ] "
, 1-1/16

__ T I-—__l—

/

R
Z_h_;%:l
N ..
S T N\
N L 1-17/32"
o (P E o Yt _ 1-1/4"
| ymmeTrica 1-1/4"
o~ _I" e L E
o 7 About ¢ v 3/16"
e P 5/8_{‘ -
Base Metploy/ @ —
Nominal |/ N_15/16"R !
Thickness.
0.105"

\x Button Head
5/8" Oval Shoulder 1-5/16" Dia. Round x
8" E

| Height 5/8" x 1/ 5/16" Height

SECTION NUT

SPLICE BOLT
RAIL ELEMENT

SLICE BOLT: Similaor Except Length

12-1/2" Lap
20 4-1/4" 4-1,41"2"

3/4"x2-1/2"Slot
Es=ae=—==—==- " Rail Element

29/32" x 1-1/8"
Slotted Holes

RAIL SPLICE - 28 1/2” HEIGHT ON POST

Eight (8) Splice Bolts are to
be used at all Rail Splices

A S Irone -

\(1ﬁ
6—1/4"R+/
307\ 3 '
{ \L R i
o e - Base Metal Nominal
" 8-1/
2-1/ F—————JL{ Thickness. 0.105"
! = 1
S ol
3 : E— | °
> . 3 —\o
& ©la -
- g Ground Line or Shoulder G
Surfacing at Face of Roil“‘\\ °
PN NN
12-3/4" | W 4 L e
Lap =
24" End Post—"] E
Approx : z
TERMINAL SECTION BUFFER END
(For Use Dnly on Unonchored Ends And
on Special Trailing End Termingl)
12-1/2" Lap

21 4-1/4" 4-1/4("2'

3/4"x2-1/2"Slot
in Rail Element

29/32" x 1-1/8"
Slotted Holes
RAIL SPLICE - 31" HEIGHT OFF POST

Eight (8) Splice Bolts are to
be used at all Rail Splices

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 11-13-1Z
- REVISION DATE

GUARDRAIL ELEMENTS
(SHEET 2 OF 2)

STANDARD SHEET GR1
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\,/

7/8° |— 8" 8" 6°x 4
i <%
5/8" 7=
Bolt —7 [
14" ::g@sfifffzfzﬁﬁ—L— 4—0
L7 A /=
| \ P /
(Min.) EO’I;G Dia. _ /
h "
1N .
* < Circular
7/8" Washer

—\/~

WOOD GUARDRAIL POST (RECTANGULAR)

—— Traffic

7/8" ~—T%* 6" —— .
1 _ [T Additional Hole (to [ T
! | I facilitate erection) I
- |
5/8" | 7 Optional Holes (lo !

Bolt | | [fccﬂilc!e erection) i ‘:‘;"l . 7/8"
14° E == =g HS H o
£EE ?E}L | 0

I
13/16* Dio. Hole—" |

I
I
!

I
{ Circular "

I 1 Washer T
7/8* & n
8"X6", Bloc I

_ (A

STEEL GUARDRAIL POST
(WOOD BLOCK)

3/4"x2-1/2"Slot
= in Rail Element

WOOD POST DETAIL

i
‘\

13/16" Dia.__ /

Hole h

1/2 Post Dia. /

ceope m 1]

1 i
| j'

WOOD GUARDRAIL POST (ROUND)

Post Bolt
Traffic
W6 x 9 4/\/‘
Steel Post
7~
\\
\
6"
Q@ Posts
and Blocks
4%"
B 14"
LJ
5"
%"
8"
PLAN

—3/4"x2-1/2"Slot
in Rail Element

STEEL POST DETAIL

Rail Element

NOTES
GENERAL:

ardrail svstems

15 meet currznt MIHRP S30 or

NHS rout

st current

TG Manual o

. ing Safety Hardware (MASHS
testirg criterio and have an FH

=ligibilit

lztizr to be usad or

CH projecis.

Orly FH¥A approved guardrail sy is ulilizing weod or approved
olternote  block-outs shown on the Givision's "Approved
Source/Product Listing" shall be used. Stzel "W" shapes shall not
be used for block-cuts. Only one type of block shall be usz2d for
block-outs throughout any prejsct, unless ctherwise specified.

" Blocks for block-outs” shall be used on all posts except when othzrwis2
noted on plans. When blocks are not  provided, the post details will be

as shown herein, except the %" bolt minimum length will be  reduced as

required, the 1" minimum rotch for the wond guardrail post (round) will

not be used, and nails for block stability will not be needed. For stzel posiswithcut
blocks, detoils of the posts shallconferm to the “Steel  Guardrail Post (Weod
Block)" details herein, with the odditional holes (to facilitate erection) being
optional.

Tre circular washers shall be made of steel and galvanized in accordance with

the requirements of AASHTO M232.

WOOD POSTS:

Pcsts ond blocks shall be the same type of wood.

Wood posts shall be pressure-treated aiter notching, in accordonce  with Section
710.5 of the specifications.

The I" (minimum) notch dimension as shown for round woodar posts shall be
located along the vertical centerline for the eniire upper 14" of the post ard
shall apply regardless of whether the pest is notched (as shown) or otherwise
cut or sawed to form o vertical flat  plane and thzn, at seme location balew

the top 14", iz angularly sliced out to the surface of the post.

Post length will be 8'_+ %" unlzss otherwise noted.

STEEL POSTS:

Blocks shall b2 ceniersd on their posts and the center of the black holes,
for belts connectirg rails to blocks, shall be horizontally offset 1-1/8" from
the center of the stzel posts toward the post edge facing approaching
traffic for both polimer and wood blocks, as shown for wood tlocks cn the
Plan view of the Block Stop Detail. Post length will be 5' -+ 4" unless other-
wise noted.

WOOD BLOCKS:

The type (species) of woed for blocks is te be one of the types (species)
permitted by specifications for wocd posts. Wood blocks shall be pressure-
-treated in confermance  with the requirements for wood posts. However,
creosote oil is not permitted os a preservative in the gressure treatment

of wood blocks to be erected on steel posts. 8" x 6" wood blecks shall
te positioned so that the 6" x 14" faces of the blocks are the contact facss
for the rail elerents ond the posts in order to achieve the blockout
dimznsion shown. When wood block is  used adjacent to a wood post, the
block shall be nailed to the post witk a golvanized steel 10d common nail.
The nail is to be driven into the center of the top ar bottom of tha block.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 7-1-93

REVISION DATE

03-05-2010

06-16-2010
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GUARDRAIL POSTS
AND BLOCKS
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" ox 374" % 3

|'_' g —I /{ B [VARES

|

11/4 Max.

7/8 J kg
8" x 6", Wood Block / -

WOOD GUARDRAIL POST (RECTANGULAR)
(BEAMS AT DIFFERENT ELEVATIONS)

T -
VARIES

-

8" x 6", Wood Block

*L,

WOOD GUARDRAL POST (ROUND)
(BEAMS AT DFFERENT ELEVATIONS)

Traftic Fiow /
Galvonized Steel 104
Common Nais (Thru "
Additionol Post Holes). "
5/8" Orive Nails after
Bol Post Bolts are installed. I
| St /I 778 —{ U c/
Sl xell
L-Q%" I
(Min) 13/16" Dia.Holes |
( —:»'—::)
_— | 7/8"
11 &
11
1
8" x 6", Wood Blocks ::
1

STEEL GUARDRAIL POST (WOOD BLOCK)
(BEAMS AT DIFFERENT ELEVATIONS)

o
#—13/16" Dia Holes —<~ 3""|

13/16" Dia.Holes

174" NOTCH
5 —|

/

l_ 8..4'__1‘ 6"Min —IA_ 374" x 374" x 3 174" Notch 8"Min _l_—

AdditionaclHoles (to facilitote erection)

‘/ i
8" x 6", Wood Block

s

I__ &

_i

11/4" |

Mox. 7%
o
13/16" Dia. Hole —=1 e

WOOD GUARDRAIL POST (RECTANGULAR)
(BEAMS AT SAME ELEVATION)

7/8" 4 i
8" x 6", Wood Block —/

14 = == — 5
il
(Min)
L Notch-—‘
Min.
4N
N

N

o
u|
i

—T

1/2 Post Dia.

WOOD GUARDRAIL POST (ROUND)
(BEAMS AT SAME ELEVATION)

NOTES

The blocks shollbe bolted to the steelposts in the same
manner when the beams ore at the same elevation as they would
when the beams are ot different elevalions.

The standord bolt shallbe used for wood guardrail post when
possible.

The applicable details and notes of Standard Sheet GR2
shallapply to this sheet.

The 1" (minimum) notch dimension os shown for round Wooden
Posts shallbe located along the vertical centerline for the entire upper
14" of the post and shall apply regordless of whether the Post is
notched (as shown) or otherwise cut or sawed to form a vertical flat
plone ond then, ot some location below the top 14“,is angularly sliced
out to the surfoce of the post.

When a wood block is used adjacent to a wood post, the
block shallbe nailed to the post with a galvanized steel 10d common
nail. The nailis to be driven in the center of the top or bottom of the
block.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPAFED 7-1-33
REVISION DATE

DOUBLE-FACED
GUARDRAIL POSTS

STANDARD SHEET GR3




NOTES

TOP OF CUT
I
SN RS CTON OF » I. FOR FILL TO CUT GUARDRAIL TERMINALS (TRAILING END, TWO LANE HIGHWAYS,

WHERE POSTS ARE PRESENT AND ALL APPROACH END) WHERE ANCHORED ENDS ARE SPECIFIED, THE DETAILS AND
REQUIREMENT HEREIN SHALL BE APPL ICABLE.

POINT 3

2. PRIOR TO PLACING GUARDRAIL, A FINAL CHECK OF EXISTING CONDITIONS WILL
BE MADE BY THE ENGINEER AND ANY ADJUSTMENT NECESSARY TO INSURE THE PROPER
LOCATION AND FUNCTIONING OF THE GUARDRAIL FOR THE PURPOSE FOR WHICH IT IS
INTENDED WILL BE MADE ACCORDINGLY.

SHOULDER BREAK POINT =

3. POSTS, BLOCKS AND RAIL ELEMENTS SHALL BE THE SAME TYPES USED IN THE
NORMAL GUARDRAIL INSTALLATION, UNLESS OTHERWISE NOTED. GUARDRAIL BLOCKS
SHALL NOT BE USED ON ANY POSTS COMPLETELY UNDERGROUND.

EXTEND RUBRAIL TO
OST 22 MIN. S

NOTE 9.

"""""""""""""""""""" 4. THE FINAL DECISION AS TO THE TYPE OF CUT SLOPE TERMINAL INSTALLATION
(TYPE A OR B) AT EACH LOCATION WILL ABE BASED ONTHE ACTUAL MATERIALS

\\\_ ENCOUNTERED DURING CONSTRUCT ION.
POINT OF NEED TOE OF SLOPE 5. CUT SLOPE TERMINAL INSTALLATION CAN INTERFERE WITH NORMAL DRAINAGE

THROUGH A CUT SECTION. WHEN THIS OCCURS, DETAILS FOR MAINTAINING POSITIVE
DRAINAGE WILL BE SHOWN ON THE PROJECT PLANS.

6. WHEN INSTALING CST TYING INTO 31” TOP OF RAIL HEIGHT GUARDRAIL .
//r—— EDGE OF PAVED SHOULDER OR PAVEMENT THE CST SHALL BE INSTALLED AT 2B-1/2" HEIGHT.

\5: 1 TAPER

MAX.

N
A

10:

TAPER 31" GUARDRAIL DOWN VERTICALLY PRIOR TO CST INSTALLATION.

7. THE CST GUARDRAIL TERMINAL SHOULD BE USED ONLY WITH 2:1 OR STEEPER
BACK SLOPE.
A= B C

8. THE FLARE RATE OF THE GUARDRAIL MAY BE STEEPENED TO 8: 1 AFTER CROSSING
PL AN V I EW THE DITCH BOTTOM TO SHORTEN THE LENGTH OF THE TERMINAL.

S. RUBRAIL TO EXTEND FROM POST 2, THROUGH ENTIRETY OF DITCH, TO POST 22
AT A MINIMUM.

CST LIMIT OF PAYMENTS (LENGTH VARIES) 10. FOR THE RUB RAIL SECTION USE 8° LONG POSTS.

11.  SEE GR-4A AND GR-4B FOR DETAILS OF TYPE A AND TYPE B TERMINALS.
THE 28-1/2" HEIGHT OF GUARDRAIL SHALL BE MAINTAINED PARALLEL TO_|
THE ROADWAY SHOULDER ELEVATION 12.  MAXIMUM CLEARANCE FROM BOTTOM OF W-BEAM TO GROUND L INE WITHOUT W-BEAM

(TERMINAL LENGTH VARIES) == RUBRAIL IS 18",

CONCRETE ANCHOR BLOCK SHOWN.

| SEE SHT. GR4B FOR ANCHOR BLOCK

| DETAILS AND SOIL PLATE ALTERNATE DETAILS.
I

BURIAL
POINT

IW-BEAM RUBRAIL

!
i

|
l |
1 |
| 1
| I
| |

]

| DITCH 5 J
SEE NOTE 10 HETTOR ! 18" MAX

—_— —— .

| T X .

| 1 I=-SEE NOTE 10 —! WIéEgUgoﬁgﬁfé’L- 1 MIN. COVER

' EDGE OF _/ EXISTING GROUND
SHOULDER o :
_— T
ELEVATION VIEW :
[ =
TR WY
SHOULDER ) e iﬂ o
R AN §%§;> S SEE GR-4A FOR CONCRETE
2 ANCHOR DETAILS OR
EDGE OF ALTERNATE SOIL PLATE
SHOULDER ANCHOR DETAILS
EDGE OF
TRAVELED WAY EDCE OF EDGE OF

RUB RAIL, TRAVELED WAY  sHoULDER SECTION C-C
NO BOLT
REQUIRED

28-1/2"
SHOULDER _I_
T

SHOULDER WEST VIRGINIA DEPARTMENT OF TRANSPORTATION

pCEURI AN
o Exige DIVISION OF HIGHWAYS
Wk STANDARD DETAIL

o T e g a2 PREPARED 7-1-98

SECTION A-A FXISTING GROUND SECTION B-B R

CUT SLOPE TERMINAL

STANDARD SHEET GR4
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\l)

g [ POST 112 INCH GALVANIZED
" P4
- o 6 1,3'-(*\‘77/13,\ Fal e 1/2 INCH ALVANIZED — 778 618"
i i v x )
FOUR 7/8 INCH DIAX 10 INCH—~_ | - =~ = - o T T STEELPLATE  \ [ | -
THREADED ANCHOR RODS. W R TR el =2 LV I ———
I N P VI T < ) g 1 % ;
SEENOEES 85 R IR A 5‘ 47 N 7 85 j/— FIELD DRILL THREE 1" DIA.
i ? " Al e ] % | 8- FOUR 13/16 INCH DIA.HOLES. —<{~ L et HOLES IN W-BEAM AND ATTACH
, BN SN el B P ! 7 NEEDED WHENPLATE IS [ [oTg (@lef + WITH 5/8 INCH X 1 1/2 INCH HEX BOLT WITH
P L EESEATT B SR e e § } % of 4. ~f BOLTED TO POST. NS _ A SQUARE WASHER AND HEX NUT.
e g v T P | . QA | USING FOUR 5/8 INCH X 1/2 INCH HEX f \\é‘: TN SEE NOTE 2.
wEE ST ARDARD SHEET of - i Sl 5 BB ; HEAD NUT. SEE NOTE 2. | 1SN
CONCRETE BLOCK — 30 INCH X 18 INCH ! '
A I E — FIELD DRILL ONE 1iNCH DIA.HOLE
SEENOTE SEE NOTE2 —_——— IN W-BEAM AND POST FLANGE AND
SreEl b AL » W6 x 8.5 STEEL POST ; ATTACH WITH 5/8 INCH X 2 INCH LONG HEX
. N 6 FT IN LENGTH. BOLT WITH A SQUARE WASHER AND
/ - HEX NUT. SEE NOTE 2.
//
o T FRONT VIEW
B L
TRANSITION CONNECTION — L !
SEE STD DWG BA 48 \y//v a7 R I ] 3
+ Y | =
2z e ; 3 ANCHOR POST/PLATE ATTACHMENT
J
FOURTBINCHDIA X 10NcH— [ |/ 1| | REAR VIEW FOR SINGLE RAIL ELEMENT
HEAVY DUTY GALVANIZED X
THREADED ANCHOR RODS. / .
é&ANCE%';IFg\ﬁl\S;JITT'S% Ex “— FOUR #5 BARS 18 INCH LONG NOTCHED
SEE NOTE "
HEAD RECESSED NUTS AND 2 T — POST BLOCK
SQUARE PLATE WASHERS. NN N
1 3/4" == =<
< > ——— P L, ALL REQUIREMENTS AS
1INCH DIA. HOLE PER TOP PLATE APPLY
T [ # T 1 = \
;\,' @ FOUR i oy TO LOWER PLATE %
s 1INCH X 1 3/4 INCH SLOT = ol
NOTES: o | I o 5_‘_
| T o
FOUR 13/16 INCH —< e 4
1. USE CLASS B CONCRETE. SR IS i {L
N
2. USE EPOXY COATED REINFORCING STEEL, PER SECTION 602 OF THE SPECIFICATIONS. SQUARE WASHER 14
<
3. USE GALVANIZED THREADED ROD. MG INCH THICK,GALVANIZED) 1/2 INCH STEEL PLATE —/(le,__
W6 x 8.5 STEEL POST T11
4. THREADED RODS CAN BE CAST INTO CONCRETE BLOCK OR HOLES CAN BE \ -
DRILLED INTO BLOCK AND RODS ANCHORED WITH EPOXY. (GALVANIZED) Y
5. DRILL HOLES A MINIMUM 9 INCH DEEP. CLEAN DRILLED HOLES PRIOR TO NOTES: o -
INSERTING THREADED ROD. ANCHOR POST/PLATE ATTACHMENT
1. USE 1/2 INCH STEEL PLATE MEETING REQUIREMENTS OF ASTM A 36. FOR RUB RAIL ELEMENT
2. GALVANIZING REQUIRED FOR PLATE AND HARDWARE.
3. USE ZINC RICH PAINT TO COAT FIELD DRILLED HOLES.
GENERAL NOTES:
TYPE A (SOFT SHALE OR SOIL) CUT SLOPE TERMINAL GUARDRAIL SHALL BE THAT
GUARDRAIL WHICH IS TO EXTEND A MINIMUM OF TWO 6'-3" SPANS INTO THE
CUT SLOPE, FROM THE FIRST POST BEYOND THE TOE OF THE CUT SLOPE AND
IS TO TERMINATE A MINIMUM OF 1-0" BELOW THE GROUND ELEVATION OF THE BACK
SLOPE, EXCEPT IN AREAS OF HEAVY ROCK OUTCROPPING WHERE THE MINIMUM DEPTH
MAY BE 6 INCHES.
ATRENCH NO GREATER THAN 18" IN WIDTH SHALL BE EXCAVATED INTO THE CUT
SLOPE TO ACCOMMODATE THE TYPE A TERMINAL INSTALLATION. THE CONTRACTOR SHALL
' STEEL POSTS AND PLATES : ARRANGE HIS WORK SEQUENCE SUCH THAT EACH TYPE A CUT SLOPE TERMINAL
L. 12FTBINCH INSTALLATION BE EXCAVATED, POSTS DRIVEN, RAIL ELEMENTS AND GUARDRAIL
r COMPONENTS ASSEMBLED, TRENCH BACKFILLED, AND DISTURBED SLOPE SHAPED
SEEDED AND MULCHED ALL IN A CONTINUOUS OPERATION.
e e e T 1 <
T S — e .;':1.! |::|:
o
ol K WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
b i DIVISION OF HIGHWAYS
!l_' by STANDARD DETAIL
. STEELPOST WITHPLATE
AND WOOD BLOCK
___________ PREPARED 4/22/15
- REVISION DATE T L E
RUBRAIL ELEMENT GUT SLOPE TERMINAL
RUBRAIL ELEMENT TYPE A INSTALLATION
OPTION | OPTION 1l ~ SOFT SHALE OR SOIL
CONCRETE BLOCK STEEL POSTS AND PLATES

STANDARD SHEET GR4A
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\.|J

\{J

Seaan.cmens

5/8" x 5'L Galvanized

Standard Rock

Bolts Conforming to

ASTM F432 Specifications—-
e

7

—— Shale or
\ Rock Cut

Guardrail
2
-‘N

—Steeper
than 2:1

Edge of Shoulder

TYPE B (SHALE OR ROCK) CUT SLOPE TERMINAL

INSTALLATION
Neutral Axis
A /~
{‘E‘ o= :7"z-"
3
3 3/8"
Py
7 1/4'|’ 1'=-10 374"
|
VI VI 8 2" Standard Terminal
3"|4%4 |44
Base Metal Nomingl | /" Hole (Optional)
Thickness. 0.1351\ == 3 12"
e
(==} [ ) /;_
] Ny 3
= — T—3 172
7 4 ¥

1/ )
]
29/32" x 3" Slofi/é;/// 3/a%x 2 172" post N

A 3/4" Holes for
Bolt Stot (Optional)

Anchor (Rock)
Bolts and Washers

GUARDRAIL END SHOE DETAIL

Type B (Shale or Rock) Cut Slope T

of anchoring the guardrail against
guardrail end shoes aond rock bolts.

erminal installation shall consist
the face of the cut slope utilizing
as detailed herein.

PREPARED 4/22/15
REVISION DATE

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
STANDARD DETAIL

CUT SLOPE TERMINAL
TYPE B INSTALLATION
SHALE OR ROCK

STANDARD SHEET GR4B




GUARDRAIL PAY LIMIT

PAY LIMITS ITEM 607065-001

.2' for 3 Posts
Past Terminal

I\~
253

Grade to match

"FLARED END TERMINAL"

26'-0"

existing slope

Terminal Post is included
for payment with guardrail.

P

o

\\ / shoulder

break point

4:1 Slope MAX

. Transition back to existing shoulder break point o
Slope 4:1|or flatter
e - Grade to match
-7 T A= existing slope
e ] - Iy | 5§59
--77 : : sl T
h shoulder break| point €
- = Slope 4:1|or flatter
10:1]slope 5 10:1 slope
(Max.) ,O\ [ip} | {Max.) L 75:1
< T~
% T e e o o
‘::.> 10:1 [slope
= (Max.)

Post and wood blockout
as per Stand. Detail Sheet GR2—7

PARABOLIC LAYOUT PLAN

Length Of Need Terminal Point

Tangent line projected from th
post blocks in the stand

Yellow reflective adhesive
to be opplied to nose.

sheeting

e A

As Shown In The Plans
L _ . _ _ =
E =: : F | r
L bl
¥ N I N N ¥ | It ‘H il
Il [ 1 [ | I I 1] | 1
T T T - - - - T I| I
| B r
eI 6'-3" g P Measured
!, 6-3 sl N 25'-0 Sl 12'-8 s at back
of rail.
B Deduct 25'-0" From The
) Length Of Need For Guardrail

37'-6" Flared Terminal Per Pre-Approved Shop Drawing

ELEVATION

Face of Post

e face of the last two
ord post section.

NOTES

For details of Flared End Terminalsee pre approved shop drawings.

Allmaterials used shallmeet the applicoble requirements of Section 607 of the
Standord Specifications Road and Bridges.

The post offset dimensions are given to the center of the traffic face of
the blockouts: except at the first post, where the dimension is to the center
of the traffic face of the post. Offset points are to be located by
measurements at the back of railequalto the nominal post spacings shown on

pre-approved shop drawings. Posts are to be set approximately radial to the
railing at each location.

When o wood block is used adjocent to a wood post, the block shollbe nailed
to the post with a galvanized steel 10d common nail. The nailis to be driven
into the center of the top or bottom of the block.

The cost of furnishing and installing the Flared End Terminol, complete with all
miscellaneous hardware ond parts as detailed on the pre-opproved shop
drawings ,is to be included in the unit price bid for "Flared End Terminal".

Yellow reflective sheeting shallcover the entire nose of those terminals
with a flat impact head. Those terminals with a rounded impact head shall
be covered with a I'-0" X 3'-0" yellow reflective sheet.

As of 11-13-12 revision date, this detail is obsolete and no longer used for
new construction.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 7-1-99
REVISION DATE
n-13-12

FLARED END TERMINAL
PARABOLIC LAYOUT

( SHEET 1 OF 2 )

STANDARD SHEET GR5




GUARDRAIL PAY LIMIT

PAY LIMITS ITEM 607065-001

-Le

“FLARED END TERMINAL"

Transition back to existing shoulder break point

Grade to match
existing slope

Terminal Post is included
for payment with guardrail.

2' for 3 Posts \\L
\ shoulder

Past Terminal

¥ ¥

break point

4:1 Slope Max.

Slope 4:1|or flatter

Post and wood blockout
as per Stand. Detail Sheet GR2 —

STRAIGHT LAYOUT PLAN

Length Of Need Terminal Point
As Shown In The Plans

Grade to match
- T L 73 | existing slope
==~ 5'(min) shoulder =T ~ - _ 15 l
-=-7" break point g =
= Slope 4:1|or flatter
10:1|slope C,’
(Max.) n
' \ 10:1| slope L ~ - L:l
(Max.) ) ol L
| |
o 10:1 |slope
- (Max.}
Face of Post
]

&'Tongent line projected from the face of the last two

post blocks in the stand

Yellow reflective adhesive
to be applied to nose.

- A~

|H NOMINAL RAIL HEIGHT
g N
N

ord post section.

NOTES

Flared End Terminal shallmeet NCHRP-350 and/or Mash testing for appropriate
height.

Separate Approved Product Lists willbe maintained for both 28 1/2" and 31"
terminal heights.
For details of Flored End Terminal see pre opproved shop drawings.

Post and splice locations are per manufacturer.

Allmaterials used shallmeet the applicable requirements of Section 607 of the
Stondard Specifications Road and Bridges.

The post offset dimensions are given to the center of the traffic face of
the blockouts: except at the first post, where the dimension is to the center
of the traffic face of the post. Offset points ore to be located by
measurements at the back of railequalto the nominal post spacings shown on

S pre-opproved shop drawings. Posts are to be set approximately radial to the
railing at each location.

sheeting

When a wood block is used adjacent to a wood post, the block shallbe nailed

ga3 6'-3"

™

25'-0"

—_—

| I
L

12'-6"

- T m

=

Deduct 25'-0" From The

Length Of Need For Guardrail
37'-6" Flared Terminal Per Pre-Approved Shop Drawing

ELEVATION

to the post with a galvanized steel10d common nail. The nailis to be driven
into the center of the top or bottom of the block.

The cost of furnishing and installing the Flared End Termindl, complete with all
l miscelloneous hardware and parts os detoiled on the pre-approved shop
| drawings , is to be included in the unit price bid for "Flared End Terminal”.

Measured Yellow reflective sheeting shall cover the entire nose of those terminals
at back with a flat impact head. Those terminals with a rounded impact head shall
of rail. be covered with @ 1'-0" X 3'-0" yellow reflective sheet.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

STANDARD DETAIL

PREPARED 7-1-29
REVISION DATE
11-13-12

FLARED END TERMINAL
STRAIGHT LAYOUT

( SHEET 2 OF 2 )

STANDARD SHEET GRS




GUARDRAIL

PAY LMTS PAY LIMTS ITEM 607066-00! Tronsilion back lo exisling shoulder break ponl —&
“TANGENT END TERMNAL® N
Standard
posl|
seclions N e —
___________ Shoulder Tt - 5 g slope 441 or flatler
e el breck poinl =~ egeis ox,
2" loc 3 Posts 10:1 slope ‘0-: slope - e _
Pasl Terminal (Max} Mox) -~
mpact TS
; i i i i i
> — a’ (Wax. relative lo grade)
T T 1
4
2le
Edge of Traveled Way ~ Edge of Traveled Woy

TANGENT END TERMINAL PLAN

Length Of Need Terminol Poinl

As Shown b The Plans .
Yellow reflective
Spiice bolls Do nol allach rad lo adhesive sheeling lo
ond nuls I "i/ block al Ihis localion be opplied lo nose.
8 —— NOTES:
g
2 ] ~AL
2 Il RN [ I I I Il I Il NS )
il I [ I l | [l_l H—-I ﬁ—l [I--I Tangent End Terminal shall meet NCHRP-350 and/or Mash testing for appropriate height.
[ , Separate Approved Product Lists will be maintained for both 28 1/72* and 31"
I '] l] 1 ﬁ terminal heights.
Il Il [ [ I | | | I
4 — - = _I Post and splice locations are per manufacturer.
Requiar Line |_.I I__I l_.l |__| For details of Tangent End Terminal, see pre-appoved shop drawings.
Posls T e
37°-6 2'-6 All materials used shall meet the applicable requirements of Section 607 of the
Standard Specifications Roads and Bridges.
Deduc! 37'-6" From The Lenglh Of Need For Guardrod The wood block shall be nailed to the post with a galvanized steel 10d common nail.
The nails are to be driven into the center of the top or boltom of the block.

50'-0" Tangen! Terminal Per Pre-Approved Shop Draving

The Tangent End Terminal installation shall maintain a 4 * minimum offset

E LE VAT'ON from the edge of the impact head to the edge of the traveled way. For

narrow existing shoulders that have an offset of 5' or less from the face of the
rail element to the edge of the traveled way, the rail and terminal may be

flored from the normal face of rail. The flored offset distance shall'be 1' gt

o taper rate of 25:1, for a total flare length’of 25';: or a taper rate of 50:1,

for a total flore length of 50" (see Flare Detail).

Rail element panel lengths shall be 25° only. Shorter lengths shall not be used.

The cost of furnishing and installing the Tangent End Terminal, complete with all
miscellaneous hardware ond parts as detailed on the pre-approved shop drawings,
is to be included in the unit price bid for "Tangent End Terminal®.

Yellow reflective sheeting shall cover the entire nose of those terminals
25" or 50°
b

P with a flat impact head. Those terminals with a rounded impact head shall
j m‘;’ be covered with a 1'-0" X 3'-0" yellow reflective sheet.
Normal Face
[ of Roi _IIoHseI
[5' or less WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
Edge of Traveled Woy DIVISION OF HIGHWAYS

STANDARD DETAIL

FLARE DETAIL

FREPARED 7-1-59
REVISION DATE

iz TANGENT END TERMINAL

STANDARD SHEET GR6




&!_I

v

v

12'-6"
51/2"x7 172" —’\1——'\1—‘ N VT
Shouider Break Point Wood 5 /2
‘\7 | End Posts T 1 5 1/2"x7 /2" I
. - _ (d=8Y 8 8 8 B 8 8 838§ || wood - Steel Tube
{ I <
“See Special Trailing End Terminal Details Below RS .)C/Jt;[f)‘;_alwmkd Al | 2" Pipe Sleeve End Fasts =y —\L-ﬁ ’
7 ! s S (2.375"0.0.) ! B T 5
——— Trofii o i < ' - ing P 875" T
raffic Pavement Edge —FT _n_ 14 Bearing Plate ¥ & hex hegd 1 ¥ C-)”18'{<5 Tube
I U, !‘nnnnn bolts, (7%>" long) ! - 1 NGKNESS
i W R iy w/nuts & — =
- 4" To [ TT T T~ ircul h I
STANDARD TRAILING END TREATMENT Carfiar crevior woshers :

Center T — L
(MULTI-LANE DIVIDED HIGHWAY) e / | o e DETVAIL V”C” NOTES
by

\

Trailing End (Terminal
Section Buffer End)

$/4" ¢ Heole Thru =

Tube ond Post \ Steal Tube Steel tubes shall meet the requirements of ASTM Specifica-
n N i Sisardeai - ’ tion A500, Grade B, and shall be galvanized after fabrication
y A I Soil Plate OFoat Ay m'—\\ DETAIL "B" 174" Steel Plate 8" in accordance with the requirements of AASHTO Specification
/ : ffset Block X
: Offset Bloc \ . S SRS Mill. Other terminal components; such as anchor plates, cable
. ~— 5/8" Steel Plate <//8" Din. Heles = S ; ot e s Ve SHall St
=== = o 3/16"x1"x8" Flate K \\ %" o assemblies, hardware, plates, pipe sleeves, etc: shall conform
o o o _ol=————— T;'Cgh- v‘]:ﬁffi To / ° c [ z ] Holes to the detail and requirements of section 607 of the
SR _| - - = .r'\' R o} - / Specifications.
i) ? l, . j_ % . -
| - =0 T For each STET end treaiment installation it shall be the Cont-
: : 3 1 | | IR A _
A © | = +—— n ractor's option whether to utilize the Tubulor Steel End
Y t 3,,'__ . @ Foundation design detailed herein or Concrete Footer End
6'-3" ol gl gn | 8"X6"X0.18754— Foundation design detailed , unless one type is specified in
51/2" x 7 172" Wood 16" 12" s = T the plans. When the Concrete Footer End Foundation is usad,
Post Inserted In 5/8"0 Button - 4 2'-0 . .
Steel Tube 8 Bolts, 5/8"6, With Flat Plate /7 Head 30“5 11718"0 Hole —~ 8" the embedded portion of the Endpost is to be double
\ Nasfiers Bn Front Foce S 2" | L : wrapped with Composition Paper or single wrapped with
R S ] AN SOIL PLATE STEEL TUBE sheel metal or other material acceptable to the Engineer
(o ey 7 =
= HH”‘ —:o; : 1, e { == BEAR”\JG PLATE before concrete placement to facilitate replocement of
o | — —
o ,'H' | ’ | |C‘D1 k e i s B | I damaged posts.
1ol — = Anchor Plaf = =
E _"_L; ° e = > 4 The cost of furnishing and installing the Special Trailing
<3 |_ End Terminal; including structural tubing, soil plates, and welded
< P le bl . .
Z | Detail "B~ Cable. Aesagly Hole For 5/8" Bolt bearing plates for Tubulor Steel End Foundations: concrete
s S Hex Nut For 9
= =i < Ground Line End Plote-\ = . foolers, welded wire fabric, all necessary excavation, comp-
7, . ° 7 3/716" Weld 2" 0 5/8" Bolt and Flat N
6\\ T‘é 14 5/8" to 6\?&\ Hex Nut B il em e i ] 3/16" Thick Steel Plate Washer On osition paper and sheetmetal for Concrete Footer End Foun-
TRV — Front F f Rail. inal®
o |5787 8 Bolts /- 4 Fotion < west = M T = E_ _ —L vl Foze OF Ral dations: and all “terminal® hardware,cables, studs, plates, and
-~ getlcgl Ip b 21 Dio Stld ' L ng:?&?nd TTO°!r3_:n%"d N' = For 5/8" Bolt pipe sleeves shall be included in the unit price bid for
Ol aie ia. u b — — — — — <= 5
= On Neutral Axis " . e S .
Steel Tube ]! ELEVATION ‘\ Q / Plate - /\\/ Special Trailing End Terminal™, per each. Normal guardrail
316" Weld — /' ’ 15/16" R components; i.e., posts, blocks, rail elements, hardware, etc:
SPECIAL TRAILING END TERMINAL(STET) |_ N “— Swaged Connection along with the special size and/or special length wood guard-
(TUBULAR STEEL END FOUNDATION ) A Fof 324" Gable VEW A- A Rail Element rail end post and the terminal section buffer end, shall be
FRONT VIEW i i i
e RemoEved) (End Plate Removed, Roil Shown) paid for as guardrail per linear foot.
8 Bolts, 5/8"g, With Flat Plate 5o g ANCHOR PLATE DETAIL
Washers On Front Foce 6'-3" 2 < |
\ o e 5y '/T/z" Plate
5/8" ¢BBuHon R g— /4" Flote
2% | ,4m4m 4n 2" Head > /
o 1y — \ —— - i S :v
T ———— =" INE Ol
& NN ki v i e —— o 2
¥ I “ IGD: Jﬂl = e pr) L \ BaIE" e, T
i I I | | o lofZ= ] b 11/2
= £ anchor Plate M Il)xlzz/I;-I.:)Ie ’ -
= N 2 3/4
£ Detail "B"— = ) FLAT PLATE WASHER
3 =5 ~—— Ground Line END PLATE
1/ N (R = / 6'-6" (approx.)
g INVIIIN A7 \1.::— 1) /%% AVA & l WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
= (4;,/ L (A s DIVISION OF HIGHWAYS
[ //7 s lr) A% = 1-15/16" S 116 i Dic.Tx 7" long STANDARD DETAIL
- | I b e R Stud Threaded
- £ T_b.\{ =) ; 3/8" I'—l ’»3/8"
S L A SAH S ""' l

’ Entire Length
P s, s e, 2ou twaed PREPARED 7-1-99
nangagagoganaga (N S weee TN Auutete N (N cucocccoctconnon o SPEC
24" Dio: yP- e L EYATIAN L5/ Cove S/ Y ; PECIAL TRAILING

— 3/4" Cable To Be Swage Connected /

y END TERMINAL
SPECIAL TRAILING END TERMINAL(STET)

Standord Swage Fitting ond Stud
(CONCRETE FOOTER END FOUNDATION )

CABLE ASSEMBLY STANDARD SHEET GR7
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SR

=T

. T Two 12 - 6" Sections
%" Dio. High - Strength w - beam, one_set inside
_"Hex }:fogg:risgltpslovtv;\; 18' - 9" Transition Length Vertical Concrete Shape n:i;e gtehezrsfo—ués"ld:e;ﬁin)
(See Detail A) ; w ‘o i e y
4 spaces @ 1 - 6%, 4 spaces @ 3'- 1/ 54 Dio. Post and
5" Dia. Post Y4 Beoring  Plates—. g Uia. Fost an -
-8 w >C = = Block Bolt, 16" Long;
Halt ¢ tong G H == ith Circulor Washer NOTES
5 - = = wit irculor Washer = = =
i 3 3 o =3 - 103/8"
1 ' ’ - These guardroil transitions are oppropriate for connection to
—————————————————————————— N - B it =t Slope = 10 :1 a verticolconcrele shope ond should not be connected directly
I ] or Flatter to o concrete softey shape. Concrele softey shope bridge rails
A =9 GuardrailEnd Shoes or borriers shallbe tronsitioned to o verticolshape ot the guord-
-8 railconnection in a maonner detailed elsewhere in the Project
l Two 12° - 6" Sections of W - Beam l ——C Approach slab _f //M i Plons.
one set inside the other i
(outside railmay be 25'- 0" section) SECTION A-A ' 0 Although these details may appear to opply strictly to guordrail-
g One 12'- 6" w - lo-bridge transitions and connections, they actually can apply to
PLAN 1 L2n w guardrail tronsitions and connections to concrete barriers, concr-
SEC_TIEP; g-g Beom Section ete rigid walls or other structures as specified and detoiled on
the Project Plons.
Concrete_ Transition wo)ll 54" Dia. Post and Block .
{#s Dsidled Elsewfiore Bolt, 16 Long , with . . These details ore not required for transitioning guordrailto a
Circular Washer Secure Block from rotation with . x T
s . . p bridge when the guardroilis located on the traiing end of a
Guardrail End Shoes %" Dia. Post 10 d Galvanized Nail ; ; . 4 )
: Bolt, 13 Long Bottom Beom Wood divided highway bridge. Normal guardrail details shall apply.
r_| '_I I_l U " "
o ] ea— Blocks (T - 2" x 6" Installation shallbe performed in such a manner as to maintain
I | o - 0% POST | THICKNESS the railelements (top w-beams) parallel to the roadway centerline
f—F 8 A g throughout the length of the 18'- 9" transition for bath designs.
T - 1 T im T 1 1 8 4" Posts A,B,C.ond D require on odditionalhole to attach bottom
Lap Guordrailat End | _*79 || 11 11 11 11 11 11 blocks ond bottom beoms. For wood post design the bottom
ahoes o Ghetion 7 A N N B I 11 11 1 C 3z beam wood blocks shollbe center drilled ond ottoched with %"
l_L_.o__.__I.C _____ - : : : : : : : : : : : : : : : : Slope = 10 : 1or Flatter diometer post bolts. For steel post design the bottom beom
- = - e e = = - 6" x 6" x 1'- 2" Wood Block D 2" wood blocks shallbe offset drilled to sit squarelly on the post
(6" x 8" Blocks not allowed San B e
. . E:II..EVATION ‘ . i fronsition length Tobte omoTes 1o flange ond atlached with 5" diometer bolts.
Guardrail - Bridge Transition and Connection (Wood Post Design) I™— Standord Wood Post both trzzsition
SECTION C-C designs. For both tronsitions, the sixth post from the vertical concrete
%™ Dia. High - Strength wallshollrequire on odditionalhole on the back face of the post
Hex Through Bolts with Two 12' - 6" Sectjons to ottoch the bottom w-beom with 34" diometer bolts.
1/a" Bearing Plates. P tion Lenath w - beam, one set inside e — b ; b shiees Tl 7 —_—
(See Detail A) - ransition Leng the other (out§jde rqil " 4n 4 - € rubraill (bottom w-beom) moy be shop bent for approximately
may be 25'- 0" section) 2 I'— T . the lost three feet to focilitate installation.
4 spaces @ 1'- 6}’4"| 4 spaces @ 3'- /" 21’"1 | fo—
54" Dia. Post L | AB.C.E,and G posts and blocks shallnot be bolted to the tep
0 I Bolt, 4" Long ¢ = ‘1 O rail elements: however, posts ond blocks shalibe bolled and care-
D £ S H %" Di .l t 32" fully erected to provide firm contact of the blocks agoinst the
| Bglt 2“'3'.L:nsg 12..* 'e) '®) top roils ot these posts.
with Circular - 10%" IHoles 1" Di Allbolt holes in allrgil sections shallbe shop fobricated.
th Circ 3V, AllHoles Dia.
Washer 2 1L Thi 1P . .
= = /a" Thick SleelPlate These details are for transitioning 6' 3" post spacing guardrail
-+ - O ) oSt
I 2" lo o verticol concrete shape. When transitioning 12' 6" post
>A - spacing guardrailto a vertical concrete shaope, the 25 of rail prior
| B ] (ﬁol]\a?mzf?d. li_erbAAS{'jTOJ to this 18°9" transition shallhave 6' 3" post spacing.
Two 12'- 6" Sections of W - Beam —C WI n Slope = 10 :1or Flatter » arter Fobrication . 2 o i )
| one sel inside the other i g 0 DETAL A There is no separate pay item for this connection ond all
(outside roilmay be 25'- 0" section) g components as d.elcnled herein shallbe included in the contract
PLAN g 0 One 12 - 6" price for guardrail.
= W =
[ :
—— Beam Section
SECTION D-D
Concrete Transition wall .
(As Detoiled Elsewhere) 54" Dic. Block Bolt, Neutral Ax:s_\ |
2" Long, with Circular s e T eV
‘I“%"“** GuardrailEnd Shoes / Washer ! ‘q&\ +—L
I =3 o E o O () O m| 216" 3 3/8"
ool T
1 -0 :l ) I L C —
! : . L -10 374" |7 /4"
*-10%" ot | L
: l T i i . . pd Y 1* Hales 2 E /0" 4Ya" 3" WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
™ L i 1 Tt T Tt : Base Metal DIVISION OF HIGHWAYS
LS(IJ-\p (éugrdé’_oilott' End_T 71;_”': 11 11 11 11 11 11 11 11 | 3 /2" Q Nominal STANDARD DETAIL
oes in_direction 4 - "
TR I ¥ X ¥ TSk L L [nieness. 0155
S Rp——
l—'— ————————— i O I B 11 11 11 11 SN = T e FREDIFED 7-1-39
-~ = ¥ = = - - - N \\ R Revsion oATE GUARDRAIL
ELEVATION i \ =~
V4 _X\ BRIDGE TRANSITIONS
Guordrail - Bridge Tronsition and Connection (Steel Post Design) 1" Holes 3/4"x 2 1/2" Post . - AND
Bolt Slot (Optional) 29/32" x 3" Slots
CONNECTIONS
ARDRAIL END SHOE TAIL
GU D [ E D DE STANDARD SHEET GR9




0,

W6 9.0 steel post
Two sections of W—beam — Xbl - Slee pos RUBRAIL
/\ an oc
one set inside the other /‘\\_ WOOD BLOCKS
_ I 7" X 4"
/" //1'
17-10 38" ’ POST THICKNESS
= - 10 38"
g Slope =101 1 a4 2"
47 e T or flatter
7/~ \ 9 7R 2 3
l l \\ | i
| 58" carriage | 3 2
bolt, nut and washer [ | 4 1
L | L
SECTION A-A SECTION B-B
78" H.S. hex bolts ) ; ’ }
with 14" bearing plate ’ b spaces @ T- 6 34 4 spaces @ 3'- 172 ; Standard
Guardrail
/ 77 — A Section
7 —B
- ©) ©, @a
L s u L T Cid G ] % (‘.ﬁ % |
R e et — = mamsem i ny
See Note 6—/ A W
‘=B
Two sections of W-beam
' one set inside the other !
PLAN
Guardrail L
End Shoe 58" Dia. Block Bolt,
6'— 9 34" | 2" Long, with Circular
\ Washer
\ ~—
oC [ o O — / . o
OVC@ : : ' ioi o = ) ‘: [tei] [te1] Q) ©)
— - ] 1 [1 [T [T 1
) ] ] 0 I — lul &
1
a2 [ 1 . VA !
L1~ 10 38" Pl I| || || l] [[ 1: I I:
4'— 0" | ! | ] I
. | x | | | X . N
|; Post Post Post Post Post Post Post Post : :
U BT 2 3 4 5 6 7 8 |
, AT Y Y B L ¥ | X
Block is Attached By ] | Pl [ [
i —J = | - =i - —F (] L 1 g
A 38" Bolt |'
I
(C6 X 8.2 Rub Rail And Splice Plate) J ELEVATION

NOTES

1. This guardrail transition is appropriate for
connection to a concrete safety shape.

2. Bridge rail ends and bridge parapets must
be of adequate strength to accept full impact
loading.

3. Posts 1-6 require an additional hole to attach
lower blocks and/r rubrail.

4. Rubrail wood blocks located on posts 1
through 4 are offset drilled and secured with
58" carriage bolts to posts 2 and 4.:
rubrail and posts of posts 1,3 and 5.

5. W-beam is not bolted to posts at posts 2
through 4 and posts 6 and 8.

6. Steel spacer tube, schedule 40 galvanized pipe,
6" (1.D.) x 9", and attached by a
58" carriage bolt and rectangular plate
washer.

7. See sheet 3 of 3 for detail. Block
is attached by 38” X 3" bolt.

8. There is no separate pay item for this connection
and all components as detailed herein shall be
included in the contract price for guardrail.

mwme” x 1"
/ Slotted Hole

134"
/8"

112" 36" (approximate
base metal thickness)

RECTANGULAR PLATE WASHER DETAIL

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 7-1-99
REVISION DATE

W-BEAM TRANSITION
TO SAFETY SHAPE

WOOD POST WITH RUBRAIL

SHEET 10F 3
STANDARD SHEET GR10

£Lo<2029%-31D80R ¢




Two sections of W-beom . ;
B / one set inside the other Secure block from rotation with

3 > 5 10d galvanized nail

1"103/8"
Rubr ail
- 9 Wood Blocks 7" x 6"
> -10%" NOTES
POST | THICKNESS
. 1/
—7776/7' : ~——— Slope - 10:1 1 64 1. This guardrail transition is appropriate for connection to a concrete
: ! or flatter 5 4% sofety shape.
8
| |
I
! ! : 1 3 3" 2. Bridge rail ends ond bridge porapets must be of adequate
I : i | 6" x 8" x 1"- 2" Wood Block 8 strength to accept full impact loading.
1 6"x8"x7'-0" wood post "
1 1 P : : 4 15 .
1 1 1 3.  Rubrailwood bocks, located on posts 1through 4 are center
Pl 1 - drilled ond secured with %" carriage bolls.
11 : ! 6" x 8" x 60"
1 Wood P
Lo i 1~  Wood Post 4. Posts 1through 5 require an additional hole to oftach lower blocks
- L1 and/or lower rubrail.
SECT IDN A_A SECT l ON B_B 5. W-beam is not bolted to posts and blocks at posts 2, 3, 4, 6,
ond 8. Blocks ore bolted directly to posts.
6. Steelspacer tube, schedule 40 golvonized pipe, 6" (1.D.) x 9",
attoched by a %" carriage bolt, and rectongulor plate washer.
7. See Sheet 3 of 3 for detail. Block is attached by a 3" x 3" boit.
AT . » Standard
%" Dia. High - Strength 5 spaces @ 1-6% | 4 spoces @ -1V, | Guar drail
Hex Through Bolts with Section 8. There is no separale pay item for this connection and all comp-
Y/a" Bearing Plate. A For detail, see Sheet 3 of 3 onents as detailed herein shallbe included in the controct price
— for guardrail.
_)B
P @ @
< 'R 7"; ®+ Q
I H‘ \J e —
'N
\}_,ﬁ _ T T | — Neutral Axis — n
—1
See Nole 6 —J — A T
L g 3 3/8"
Two sections of W-beam
one set inside the other I I[ 1'-10 374" i7 174"
PL AN " Holes—\z 8" 41/4m 41/ 30
Base Metal
6'-9%," 5u i 3 172 N Nominal
. S/ w M Dia. Post
E(Sﬂu:rg;gi | %" Dia. Block Bolt, éeoll 14" Long _E\ »g . b [ Thickness, 0.135"
See Note 6 ’ 2" ‘Long,'with Circulor ' IN) \ -
‘\ Washer 3 g C\\CL:S
N — — — — — — L. — : S~ = =
= = N = = = = 5 /
ODC e ol !—n | _ ° }) oh/ - | 1" Holes 3/74"x 2 1/2" Posl'x . .
= oc 1S 2 L 4 == Bolt Slot (Optional ~ 29/32" x 3" Slots
|

I
Pan

GUARDRAIL END SHOE DETAIL

/1IN

I
I I I

/7
4-0"

MV —————
PD—————

Post Post Post Post

|

|

|

J |

See Note 7 :
|

|

m————————
L s = =

Post ost ost
) Post 4 5 6 8
3 = 5/3" expansion anchor I1 | I2 | 13 I I 1 | | ; I i7 | ; I WEST VIRGINIA DEPARTMENT OF TRANSPORTATICN
" " I 1 | 1 | 1 DIVISIGN OF HIGHWAYS
5,
———— bolt 6" long or %" grade it : : : : : 1 : I : " L I I STANDARD DETAIL
S hex through bolts 1 1 ] by b oy
A 11 11 1 | | | L L.y L
w/bearing plate and [ [ 1 - P!
h [ [ | ! | ! | PREPARED 7-1-33
woshers Ll Ll ! p ! ! REVISION DATE
- - - - - W-BEAM TRANSITION
T TO SAFETY SHAPE
ELEVATION WOOD POST WITH RUBRAIL
SHEET 2 OF 3
STANDARD SHEET GR10
-~ IR TN SRy S oLy (Or g TR >




Cut flange, bend and weld as shown

\ 1
Typ. each flange ;
4 Vi

NOTES

Ve 1. Rubrailend must be attached flush with sloped toe of safety

shape. Installation can be greatly simplified by fabricating
or shop twisting the rubrail'end tyo be consistéent with the
the slope of safety shape. Rubrailends twisted both

clockwise ond counterclockwise may be required in most
situations.

requires three closely drilled holes. approprite epoxy bolt
onchors should be used to reduce the risk of splitfing
™ the concrete.

S § S ——— S —— T4 A — !
’ E—q) r J_ 3. There is no separate gu')ﬁ/ item for this connection and all
el

i | j ) components as detaile rein shallbe included in the
2 —|»‘ 3y, controct price for guardrail.
311y YA
3

1" l /—Post bolt slots ¥ x 2V (typ.) 2. The rubrailend attachment to the concrete safety shope

Typ. each flange Y™ Wood blockout -

(See Detail)
Trim flanges,bend web

e ene v ot b <> : -
TR 1=

Typ. each flonge //N/ 1

|
RUBRAIL ATTACHMENT
See Note ! | TO SAFETY SHAPE
 Drill 2" dia. hole (typ.) Drill V" dio. hole - 5V, 4= 2--t_ 4"_.__4"_1 b -

wl | | — e aw

—— ] — O

S e e——at—— z'/q--E\$J ,Lg// LG

—H . | L — ] | T Sl
N = _— e \wo ) S

56 2Y," _i ey WEST VIRGINIADIE!IZ;SST‘g{FI:INHI;GgI‘; :‘{};NSPORTATION
Front Side M-111, ofter Fabrication) S aNTEED  EETLE
C6X8.2 RUBRAIL WOOD BLOCKOUT FOR RUBRAIL BEARING PLATE RS S WBEAN TRANSTIIGN
DETAIL DETAIL DETAIL TO SAFETY SHAPE

RUBRAIL DETAILS

SHEET 3 OF 3

STANDARD SHEET GR10

2z G 22 TRy A




74" Elastomeric Gasket
Typ. Each Side Included

B1ockout
Two 12'-6" Sections

Post And Block As
Verti 5 . Include Cost in Item .LG_L_ Of Thrie Beom Per Standard Detail
ertical Concrete 601003-001).7 Y / One Set Inside GR2
Shape . k . ) The Other — W Beam as Per
’ Steelor Wood Post /l /S_fandord Detail
B with Blockout /1 sheet GR1
3% > . / f pd |
[ B 31 P
=== &
‘ 17 10%" £ 1"
5 (5"X2" Galvanized Tubing with 7% ,I e
1" Dia. Pipe Include Cost in Item /} s
601003-001). == === %" ///J>/
1 o - -~
% HE===—= i i - ” —
A (7'-0" Acceptable)| // I 1 Slope =10:1 ; L
| | I 1 Or Flgtter 6 p  Slege = 1031
Double Nut # A"~~~ 77 1o , | Or Flatter
b . 1
54" Galvonized Beoring Plote / & ming] Conngcton 11 i
(I .
Pt v
// 11 Il
Approach Slab/ 1 ‘ 11
| ES— T S T |
END THRIE BEAM 18'-9” Transition Length £ =3%
2 Spaces
g" H.S. hex through bolts @ 1'-634" 5 Spaces @ 3'-1'" Stondard guardrail section
with 54" bearing plate 19 =11
A B
—{ | — N A | I |
R =
—A
Two sections of thrie beam
Thrie Beom Terminal one set inside the other . PL AN
Connector \ PAY LIMITS ITEM 607006-001 | GUARDRAIL PAY LIMIT
Concrete Tronsition \ 17 -1034" &7
wall As A
tailed Elsewhere \ =
Detailed E \ Thrie Beom_ W-Thrie Beam
\ / 3" Carrioge Transition
/ /Bolt And Nut (Typ.) Section (6'-3") W-Beam
X 7 / 0.135 Thickness
= y = — =i - —_
\ o = z — e N _
% e — =T == — e
= = = L E———— o5 to)
, o3 - O o= — o —— —0— C—
2'|8" ( 2 2 = —
1 ’ 9!/ s = — — — Do — e

£e407.STABAD ~

ELEVATION

/N

NOTES

This guardrail tronsition is appropriate for connection to o
vertical concrete shape and should not be connected directly
to a concrete safety shope. Concrete safety shape bridge
rails or barriers shall be transitioned to o vertical shape at
the guardrail connection in a monner detailed elsewhere in

the Project Plans.

The two sections of 12°6" thrie beam require odditional holes
in order to mount the beam to the post nearest to the

See Sheet GR 11-C for details not shown on this sheet.

Guardrail systems must have met either the NCHRP 350 or
the most current AASHTO Manual for Assessing Sofety
Hardware (MASH) crash testing criteria oand have an

FHWA eligibility letter to be used on WVDOH projects.

Only FHWA approved guardroil systems utilizing wood

or approved block-outs shown on the Division‘s "Approved
Source/Product Listing” shall be used. Steel "W*

Shapes shall not be used for block-outs. Only one

type of block shall be used for blockout throughout any
project, unless otherwise specified.

28%," TOP OF RAIL HEIGHT

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 7-1-99

REVISION DATE

THRIE BEAM

03-11-2010

1 ¥=13=12

GUARDRAIL BRIDGE

TRANSITION AND

CONNECTION

STANDARD SHEET GR 1-A




P

24" ELASTOMERIC GASKET

TYP. EACH

VERTICAL CONCRETE

SHAPE

\ -

INCLUDED COST IN

601003-001

SIDE.
ITEM

3% A
75"
5 EACH 5"X2" GALVINIZED TUBING
WITH 1" DIA. PIPE. INCLUDE
COST IN ITEM 601003-001. 7%

5/8.

DOUBLE NUT #

' GALVANIZED BEARING PLATE 4

END THRIE BEAM

TERMIAL CONNECTOR

APPROACH SLAB/

7

SECTION A-A

BLOCKOUT 19" HEIGHT

DEPTH VARIES. SEE BELOW

STEEL POST

SEE POST SIZES BELOW

VARIES.
LENGTHS BELOW

¥ BEAM AS PER
STANDARD DETAIL
POST AND BLOCK AS

NOTES

SEE POST

|
I
1
I
1
1
I
1
1

31"

—

SLOPE =10:1

OR FLATTER

PER STANDARD DETAIL

SHEET GR2 |
/o
- /[ 1
[ 31"
6' SLOPE-10:1
OR FLATTER

|

I
1
1
1
1
1
I
I

/ SHEET GRI

THIS GUARDRAIL TRANSITION IS APPROPRIATE FOR CONNECTION TO A
VERTICAL CONCRETE SHAPE AND SHOULD NTO BE CONNECTED
DIRECTLY TO A CONCRETE SAFETY SHAPE. CONCRETE SAFETY
SHAPE BRIGE RAILS OR BARRIERS SHALL BE TRANSITIONED TO A
VERTICAL SHAPE AT THE GUARDRAIL CONNECTION OIN A MANNER
DETAILED ELSEWHERE IN THE PROJECT PLANS.

THE TWO SECTIONS OF 12° 6" THRIE BEAM REQUIRE ADDITIONAL
SLOTTED HOLES IN ORDER TO MOUNT THE BEAM TO THE POST
NEAREST TO THE CONCRETE WALL.

ONLY BLOCK-OUTS SHOWN ON THE DIVISION'S “APPROVED
SOURCE /PRODUCT LISTING" SHALL BE USED. STEEL "W"
SHAPES SHALL NOT BE USED FOR BLOCK-OUTS. ONLY ONE
TYPE OF BLOCK SHALL BE USED THROUGHOUT ANY PROJECT,
UNLESS OTHERWISE SPECIFIED.

SEE SHEET GR 11-C FOR DETAILS NOT SHOWN ON THIS SHEET.

SECTION B-B

25" THRIE BEAM TRANSITION

SECTION C—C

STANDARD 31"
HEIGHT GUARDRAIL

7/8" H.S. HEX THROUGH BOLTS

WITH 5/8" BEARING PLATE

3 SPACES

e 3" 1-1/2"

4 SPACES @ 1" 6-3/4"

4 SPACES @ 3'1-1/2"

B

THRIE BEAM TERMINAL

CONNECTDR

AS DETAILED ELSEWHERE

- 7

5

[

LONG W6x15 STEEL POST

6’

LONG W6x9 STEEL POST

8" DEEP BLOCKOUT

12" DEEP BLOCKDUT

ELEVATION

—A ™ ~=L
/
I 5 A A A M A A f A a A A A
T T u o 7 I T I I
3 USE 19" TALL BLOCKDUT C
— S
- AT THIS LOCATION
THRIE BEAM TRANSITION GUARDRAIL PAY LIMIT
LIMITS ITEM 607006-001
2 NESTED THRIE BEAMS 12°-§” THRIE BEAM 6'-3" ASYMMETRICAL W-THRIE W-BEAM 126" .
; . . 12 GUAGE 12 GUAGE BEAM TRANSITION
i b 3" CARRIAGE 6 =3
/BOLT AND NUT (TYP.) 10 GUAGE
i — — — — —1 o — — —
= == — 7 = — — e —
H 2 = = F‘: = = l»‘ . h{ ‘{
@ B = Sqe)s —(o): ()] —TCoy— 7T = ",v/ P — < —
& L= : ==
VN [1
| I |1 |1 I 1 [ |1 |1 [ I I l
"
] Il |l |l I [ I I | I . 31" TOP OF RAIL HEIGHT
[ [ 1 [ ] | ] | ] |1 | ] | |1 ] Ll WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
— @ — P S DIVISION OF HIGHWAYS
TC———-CDNCRETE wALL TRansiTion | | |1 |1 L LJ LJ L L U L _ STANDARD DETAIL

PREPARED 7-1-99
REVISION DATE
03-11-2030

11-21-12
11=2-15

THRIE BEAM
GUARDRAIL BRIDGE
TRANSITION AND

CONNECTION

SHEET GR 11-B

Pesrar.cInans o




?

1‘/2“ . 8" 1'/2
el T B o o
3T
|
i
O z
o £
'y o)

[ <
: el
x
~
b
)
.
X \ 1" @ Holes (typ)

3 !’8”

5/8" BEARING PLATE DETAIL Neuteal
C : Tl
N
2'6" _
| | 1174 i [+ L
1-1/4" 2"—»—‘——8;—1 4"4:1},4" 3"

|
I § 5/8..:,_’ I"_I_ 3/16"
@ il

i
——)
A
6—o
o
=

754"

6 "IG "

_{ { S N I
/ N 3 =)
5/8" ‘ Button Head e = > ) |
Height Oval Shoulder 1-5/16" Dia. Round x ' g © 4 z
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SECTION THRU THRIE BEAM RAIL ELEMENT

THRIE BEAM TERMINAL

44" lay"

124"

..... 2" Min, ——|{ |/
S = .
@‘ !ﬁ — _— /
RS Post Bolt Slot | /
v\—-- —=— 2" Min. % X2%"
12%" Splice Bolt Slot . 5 -2k
l X% l

ASYMME TRICAL TRANSITION SECTION DETAIL
(THRIE BEAM TO 31" HEIGHT W-BEAM)
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- 32" ol 31/, -~
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o " To fon)
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© [ = 4 12/
® e 4 o
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S o) 2" Min, ——1 "7'
Nl 2+ M, /

Splice Bolt Slot
Hp "X1/g"

Post Bolt Slot __/I

Yax2Yp"

TRANSITION SECTION DETAIL
(THRIE BEAM TO 28-1/2"

W-BEAM)
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Optional Median
Construction Joint

10"

"R

R

wge  C*

1" D:a Steel
-> Dowels 8" Iong

spcced" as sflown 7u

/ Closs "B" Concrete

"

Flexible Pavement ;
/ or Median Shoulder/

XXX
Open Contraction

<< <
Flexible Pavement
or Meqion Shoulder

=

N

g

Median Pay Limits

(Adjocent to Bituminous Paving)

=
Grooved Contraction
Joint

1" Dia.

/§< SteelDowel Bors

™R

. oYy 8% 2y The medion ond footer can be poured monolithically. When the medion is poured on
existing concrele pavement, the medion shallbe secured with dowel bors drilled and
grouted in the existing concrete pavement, as shown.

When the median ond fooler ore to be poured separately, o median conslruction
joint shallbe used.

/— Class "B" Concrete
B 24~ 24~ 24~

--C-- 2]/‘1- zy‘- 3%"
"D 32" 36" 42+

Where the median is placed over existing pavement contraclion joints, medion
sections shallbe separated by open joints having the same width as the pavemenl
joints for the fullmedion heighl. At oll other medion contraction joints, a "

wide and 2" deep groove shallbe sowed or formed across the top ond along

the sides for the entire height (including footer depth) of the median, or @ full depth
butl joint shallbe formed ol opproximately 15'- 20’ intervals along the length

7m of the medion. In oddilion these grooved or butt joints shall transversely olign within
a plus or minus one-foot tolerance with the contraclion joints in abulling concrete
pavement.

10" R

. .2 a

1" Dig. Steel 2
" Dowels 8" long, v*
: spoceg as sﬁown

8.7

Optional Median
Construction Joint

v

Optional Shoulder Construction Joint ~e -
(Unless Detoiled or Specified) -

b
a
G

Expansion joints shallbe placed in the median at structures when so indicated,

opposite expansion joints in obulting concrete povement, over existing exponsion

joints in underlying concrete pavement, ond at other locations as shown on the

Plons or directed by the Engineer. At exponsion joints, medion seclions shallbe

; g ¥ aport ond the opening filled for the entire depth of the medion with

: - : p—— Y preformed joint filler which complies with the requirements of section 610

L g —.lhT)'PiCTJ ) of the Stondard Specifications Roadways ond Bridges. The filler shallbe recessed
Medion Pay Limits 4" in from the sides ond the lop of the medion and the completed joint shall

recieve no further trectment: e.q., seoling with o waterproof seacler is prohibited.

(Adjocenl to Concrete POVing) The medion shallbe adequately terminated at eoch end of median installations as

shown or specified elsewhere in the Plans.

a
- —
_|:.'_j
>
-

nt,

Concretle
Pavement
or Offset
Lone

-
*a
>

)

» Thickness ¢ [*
or Lone

+Poveme
C-

Drainage openings shallbe provided in the medions where indicoted on the Plans or

F e SHmE directed by the Engineer.

Unless olherwise specified, bi-directional delineators meeting the requirements of
Section 661 of the Stondord Specifications Roads ond Bridges ond mounted on
suitable supports, shallbe secured to, and spaced along the length of the median
os shown ond specified on Stondard Sheet TE 11-5 of the Standord Details Book,
Volume Il. The cost of concrete, steel dowel bars, preformed joint filler, delinectors
and delineator mountings shallbe included in the cost of the medion.

Type of surfoce adjocent to the medion, whether normol width or widened pavement,

% offset lane, medion shoulder, etc., shallbe specified in the Plans ond shallnot be
Grooved included in the cost of the medion but shallbe paid for separately.
% Controcti
J;t:]trocllon The contraclor shall have the option to instoll either the N-J Shape or the F-Shape
™ Dia. medion unless olherwise specified in the Plons.

For additional dimensions, notes and deloils see sheet 2 and 3.

Steel Dowel Bars f 2"
Yo" Exponsion Joint

zxx

SECTION A-A (39'-4" Jonl Spacing)

> [o] o} _\u/ o o ¢ o] o U (r/ X w I
IIBII
o o T =] [=] l
4'-0" 4'-0" 4'-0" 4'-0" 4'-Q" 40" 4*-0" 4'-0" 2°-0" 2‘-3"i 4'-0 4'-0 4'-0 4'-0
[ LR
t?:ﬂ"-' ®section Length = 20'-0" (Max.) tZD-‘ ®Seclion Length = 20'-0" (Maox.) 4 0| 20°-0" 20'-6" 2'-3" ®Seclion Length = 20°-6" (Mox.) 243"
i f ™ tMax.) (Mox.) :

SECTION A-A (60°-8~ Jonl Spaocing)

Y ¥ Grooved Contraction
Jaint
Open Contraction 1" Dio. y‘.. Ex 5 i WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
= ponsion Joint i3
Joint Y / s ~SteelDowelBors _] DIVISION OF HIGHWAYS
l S Q Yo o L o} o |l ® center-to-center of Contraction Joints, SFANDARD! DETAIL
=0 r except where Expansion Joints are Specified.
o o ] o (] ] o PREPARED 7-1-99
‘ N il ) H —_— . REVISION DATE
o o o {1'_6"l o o o {1‘-6"' o R T . 15 formed full-depth butt joint. TYPE V MEDIAN
-6" [ == xcw‘pen (separated) joint over ez-(is_ting F-SHAPE
®section Length + 15'-0" (Mox.) | @ Section Length = 15°-0" (Max.) ®section Length = 15'-0" (Max.) | 15°-0" (Maox.) ridged pavement contraction joint.
Median joint width equalto pavement {Sheet 1 of 4)
. -~ 5 joint width.
SECTION A-A (15" Joint Spocing) STANDARD SHEET GRI2
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10" R

|  Class "B"

)
1" Dio. Steel

Dowels 8" long,
‘s spaced as shown

Flexible Pavement
7 or Median Shoulder

Optional Median Conslruction Joint . "
(refer to sheet 1 for additional noles)\ e
ae g
— T, "R p——
1< T2 R T
T a z
[ < T alls
Flexible Pavement // Y oa
/ or Medion Shoulder.”, A . M L 1l
Sz A - & U (.D . __U
P 5 .
e I P,
(@] kh el a
| o |
¥ %

Median Pay Limits

(Adjacent to Bituminous Paving)

N-J SHAPE MEDIAN DRZENSIONS
Designol Type V Medon
- e - &
2 24" 24" 24"
= -0- 4n 10
o 32" 36" 42"

N-J SHAPE

Optional Median Construction Joint
(refer to sheet 1for additional notes)

Optionol Shoulder Construction Joint
(As Detailed or Specified)

pe

« - Dowels 8" long,
spaced as shown

i b

J

A.- - ) el

| Class "B"
Concret
s V] =t

P g~
« 7 320
a ‘4 @
1" Dia. Steel

3 . -1
a a

"R

LY

c==H1
- — =

Pavement

& or Lone

a

Thickness ¢

<

P
B8 (Typical)

Medion Pay Limits

(Adjocent

Median Poy Limits

Raised Medion

o
o
<D |
a - : ..Cu
- a
ﬂda
a
a
dd
10" R "
5 7 32"
cdv
d <
a
L
Lo’ l
11
N a a, II.d 3
Set . 11
§3% u
o 2 a a
Qo a
b A
g

to Concrete Paving)

NOTES

Height of the medion, dimension "D", shallbe included in the Plans.
Additional height of medion, dimension "C" shallbe vertical.

The contractor shall have the option to install either the N-J Shope or
the F-Shaope medion unless otherwise specified in the Plans.

For odditional dimensions, notes and details, see Sheet 1and 3.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS -
STANDARD DETAIL

PREPARED 7-1-99
REVISION DATE

TYPE V MEDIAN
N-J SHAPE

(Sheet 2 of 4)

STANDARD SHEET GRi12




2-11 38" 5-3"

<= Traftic Fl -
raiic rlow H
) s . i <= Traffic Flow 7 - 70:1 Taper }
= : /
| (sec sheetland 2) i ; [ —= gy S — = Ea— - —= = V—J
I ”A"[_: l <'| & :]::t: ’; ) v . i PN ’ R a --; % s VV
n 2 ' K & . e a — . < = 3
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I war | EEIEERIRHEE L s EE e _ =
| Gy - 138" (see sheat1and 2) T L= = % ;
5 <
Trafiic Flow = Tratlic Flow = 70:1 Taper / I\
PLAN
PLAN
3 v 2-3 12"
j 7 78"
78 |
"I— ___________________________________________ 1
S ettt R -1 T I
- S T OTRR U 1y o S E nlal ol sietiniuiulntuiubiebuiel
b s —‘ﬁ_—\ A|'.€%‘_> xA . > e - 5 e . B \\\'
N : —- , o ¢ —|—- LE T 2L fe e T T T T N .
(Y ~,\ ﬁ — E . uardrail é— z T Da - & * & - e L - % | <
. N :-\E P:- - A — 2 — @ Guardrail ~ N T s o 2 e ) a . - i & ) s 5 8
] N ‘\ —< " 7’,’ o’ s P .z \ > - ° g . : ©
= T o ol . P A T o > .
‘°x’ o el = > e . . A a . ~ & a . 2. @ a . o
N ® 4 < - v
/ g PAVEMENT - oL \u\ . s g * = : \
— PAVEMENT \\\\\\
l Z \
5 (5"X2" Galvanized Tubing with 1"Dia. / \\\\\\ = 5 5°X2" Galvanized Tubing with 1"Dia.
Pipe Include Costin ltem 601003-001) —— Pipe Include Costin ltem 601003-001)
DOUBLE FACE TRANSITION DOUBLE MEDIAN TRANSITION
The contractor shall have the option to instoll either the N-J Shape
l or the F-Shope median unless otherwise specified on the Plons.
_ I i :: ' :["A" For additional dimensions, notes and details see Sheet 1 and 2.
l J {see sheet1and 2)
For additional notes ond details of the guardrail bolt pattern, see
Stondard Detail Sheet GR10.
I k= / Lait i ‘/,T::‘ Elongated bolt holes do not apply to existing end posts that are
AN ! & not being reconstructed.
=
PLAN
a2"
o 36"
2-3 02 32"
s
5 N 5 T4 .
N m[: f— '+ = { =8 — € Guardrail
o ~ ——
i r ——| 5
WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
~ PAVEMENT

s W

gt Beos RBOER 5= - TYPE V MEDIAN
g GUARDRAIL ATTACHMENT

\\
I

ELEVATION

SINGLE FACE MEDIAN e SHAPE OR Ny SHAPE
SINGLE FACE TRANSITION s (ISOMETRIC VIEW) (Sheet 3 of 4)

STANDARD SHEET GR12
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~— Class "B" Concrete

\/

Class "B" Concrete

NOTES
42" " Cost-in-place concrete barrier medions shallbe constructed in sections as
® Gptiancl Constraction Jomt fondsia 42 shown herein ond shallbe constructed in accordance with the applicable provisions
i I 1 n ry - g .
. . . . ) when instolled on exisling concrete pave- of Section 610 of the Specifications.
?nit;?;nclfai':‘sel:hsglﬁ%ﬂt‘?};‘;};‘;:l %%P';i%blgor*jén ment): not applicable when structure is At barrier median contraction joints over existing pavement contraction
i 1 i 1 y Ul ! l' h' " f H H L - .. . . - . - .
entire depth. When Construction Joint is used, . Sl St Dt i 'E;ﬁ‘s’gugﬁg:\ejoi:;i;tsu::;"'gc:if“‘ 3" -Diometer Steel Dowels joints, median sections sholibe seporated by open joinls, having the some width
dowelbars are to be instolled os shown. 10"D'°|_on'g. Spaced A% Shown bors are to be instolled as shown. 10” Long,Spaced As Shown as the pavement joints, for the fullexposed depth of the median. At all other
. ) 2 a ) i barrier medion contraction joints, a groove,34™ wide and 2" deep, shallbe sawed
Optional Const . 5 or formed across the top and along the sides for the entire depth of the median
11 11 (A:’s'%';cionggs‘gr”':s';‘:é”‘ggg‘)t 1, or o fulldepth butt joint shallbe formed, at opproximately 15'-20'. intervals along
AN T [} ] 1t the length of the median. In oddition, these grooved or butt joints shall transversely
7 77T e <. 4, 1, L1 L7 / Concrete [T olign, within o plus or minus one-foot toleronce, with the contraction joints in
//gleﬂgﬁgﬁagﬁ?uigéré 11 51 11 4 A/E',eﬂ‘é'&aﬁ%ﬁgtﬁgo‘; / Pavement i 11 ‘E% g obutting concre_le ;?o_vement. ) ) ]
St A4, g, U gt LU - 5 ( < or Offset b, g+ U g2 Expansion joints shallbe placed in the barrier median at structures when
= o 2o 6" CY—“VU&:CE < 6", §IF - S il e ; ols
25 2 'I P A"!—_‘- yBase Cours E Lone 2 | 7 3|e* Joint so indicoted, opposite expansion joints in obulting concrete pavement, over existing
[ < 4% o Wg% % 218, exponsion joints in underlying concrete pavement, and at other localions as shown
275" 27V, 6 -g- | on lhe Plans or directed by the Engineer. At expansion joints, barrier median sections
2 rypican 1 shallbe 3/4" aport ond the apening filled, for the entire” depth of the medion, with
Median Pay Limits Medion Pay Limil ¥a" preformed joint filler which complies with the requirements of section
y edion Pay Limits 610 of the Specifications. The filler shallbe recessed /4" in from the sides
ond the top of the medion and the completed joint shalireceive no further
treatment: e.q., sedling with o waterproof sealer is prohibited.
TYPE VIl MEDIAN TYPE VIl MEDIAN

The finished surface of the barrier median shallbe smooth, dense, unpitted

S|NGLE SLOPE CONCRETE BARRlER S|NGLE SLOpE CONCRE TE BARR|ER aond free from air bubble pockets, depressions, and honeycomb. If deemed necessory

by the Engineer, the obove mentioned finished surface willbe obtained by the use of

I (Adjocent to Bituminous Poving) (Adjocent to Concrete POving) woter oand @ wood block or Carborundum brick.

. At each end of barrier median instgllations, the medion shallbe adequately
terminated as shown or specified elsewhere in the Project Plans.

Drainage openings shallbe provided in the barrier medians where indicated

3/8" x x Grooved Contraction 2/gm i(éroc::-;::gﬁon on the Plaons or direcled by the Engineer.
Joint . Joint
e Unless otherwise specified, bi-directional delineators, meeting the
%2" requirements of 661 of the Specifications and mounted on suitable supports, shall
. . be secured to, ond spaced dlong the length of, the borrier medion as shown ond
*=* Open Conlraction Joint 1" Diometer 374" Expansion Joint 1" Diometer specified on Stondard Sheet TE 11-5 of the Standard Details Book, Volume II.
1 ; ’ N\ " .
Stesl Doweitioes \ SteeilowelBers The cost of median concrete, steeldowelbars, preformed joint filler,
delineators ond delineator mountings shallbe included in the cost of the median.

u u U 3 N B!
C 5 c U 1 ,~ \\( . 5 5 .
g F 7 7 9 U cr |“ Type of surface odjacent to the borrier medion, whether normal widlh
- o a & ° ° ! o B or widened pavement, offset lone, medion shoulder, elc., shallbe specified in the
| ! n ‘ Plans ond shallnot be included in the cost of barrier median bul shall be poid
’ for separately.
2-012-0"| 4'-0" | 4'-0* | 4'-0" | 4'-0" [2'-0"f2-07 4-0 | 40" | 4-0 | a0 [2-07] R*-0v[2:-3 2°-3"2-3 4'-0" | 4'-0" | 4'-0" | 4-0" [2-3"p'-3
© Section Length = 20°-0" (Mox.) ® Seclion Length « 20'-0" (Max.) 20'-0"4 20'-6" 4 ® Section Length = 20'-6" (Max.)
(Max.) (Max.)
. . w . .
378" x x Grooved Contraction
Joint
;2..
*** Open Controction Joint 1" Diometer 374" Expansion Joint ® Center to Cer_ﬂer of_ Contraction :innts, except
Steel Dowel Bars where Exponsion Joinls ore Specified.
, ; 1\ g U~ , i Yor o formed foi=gepih batt joint. WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
"B" T Also, 174" open (seporated) joint DIVISION OF HIGHWAYS
° ° ° ° - aver existing pavement contraction STANDARD DETAIL
T n t L T joint. ﬂ
66| 40~ e e 1816 pge | ar-ge w6161 gige |amor 4gn 6" T xx or a formed full-depth butt joint. PREPARED 7-1-93
xxx open (seporated) joint over exist- REVISION DATE
(®Section Length = 15'-0" (Mox.) | ®Section Length = 15'-0" (Mox.) ® Section Length - 15'-0" (Mox.) 15'-0" (Max.) ipg rigig pavement controction TYPE VIl MEDIAN
jont, with medion joint width
equalto pavement jont width.
SECTION A-A (15" Joint Spacing ) (Sheet 4 of 4)
STANDARD SHEET GR12
= RSy - TR e
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7/8" 162 8<
% a 2
v 12 b ]|
/ 5/8" 7"
Bolt—7 |
14" = = = ='=5 = = ==L
= = \\ 2 2 - 1
~—+13/16" Dia.
Hole \7
2 | ' Circular
_I_ - - - Washer
! 7/8;
Height — 8" x 6", Block
Per GRI

DETAIL FOR 16" BLOCKOUT DEPTH

It is acceptable to use blockouts up to 16"deep to increase the post offset to avoid
underground obstacles.There is no limit to the number of posts that can have additional

blockouts up to 16" deep.

— Ashalt or Concrete
{ . . A_.__ . ~
! size varies zzz= B
|
i
]
May Be
! Square or Round
o {3 " .
- 1'-3" Min. .
Granular Fill
2" Min 7" Min. 2 Min. Depth
Asphalt or Concrete
. Center Post . £l . < pd
A — =] A )
LA R - 3 —- . =
2 - - o . o= /f =5 7
Post = ° . o e E S0 20
¥ - IS L& o o =yt =,/
3 Tete R 44 =////
= PRNEIRN = =g e s sl
F = Ba/ ¢ °l= =y/
o "% o= =m0 o -2 T e gt (rf
Blockout sS=,7= A= St =
EZr =SS s EphE s B0
=4 =//ll’,. =//:; =l -/;/ =1 :/;/
oa =y~ ac o= = = =/,
".;‘.////,=I///= E/fl -//// Syl =pl eyl
YT s gl sl 2t §
/ i B SUELEL
/ Ae
¥ 4
W-Beam —

Steel Post Detail

Section A-A

PAVING AROUND POSTS

Notes:

Unless otherwise noted

no separate measurement

or payment shall be made
when detaoils on this sheet

are used. The cost associated
with using these details

shall be included in the
appropriate guardrail pay item.

v

7/8" 36n 8"
|
1 <>, <"“ <’“
_i_ \s\\. w g IR %
5/8" i
Bolt |
14" EZSSECZZSfSSEE=szzg3=sssss=s=tq======
___________________________ e
13/16" Dia.—/ Lo
- - Hole - Circular
i A Bl Washer
I .24 £3% 3L
7/8" i
Height 12" x 6", Block
Per GRI

DETAIL FOR 36" BLOCKOUT DEPTH

Under special circumstances, such as avoiding obstacles that are not relocated,
it is acceptable to install additional blockouts to obtain up to 36" depth for one

or two consecutive posts in a section of guardrail.

Do not use 16"or 36" blockouts if it causes the post to be driven beyond shoulder
hinge point or causes a fixed object to be within the deflection distance of the

barrier.

Reduce post spacing to 3'-1 %",
Reduce post spacing to 1'-6 %".
Double nest rail element.

Any one stiffening method shall
not exceed 25" in length.

Any combination of stiffening methods
shall not exceed 50'in length.

METHODS OF REDUCING W-BEAM DEF LECTION

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION

PREPARED 3-1-12

REVISION DATE

DIVISION OF HIGHWAYS
STANDARD DETAIL

GUARDRAIL MODIFICATIONS

STANDARD SHEET GR15
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v

v

\IJ

Conflict With

N Post C Position — Omit Post
-7 \ C/ | £
Ji

_ A B £ D
e ] “A .
’ B I |
9’3 - Q % | I? | Q ‘ X |
~ Normal Post Normal Post Normal Post ' T
= _///§ \ 5" Dia. Hol Spacing Spacing | | Spacing
& { ia. Hole
= P=h : % Post | | ] % Post
Ea g ~ Spacing Spacing
~__1%" Dia. Hole (Typ.)
L] POST DRIVING FOR CONTINUOUS TRANSVERSE
//<j;\ UNDERGROUND OBSTRUCT ION

Notes:

Unless otherwise noted

no separate measurement

or payment shall be made

when details ore used. The

cost associated with these
details shall be included in

the appropriate guardrail pay item.

Details on this sheet
to be used with Class |
Guardrail only.

Methods of obstacle avoidance
shown in Guardrail Modifications
Sheet GRI5 are preferred,

if applicable.

CRT WOODEN POST DETAIL

Underground

77

/ W-Beam Guordrai
" B Rk ///////w! " ®H]

PL AN

75" Min. Length Standard Guardrail

75" Min. Length Standard Guardrail , 25'-0" Max. Span B'=3"
| Double Nested Guardrail Section : |

B ] =1
I

< II /
- - - — 4 - — — 4 1 — — 4

. . SFLE ’ . ; :
CRT Post Omitted Post (Typ.) CRT Post
System Post System Post

Std. Splice Connection (As needed)

ELEVATION
Bolt W- Beams Together

OMITTING MUTIPLE POSTS FOR UNDERGROUND OBSTRUCTION

Only those posts coflicting with the obstacle shallbe eliminated.
A maximum of three posts may be eliminated within 25 span of
W-Beam gquardrail.

7

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 3-1-12
REVISION DATE

GUARDRAIL MODIFICATION
FOR UNDERGROUND
OBSTRUCTIONS

STANDARD SHEET GR16




Cut Slope \\ N
~

Trench
Width 18" Max. —n,

Shoulder Break Poinf =

12" Min. Typ.
15 Flare From |

o |%
11" Normal Face =

/| ___ 8

i
AN o
Begin i Normal Face of Guardrail

(Tangent Line Extended)

10
i1
Max

—<— Traffic

Guardrail
Flare APPROACH END TREATMENT (MULTI-LANE DIVIDED AND 2-LANE HIGHWAYS)
Shale or ’—-\\ [0.63" Dia . Neutral Axis
Rock Cut x 5' Long 344 Tes 7— = __“__7;
Galvanized —>-l3"-<—
Standard 30"
Modified Type B Cut Slope Terminal - Rock Bolts — =
T‘ Extra Length Posts as Required /\\_,’ Conformin " -
oe of g Base 7.24" | 22.75 . Standard
Cut SI to ASTM F432 I " Terminal
2 o a A Specification Metal u v 12T Hol
— @ & o oo L Nominal //1‘4. 25 8" ole
| | 1| z == Thick- - 3" | T (Optonal)
<=||.‘ - —— T T 5 "9 Gardrail End Shoes o \ A
S - = ’
8 I 3=>wA\\\ 10 O ; S, ~ 5 0. 12" AN [ K
Limit of 1l or N o oo 3. 5" g
= . Steeper Than 1[ A N
Flatter Grading 0.75" x ik o {
Length of Di . — = 3 gn &
ai I'tch 2.52" — ~
Bottom Rail
Varies As Post \ (
ar Edge of Shoulder Bo | .
Specified \/ " " "
Op B Sot 0.91" x 3 \K 0,75" Holes for
n Plans
(Optional) Slots Anchor (Rock)
Bolts and Washers
GUARDRA E SH
MODIF [ED TYPE B (SHALE OR ROCK) CUT SLOPE TERMINAL INSTALLATION RDRAIL END SHOE DETAIL
THE WEST VIRGINIA DEPARTMENT OF TRANSPORTATION DIVISION OF HIGHWAYS Ronas 01| progeet | protercl T
Div. No. No.
MODIF TED CUT SLOPE TERMINAL (1 OF 2) -

PAGE 67




Maintain Constant

T 2 Rail Height
| % 12. 24"
+ Dy
g Varies
& __>7_(Mux. 6")
g 4 Ny 12.24"
[ >
TEIT
O n
= > 18 Ditch
o ¢ "iIiE;L/”_'Boffan
A
| ] 3.61' Min.
|

Discontinue Bottom Rail When Y < 18"

Sect

ion A - A

2
i or Flatter; Slope Shall Be Re-
shaped After Installation To Present

A Smooth Surface

[ 12.47' (Min) -

4

/

v,

L Toe of Slope

Existing Flat Bottom,

or Paved Ditch

END VIEW (TYPE A CUT SLOPE TERMINAL)

Modified Type A Cut Slope Terminal

Length of
Bottom Rail
Varies As
Specified
On Plans

MODIFIED TYPE A (SOFT SHALE OR SOIL) CUT SLOPE TERMINAL

Edge of Shoulder —

Extra Length Posts as Required

imit of 1 or
Flatter Grading

N

fe 12:5" (Min) _|

INSTALLATI

ON

NOTES

THIS DETAIL IS APPLICABLE WHERE A CUT SLOPE TERMINAL IS DESIRED, BUT
ADDITIONAL GRADING OR PLACEMENT OF MATERIAL INTO THE ROADWAY DITCH IS
NOT DESIRED. THE TOP OF THE GUARDRAIL RELATIVE TO THE ELEVATION OF THE
EDGE OF PAVEMENT MUST REMAIN CONSTANT.

MODIFIED TYPE A (SOFT SHALE OR SOIL) CUT SLOPE TERMINAL GUARDRAIL SHALL
BE THAT GUARDRAIL WHICH (1) IS TO EXTEND A MINIMUM OF TWO 75" SPANS IN-
TO THE CUT SLOPE, FROM THE FIRST POST BEYOND THE TOE OF THE CUT SLOPE,

AS DETAILED HEREIN, AND (2) IS TO TERMINATE A MINIMUM OF 12" BELOW THE

GROUND ELEVATION OF THE BACK SLOPE, AS DETAILED HEREIN, EXCEPT IN AREAS
OF HEAVY ROCK OUTCROPPING WHERE THE MINIMUM DEPTH MAY BE 6".

MODIFIED TYPE B (SHALE OR ROCK) CUT SLOPE TERMINAL [NSTALLATION SHALL
CONSIST OF ANCHORING THE GUARDRAIL AGAINST THE FACE OF THE CUT SLOPE
UTILIZING GUARDRAIL END SHOES AND ROCK BOLTS, AS DETAILED HEREIN.

POSTS, BLOCKS, AND RAIL ELEMENTS SHALL BE THE SAME TYPES USED IN THE
NORMAL GUARDRAIL INSTALLATION, EXCEPT FOR THE ADDITIONAL LENGTH POSTS
WHOSE LENGTH WILL BE DETERMINED [N THE FIELD. THESE POSTS ARE TO BE
MODIFIED TO ACCEPT THE ADDITIONAL GUARDRAIL SECTION. UNDERGROUND POSTS
MAY BE W6" x 8.5" IN LENGTH, IN AREAS OF HEAVY ROCK OUTCROPPING.
GUARDRAIL BLOCKS SHALL NOT BE USED ON ANY POSTS COMPLETLY UNDERGROUND.

A TRENCH NO GREATER THAN 17.22" IN WIDTH SHALL BE EXCAVATED INTO THE
CUT SLOPE TO ACCOMMODATE THE MODIFIED TYPE A TERMINAL INSTALLATION. THE
CONTRACTOR SHALL SO ARRANGE HIS WORK SEQUENCE TO PROVIDE THAT EACH
MODIFIED TYPE A CUT SLOPE TERMINAL INSTALLATION SHALL BE EXCAVATED,
POSTS DRIVEN, RAIL ELEMENTS AND GUARDRAIL COMPONENTS ASSEMBLED, THE
TRENCH BACKF ILLED, AND DISTURBED SLOPE SHAPED, SEEDED AND MULCHED, ALL
IN ONE CONTINUOUS OPERAT ION.

THE COST OF FURNISHING AND INSTALLING MODIFIED CUT SLOPE TERMINAL (A OR
B) SHALL INCLUDE EXCAVATING, BACKFILLING, RESHAPING, SEEDING AND MULCH-
ING THE TRENCH, ADDITIONAL LENGTH GUARDRAIL POSTS AS REQUIRED, DRILLING
HOLES INTO THE CUT SLOPE, FURNISHING AND INSTALLING ROCK BOLTS, END
SHOES AND HARDWARE FOR BOTH THE UPPER AND LOWER GUARDRAIL SHALL BE IN-
CLUDED IN THE UNIT PRICE BID FOR ITEM 607025-001, "CUT SLOPE TERMINAL,
TYPE A OR B MODIFIED" PER EACH.

NORMAL GUARDRAIL COMPONENTS: |.E. POSTS, BLOCKS, RAIL ELEMENTS, HARD-
WARE, ECT. SHALL BE PAID FOR AS GUARDRAIL PER FOOT.

THE WEST VIRGINIA DEPARTMENT OF TRANSPORTATION DIVISION OF HIGHWAYS

MODIF IED CUT SLOPE TERMINAL (2 OF 2)

Public | Stote State
Roods | Dist. Project
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12'-6" OR 25'-0"

l EFFECTIVE LENGTH OF BEAM

12'-6" OR 25'-0"

f——————— EFFECTIVE LENGTH OF BEAM i

|
L . iz e
§'-3" C-C 6'-3" C-C 6'-3" C-C 6 ;SSPC-C PB 3" G=€ 6'-3" C-C
r— POST SPACING —“r‘ POST SPACING POST SPACING ——j Foel SFALHE l G5F SHALBS FEST SFALHE
— — — —
12 [ 1 1 =T A £ - 1 1 () =1 T 1 1 | S =3 1 1
e = = = = = = T —— 3 T 0 : &) : = — o ] = o N
28 172" 3
FINISHED SHOULDER / FIRIEHER SHELTOLIR
3 NA
TS RS RS ST RS ST S RS 7 W/ SH DIRECT!ON?&;’{/AFHC RS IS 7 KR TS
DIRECTION OF TRAFFIC FRONT VIEW
FRONT VIEW e
6'-3" POST SPACING 3'—6" MIN 53" POST SPACING 3'-4 ¥l¢lf:
CLASS | WITH BLOCKS TYP. '
SEE SPLICE DETAIL, CLASS | WITH BLOCKS
SHT. GRI-A I b L B
- EFFECTIVE LENGTH OF BEAM i [ EFFECTIVE LENGTH OF BEAM }
. 12'-6" C-C q 12'-6" C-C ) 12'-6" C-C )
| POST SPACING POST SPACING POST SPACING
{ nesmremmmnce | B! srcaca
= I e —a— y— ya CAmY  — 2 =3
‘ - i CI- > S = i B T o P — N
—_ 28 1/2" = o
FINISHED SHOULDER SEE SPLICE DETAIL, FINISHED SHOULDER
ya SHT. GRI-A rd
S | 7AS7 S RZ 7 77 7 WAL AN ENLZ AN ENZN N7 74 7
DIRECTION OF TRAFFIC FRONT VIEW DIRECTION OF TRAFFIC FRONT VEW
3'-6" MN. A, 12°-6" POST SPACING 12'-6" POST SPACING 374" MN.
e CLASS Il WITH BLOCKS CLASS Il WITH BLOCKS TYP.
CLASS Il WITHOUT BLOCKS CLASS Il WITHOUT BLOCKS
n L
-28-1/2" HEIGHT GUARDRAIL 31" HEIGHT GUARDRAIL
Splice location for 31" Guardrail are generally off the post.
. " . . However, for tight post spacings, splices on the posts are
Splice locations for 28 172" Guardrail shall be on the post. R i N -
P ation o ' P 6'-3" C-C 3'-1%" C-C 3'-1%" C-C 6"-3" C-C necessary and acceptable.
POST SPACING POST SPACING POST SPACING POST SPACING
— — — = : : Guordrail systems on NHS routes must meet NCHRP 350 or the most
E ey M i e T D current AASHTO Manuol for Assessing Safety Hordware (MASH) crash

GUARDRAIL HEIGHT

Transitions in guordrail height shallbe accomplished at a rate of 1"
vertical distonce in 12.5" (one element) of horizontal distance. Height
transitions shall end before end treatments or connections begin.

Height tronsitions between 28 1/2" ond 31" require moving the

. splice on/off the post by placing one additional post af half the
normal spocing.

Guardrail height shall be as indicated on plans.

Construction tolerances for rail height is plus/minus 1".

The Stondord Trailing End Treatment is acceptable for both 28%" and
31" guardrail height.

Approoch Terminols-Separate opproved product lists will be maintoined for
both 28 1/2" & 31" terminal height.

Guordrail thot ties to Cut Slope Terminols (CST) must be transitioned per
the stondord detoils down to 28%" height (the height of the CST).

Thrie Beom tronsitions shall be per Standord GR-11 dated 11-13-12 for 28%"
and dated 11-21-12 for 31".

WV Dot
AN Zz01'5S

1

/— FINISHED SHOULDER

§ 28%" OR
L

INAZN A\ /N 7 AN

DIRECTION OF TRAFFIC

TS 7,

FRONT VIEW

7

7

3'-1%" POST SPACING
CLASS IV WITHOUT BLOCKS
CLASS V WITH BLOCKS

= 1-6%" C-C POST SPACING

testing criteria and have an eligbility letter to be used on WVDOH projects.

Guardrail sholl be secured to the blocks, post and other elements
by 5/8" dia. bolts and nuts conforming to the details herein ond to the
requirements of 712.4 of the Stondard Specifications. Nuts shall conform to

ASTM A563, Grade A or better.

Approach aond Trailing End Treatments shall be as shown or

specified on the Plons or directed by the Engineer.

The pay quontity of guardrail will be the Linear Feet of guardrail
measured along the face of the rail from center to center of end posts. Cost

of the Terminal Section Buffer End shall be included in the cost of the Guordrail.

3'-1%" C-C . £ . | . . 3'-1%" C-C The approach slope to the face of all guordrail shall be 10:1 or flotter.
POST SPACING | | ‘ I POST SPACING The Type, Class ond Height of Guordrail shall be as shown in the Plans.
T 1 — T  ——a 2 B  — f i o Lap Guardrail in Direction of Traffic.
== o —
S g S S S = S 5 5 S - i WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
= = - ———— : —— {  28%" OR DIVISION OF HIGHWAYS
31"
REVISED STANDARD DETAIL
PREPARED 7-1-3%
777 N7, RSN 7 \ 7 7, szr‘sm DATE
DIRECTION OF TRAFFIC FINSHED SHOULDER LR
FRONT VIEW GUARDRAIL CLASS

1'-6%" POST SPACNG

GUARDRAIL HEIGHT

REPLACES SHEET GR1
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3-1/4"
/18" 3
Tolerancse " "
| 1-1/16 3
e | M'\n
10°
1syi8”
e
> 4 6-1/4"R £
[ >
= 30\
N 1-17/32" SN ! ! <
N l’: . 1-1/4" T \] 5 S o
& _ygggirxcal 1-1/4" . B—1,2" Base Metal Nominal
= About € | 5/3{ - 3/16" 2-1/4* | | Thickness. 0.105"
@ . i ey | !
Base Met] ) N\ _—'—@ [a>)
Nomlnal_ 15/16"R | \_ Button Head s l .
Thicknes| " 1-5/16" Dia = 8
0.105" 5/8 Oval Shoulder B oyps i T J s |2
. I Helgnt 5/87 x 1/8" 5/16" Height i i ols k-
- - | e Ground Line or Shoulder '\'9
SECTION NUT SPLICE BOLT , Surfacing at Face of Rail \J %
RAIL ELEMENT SR
SLICE BOLT: Similar Except Length i \\\ o
c
End Post—"] E
=z
TERMINAL SECTION BUFFER END
(For Use Dnly on Unanchored Ends And
on Speclal Traillng End Terminal)
12-1/2" Lap
21 4-1/4" 4-1/4f"2" 12-1/2" Lap
3/4"x2-1/2"Slot 21 4-1/74" 4-1/41"2"
in Rail Elemsnt 3/4"x2-1/2"S 1ot

in Rail Element

29/32" x 1-1/8"
Slotted Holes

29/32" x 1-1/8"
RAIL SPLICE - 28 1/2” HEIGHT ON POST

Slotted Holes

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
RAIL SPLICE - 31" HEIGHT OFF POST

DIVISION OF HIGHWAYS
Eight (8) Splice Bol+s are +o
be used ot all Rail Splices

REVISED STANDARD DETAIL
Eight (8) Splice Bolts are to

PREPARED 11-13-12
be used at all Rail Splices = GUARDRAIL ELEMENT
BUFFER END
SHEET GR1-A

S e Dt hnhornem S e =SS5 asz= sy s
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NOTES

RS
7/8% p=—— 8" 8" ==
| ” GENERAL:
| \ i Guarcrail sysiems on NHS routes must mset currani NCHRP 330 or
N L ihz most current AASHTO Monual for Assessing Safety Hardwore (MASH)
K 548" A crosh iesiing criierio ond havs an FHWA eligibilily leiter o be used on
N\ Bott / | I WVDOH projecis.
14 =zzzgzzz=z=z:zB=-1 +—0 = 14 _
———————— 5" Only FHWA opproved guardrail systems utilizing wood or approved
L-17%" \ \ BAR* i | olternote block-outs shown on the Division's "Approved
hin.) e 137187 Die.. Source/Product Listing” shall be used. Steel "W" shapes shall not
) P nole be used for block-oufs. Only one type of block shall be used for
_I__ <,”’ o 172 Post Dia. block-ouis throughout any project, unless otherwise specifizd.
] irculor
7/8° Washer ! " Blocks for block-ouis" shall be used on all posts except when otherwise
8" x 67, Bloc II Circular noted on plons. When blocks aore not  provided, ihe post details will be
8" x 6" Block Yiasher os shown herein, except the %" bolt minimum length will be reduced aos
Ill | required, the 1" minimum notch for the wood guardrail post (round) will
._./\/_ ——/\/— \/— not be usad, ond nails for block stability will not be needed. For steel postswilhout
blocks, delails of the posts shallconform fo the "Steel Guardroil Post (Wood
Block)" details herein, with the additional holes (io focilitate arection) being
WOOD GUARDRAIL POST (RECTANGULAR) WOOD GUARDRAIL POST (ROUND) optional.
The circulor washers shall be mode of steel and golvenized in occordaonce with
the requirements of AASHTO M232.
== Thalitie WOOD POSTS:
7/8" |~—T%" 6" —— o |
{ Posts and blocks shall be the same type of wood.
. %) Post Bolt Wood posts shall be pressure-irecied affer notching, in occordance with Section
] l 1 Addx'honul Hole.[io | 1 710.5 of the specifications.
| . focilitate erection) " Troffic The 1" (minimum) notch dimension os shown for round wooden posts shall be
5/8" l 7 Opiional Holes (fo . 8% x 58" Block —/\/ located along the vertical centerline for the entire upper 14" of the post ond
Bolt I l /fccimoie erection) i —7s8" W6 x O sholl opply regardless of whether the post is noiched (as shown) or otherwise
14" = == = S ES:'J— H 0,0 Steel Post - cut or sawed to form o verticol flat  plane ond then, ot some location below
e ?: 1 “ the fop 14", is angulorly sliced out to the surfoce of the post.
Min) | 13/16" Dia. Hole-—/ " Post length will be 6' .+ %" unless otherwise nofed.
! I I
i . "
| Circular I I
I Hosher i o STEEL POSTS:
7/8 1 & Posts
8"X6", Bloc! 11 and Biocks 'T Blocks sholl be centered on their posts ond the center of the block holes,
11 4%" for bolts connecting rails to blocks, shall be horizontally offset 1-1/8" from
W6 x 9 I : 16" the center of the steel posts toword ihe post edge facing approaching
N J\J— L traffic for both polimer and wood blocks, as shown for wood blocks on the
Plan view of the Block Stop Detail. Post length will be 6' _+ %" unless other-
wise noted.
STEEL GUARDRAIL POST 5n
(WOOD BLOCK) %" WOOD BLOCKS:
The type (species) of wood for blocks is to be one of the types (species)
g permitted by specifications for wood posts. Wood blocks shall be pressure-
-freated in conformance with the requirements for wood posts. However,
Roil Element creosotfe oil is not permiited as o preservative in the pressure treotment
of wood blocks to be erected on sieel posts. 8" x 6" wood blocks sholl
PLAN be positioned so that the 6" x 14" foces of the blocks ore the contact faces

for the rail elements and the posts in order io achieve ihe blockout

dimension shown. When wood block is used odjacent to o wood post, the

block sholl be noiled fo the post with o galvonized steel 10d common nail.
3/4"x2-1/2"Slot 3/4"x2-1/2"Slot The nail is o be driven info the cenfer of the top or bottom of the block.
in Rail Element = in Rail Element

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

REVISED STANDARD DETAIL

_——— PREPARED 7-1-99

%;T prr—— GUARDRAIL POSTS

03-05-2010
05-16-20:0 AND B LOCKS
1-13-12

WOOD POST DETAIL STEEL POST DETAL

REPLACES SHEET CR2
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GUARDRAL PAY LIMIT | PAY LIMITS ITEM 807085-001

"FLARED END TERMINAL"

B Transition back to sxisting shouldsr break point

\ i

Grode to match

existing slope

Siope 4:1

e N

or flatter

Grode to match

i il existing slopa
7 --" . < ==
4:1 Slope MAX shoulder break| point E . 11
_ - -~ lope 4:1|or flatter
=" 10:1 | slope 9 10:1 slope
Terminal Post is included T (Mox) a n (Mox.) .
for payment with guardrail. R i A s ~ ~'l _

2'for 3 Posts

Past Terminal

break point i %

4'-0"

10:1 | slope
(Max.)

Post and wood blockout

as per Stand. Detail Sheet CR2—7

PARABOLIC LAYOUT PLAN

Length Of Need Terminal Point
As Shown In The Plans

\’Tcngent line projected from tf

post blocks in the stundrrd post section.

Yellow reflective adhesive |sheeting

to be applied to nose.

7| &

10|

0
L ik
X ¥ i ¥ ¥ ¥ ¥ i i 1l
K N Il K N N N 1] | ]
| B |
' ' i of rail.

Deduct 25'-0" From The

Length Of Need For Guardrail
37'-6" Flored Terminal Per Pre-Approved Shop Drawing

ELEVATION

Foce of Post

e face of the last two

NOTES

For detoils of Flored End Terminalsee pre approved shop drowings.

Allmgateriols used shollmeet the applicable requirements of Section 607 of the
Standard Specifications Rood ond Bridges.

The post offset dimensions are given to the center of the froffic face of
the blockoutss except at the first post, where the dimension is to the center
of the traffic foce of the post. Offset points are to be located by
measurements at the bock of railequal to the nominal post spacings shown on

pre-approved shop drowings. Posts ore to be set approximately radial to the
railing ot each location.

When o wood block is used adjocent lo o wood paost, the block shallbe nofled
to the post with a golvonized steel 10d cornmon nail. The nailis to be driven
into the center of the top or bottom of the block,

The cost of furnishing and instaliing the Flored End Terminal, complete with oll
miscellaneous hardwore and ports as detailed on the pre-approved shop
drowings , is to be included in the unit price bid for “Flored End Terminal”.

Yellow reflective sheeting shallcover the entire nose of those terminals
with a flat impact heod. Those terminals with o rounded impoct heod shall

be covered with o 1'-0" X 3'-0" yellow reflective sheet.

As of 11-13-12 revision date, this detoll is obsolete and no longer used for
new construction.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

REVISED STANDARD DETAIL

PREPARED 7-1-95
REVISION DATE
n-3-2

FLARED END TERMINAL
PARABOLIC LAYOUT

( SHEET 10F 2 )

STANDARD SHEET GR5




GUARDRAIL PAY LIMIT

PAY LIMITS ITEM 607065-001

"FLARED END TERMINAL"

37"=B"

Grode to moaich

sxisting slope

Terminal Post is included

for payment with guordraﬂ.\

2' for 3 Posts \

Past Terminal

SIS he

O

*L shoulder

break point

%

o o

B

4:1 Slope Max.

10:1 | slope
(Max.)

7 Transition back io existing shoulder brzak point
Slope 4:1|or flatter
Grode to match
- L existing slope
-7 5'(min) shoulder =T ~ — _ 154
* 3 ( =t -
break point E o
&= Slope 4:1]|or flatter
2
n =
/ 10:1| slope o M~ 731
(Max.) T~
e
% 10:1 [slope
K (Max.)
<

Face of Post

Post and wood blockout
as per Stand. Detoil Sheet GR2 —

STRAIGHT LAYOUT PLAN

Length Of Need Terminal Point
As Shown In The Plans

Tangent line projected from the face of the last two

post blocks in the stand

Yellow reflective adhesive
{o be applied to nose.

ord post section.

NOTES

Flored End Terminal shallmeet NCHRP-350 ond/or Mesh testing for oppropricte
height.

Separate Approved Product Lists willbe maintained for both 28 1/2" and 31"
terminal heights.

For details of Flored End Terminal see pre approved shop drawings.

Post and splice locations are per manufacturer.

All moterials used shallmeet the opplicable requirements of Section 607 of the
Standard Specifications Road ond Bridges.

The post offset dimensions are given to the center of the traffic foce of
the blockoutst except at the first post, where the dimension is to the center
of the traffic face of the post. Offset points are to be located by
measurements ot the bock of railequalto the nominal post spocings shown on

sheeting

pre-opproved shop drawings. Posts are to be set approximately rodial to the

raiing ot each location.

|¢—| NOMINAL RAL HEIGHT
b e
o/ - ;
I
w

When a wood block is used aodjocent to a wood post, the block shollbe naoiled

g =

&3 &-3

25'-0"

12'-6"

to the post with o galvanized steel 10d common nail. The nallis to be driven
into the center of the top or bottom of the block.

The cost of furnishing and installing the Flared End Terminal, complete with all
I miscelloneous hardware ond ports as detailed on the pre-approved shop
I drowings ,is to be included in the unit price bid for "Flared End Terminal™.

Deduct 25'-0" From The

Length Of Need For Guardrail i
37'-6" Flared Terminol Per Pre-Approved Shop Drawing

Measured Yellow reflective sheeting shallcover the entire nose of those terminals
ot back with a flat impact heod. Those terminals with a rounded impact head sholl
of rail. be covered with o 1-0" X 3'-0" yellow reflective sheet.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

ELEVATION

STANDARD DETAIL

REVISED STANDARD DETAIL

PREPARED 7-1-88
REVISION DATE
11-13-12

FLARED END TERMINAL
STRAIGHT LAYOUT

( SHEET 2 OF 2 )

REPLACES SHEET GR5




GUARDRAIL — i "
PAY LEATS PAY LIATS [T 507085-001 iransition back fo exisiing shoulder breck pomt —>

\
!

le
"TANGENT END TERMANAL®

tandard

post
sacfions

———————————— Shoulder T - _ 5 ograag . Slope 4 oc flatier T
__________________________________________________________ breok peinf =~ Mmax

2" for 3 Posts D4siope & - 04 slpe 4 B e .
Post Terminal () Gdax) I -~

ipact T~ _
I ﬁ ﬁ ﬁ ﬁ @ = . Head 204 slope
N ) i ZL Qax relafive fo gade)
[] i T =

Bl
Edgz of Traveled ¥ay S E

TANGENT END TERMNAL PLAN

5!
!

Edge of Traveled Faoy

Length Of Need Terminal Poini

As Shoen I The Plans Yellow reflective
Spiice bolts

Do not attach rail fo adhesive shesfing fo
and ruts / block af this location be applid to nose.
==
I 1 | i I 1~

D 7\

|

I
I
0
ix)
D

NOTES:

[ 1'-8Y4"

NOMNAL RAIL HEIGHT

_—

K8\
Tangent End Terminal shall meet NCHRP-350 and/or Mash testing for appropriate height.

L

Separaie Approved Product Lists will be mainfained for both 28 1/2" and 31"
terminal heights.

-——_—-=
———_—
[
=

Post and splice locations are per manufocturer.

Rezular Line
Posis

—— = = =]
—F

C
L

_J For details of Tangent End Terminal, see pre-appoved shop drawings.
37'-6"

2'-5" All materials used shall meet the applicable requirements of Section 607 of the
Standard Specificafions Roads and Bridges.

educt 37'-6" From The Length Of Need For Guardrail The wood block shall be nailed to the post with a galvanized steel 10d common nal.
The nails are fo be driven info the center of the top or botiom of the block.

50'-0" Tangent Termingl Per Pre-Approved Shop Drawing

The Tangent End Terminal instaliation shall maintain a 4 minimum offset

ELE VAT]ON from the edge of the impact heod fo the edge of the traveled way. For

narroy existing shoulders that have an offset of 5' or less from the face of the
rail element to the edge of the traveled way, the rail.and terminal may be

flared from the normal face of raill. The flared offsetf distance shall be 1* of

a taper rate of 25:1, for a total flare length’of 25'; or a taper rate of 501,

for a total flare length of 50' (see Flare Detail).

Rail element panel lengths shall be 25" only. Shorter lengths shall not be used.

The cost of furnishing and installing the Tangent End Terminal, complete with all
miscellaneous hardware and parts as detailed on the pre-opproved shop drawings,
is to be included in the unit price bid for "Tangent End Terminal”.

Yellow reflective sheefing shall cover the entfire nose of those ferminals
25" or 50 with a flat impact heod. Those terminals with a rounded impact head shall

4
] kln-ll::;t be covered with a 1'-0" X 3'-0" yellow reflective sheet.
Normal Face

of Rail _11_ offset

5" or less WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DE TAIL

FLARE DETAIL . REVISED STANDARD DETAIL

PREPARED 7-1-35
REVISCN DATE

e TANGENT END TERMINAL

Edge of Traveled Hay

REPLACES SHEET GR6
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12'-6"
Shoulder Break Point
N
(¢, J_ e} = 2 a a n o &
\Se= Special Trailing £nd Terminal Deiagils Below i "X*

£
/ L
/

——— Traific Pavement Edge — {

STANDARD TRAILING END

(MULTI-LANE DIVIDED HIGHWAY)

Trailing End (Terminal
Secfion Buffer End)

f
+——— Soil Plate
c

Normal Guardrail

Off

Post And
set Block

TREATMENT

5'-3"
51/2" x 7 1/2" ¥Wood 15" 124
Post Inserted In 5/8"p Buit
Stesl Tube 8 Bolts, 5/8"s, With Flat Plate Head'Bolts
Yashers On Front Face 2" t_f—l"" 4" 4% 2"
TR ) = | —— I B S
— l“l]l “T01 1) » /}__‘___
= o Ly ==
o [ | l I Sl I'l” \—_——
- ——
= ‘ l I lol lo —
= .
o :
é Detail "EL\Q—\— Cable Assembly
3 = =g, Ground Line
= 1y ! 2
X F I' {14 578" to TRV R
=O s/8" 4 Bolfs =boﬂ'om of post
= Detail "C"
”’ Soil Plate
Steel Tube —| ELEVATION
SPECIAL TRAILING END TERMINAL(STET)
(TUBULAR STEEL END FOUNDATION )
8 Bolis, 5/8"g, Vith Flat Plate -
Washers On Front Foce E §'-3" () () x
4 15" 4 212. od E$Bglm;‘c"-‘
A " ogn an « 5 -
== = /
[ —t ——
| I y Ee— F_—_
% I : i 0| l° | r‘_}_‘:_a:_}:_a: =T |/I ‘) —_——
| | || eyl - S Py SE_] U g N—
= l | ll o of== ; L ] =
§ L——An:hor Plate
= Rerel "8 == Ground Line
=
N TR TRV
= SEE : A =
™ s K
[ R
L ,;]4]_ 3" Clear -
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ELEVATION
SPECIAL TRAILING END TERMINAL(STET)

(CONCRETE FOOTER END FOUNDATION )

316

51/2"x7 172"
Wood
End Posis

3/4"s Galvanizad

chlf

S

4" To

I
=
|
l<.._.
5
I
[
|

|7
=

Cenier

[ —
Pipe ‘,

/4" p Holz Thru —
Tube and Post

"x1"x8" Plote

Tock Welded To

5/8"

Plate.

A

Steel Tube

DETAIL "B"

— 5/8" Steel Plate

0]

"

_/ £
11/16"0 Hole

8"

BEARING PLATE

I—A

End Plate

3/18" Weld _ke

Hex Nut

e

Z1" Dia. Stud

I_ 3/16" W

A

V Hole For 5/8" Bolt

I
|
i
|
i

eld —

Swaged Connecfion

For 3/4" Cable

FRONT VEW
(Rail Removed)

/ 1/2" Plate

172"

2" Fipe Sleave
(2.375%0.D.)

Bearing Plate

5 o

5 1/2"x7 /2" [ 1
Wood

End Posts L _ _ Y4

¥:" & hex head
bolts, (75" long)
w/nuts &
circular washers

/— Ground Line

1/4."

N

DETAIL "C"

Stesl Plote

7/8" Dia. Holes

LS

ne

f =
I_L
9—-[-6 o - L
2'-0
SOIL PLATE

3/16" Thick Steel

Hex Nuf For
5/8" Bolf

11/2"

Side And Top And N
Bottom To End
Plate

ANCHOR PLATE DETAIL

VIEW A-A
(End Plate Removed, Rail Shown)

16"
1

(3]

Ste

Thickn

T

1;5

5'-Q"

2l Tube

" Tube

ess

o
Holes

B"X6"X0.1875*

o

5/8" Bolf and Flat
Plate Washer On
Front Foce Of Rail.

For 5/8" Bolt
On Neufral Axis

Rail Element

STEEL TUBE

/_ 1/4" Plate
EI
D=
/> b 1 By
N >
\ /16" Dio. — 1 =
= /Rn 11/2"
13/8
N—11/18" 3
2 3/4" Dia. Hole
FLAT PLATE WASHER
END PLATE
I 6'-6" (opprox.)
1-15/716" — 1" Dia. x 7" long
378" Stud Threaded

WEEEEREN] [ T --3

\L

Standard Swage Fitting and Stud

3/4" Cable To Be Swage Connected

Entire Length

CABLE ASSEMBLY

NOTES

Steel fubes shall meet the requirements of ASTM Specifica-
tion A500, Grade B, and shall be galvanized after fabrication
in accordance with the requiremenis of AASHTO Specification

Mill. Other terminal components; such as anchor plafes, cable
assemblies, hardware, plates, pipe sleeves, efc: shall conform
fo the detfail and requiremenis of section 607 of the
Specifications.

For each STET end ireatment installation it shall be the Coni-
ractor's option whether to utilize the Tubular Steel End
Foundation design detailed herein or Concrete Footer End
Foundation design detfailed , unless one type is specified in
the plans. When the Concrefe Footer End Foundation is used,
the embedded portion of the Endpost is fo be double
wrapped vith Composition Paper or single wrapped with
sheet meial or other matferial acceptable fo the Engineer
before concrete placement to faciiitate replacement of
damaged posfs. -

The cost of furnishing and instaliing the Special Trailing
End Terminal; including sfructural tubing, soil plates, and welded
bearing plates for Tubular Steel End Foundciions; concrafe
footers, welded wire fabric, all necessary excavation, comp-
osifion paper and sheefmetal for Concrete Footer End Foun-
dafions; and all "ferminal” hardware,cables, studs, plafes, and
pipe sleeves shall be included in the unit price bid for
“Special Trailing End Terminal”, per each. Normal guardrail
componenis; i.e., posts, blocks, rail elements, hardware, efc;
along with the specml size and/or special length wood guard-
rail end post and the terminal section buffer end, shall be
paid for as guardrail per linear foof.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
STANDARD DETAIL

REVISED STANDARD DETAIL

PREPARED 7-1-99

REVISION DATE
11-13-2012

SPECIAL TRAILING
END TERMINAL

REPLACES SHEET GR7

B e e e



Vertical Concrete

7"

./ Elastomeric Gasket
Typ. Each Side Included
Include Cost in ltem
601003-001).

o \)// L
3% A :;//’ 1
| P <
F===== 6%
5 (5”X2" Galvanized Tubing with 7%"| @E=====
1" Dia. Pipe Include Cost in ltem ‘/7 _
601003-001). T F===== 7%"
7% HE=====
|

Double Nut //— -

54" Galvanized Bearing Plate

Terminal Connector

Approach Slab/

SECT

END THRIE BEAM

ION A-A

B lockout

Ses Post Sizes Below

3

317

Variss. See Post

Lengths Below -

Slops = 10:1
Or Flatter

N B
SECTION B-B

25’ Transition Length

Post And Block As
Per Standard Deiail
Sheet GR2

Steel Post
with Blockout

¥ Beam as Per
‘Standard Detail
Sheet GRi

Slope = 10:1
Or Flatter

b
SECTION C-C

NOTES

This guardrail transition is appropriate for connection fo a
vertical concrete shape and should not be connected directly
to a concrete safety shape. Concrefe safety shape bridge
rails or barriers shall be iransitioned to a vertical shape at
the guardrail connection in a manner detailed elsewhere in

the Project Plans.

The two sections of 12'6" thrie beam require additional holes
in order to mount the beam fo the post nearest to the
concrefe wall.

See sheet 2 of 2 for details not shown on this sheet.

Guardrail systems must have met either the NCHRP 350 or
the most current AASHTO Manual for Assessing Safety
Hardware (MASH) crash testing criteria and have an

FHWA eligibility letter o be used on WVDOH projects.

Only FHWA approved guardrail systems utilizing wood

or approved block-outs shown on the Division's "Approved
Source/Product Lisfing” shall be used. Steel "W"

Shapes shall not be used for block-outs. Only one

type of block shall be used for blockout throughout any
project, unless otherwise specified.

ASYMMETRICAL W—THRIE Standard
" H-S. hex through bolts 2 NESTED THRIE BEAM 12'—6” , THRIE BEAM 6'—3" BEAM TRANSITION W-BEAM 12’ 6" G el
with 54" bearing plate = i 6 37 '
0.135 THICKNESS
t— A A A A A A A A A A A o A
A i A A £
1~ b — p— s IR | T T 1 I
L= A\ —B S
PLAN ‘Q " —
Thris Beam Terminal ‘6 q \
— =howd Be TYE (V\
Fennester 3’-11," SPACING g-l-ungargll
=1'z2 uardarai
PAY LIMITS ITEM 607006-001 GUARDRAIL PAY LIMIT
1103 | 7' 3” Carriage
! / Bolt And Nut (Typ.)
L > — ; : } —1 J—" Tk, :‘_g — = = fe | {.: 1—-:% — — - = r—xgﬁ f — 1
2'|8” (“f F— = — == 2 = ————— T = = = =
S = ,’Ei e
1I gll — — —
E %
/7 TR
\ l N N N N N X ¥ K l T2” DEEP_BLOCKOUT
| l [ [ ] I ] ] I ] | | [ N I I 31" TOP OF RAIL HEIGHT
l | ] ] N ] | | | | I | ] I I
e - - - — = ] I l l I l I l I I | [ I l l l [ I | i WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
Concrete Transition | l DIVISION OF HIGHWAYS
Wall As I W | | 1 | [ | |l Il RS S T St
Detailed Elsewhere l l | l | ] ] l l | I I | l I | | ] | [ REV!SED STANDARD DETA”_
PREPARED 7-1-8%
|1 | [ ] [ ] [ 1 [ |1 [ L I REvSToN DA THRIE BEAM
LJ LJ I_I ‘_l l_.l 03-11-2010
- = = = U IEEY GUARDRAIL BRIDGE
84” LONG W6x15 STEEL POST | 90" LONG Wex12 STEEL POST & - Tga TRANSITION AND
' 8 DEEP BLOCKOUT ' 12" DEEP BLOCKOUT
- ! : CONNECTION
== 4 E LEVAT!ON REPLACES SHEET 10F 2
SHEET GR 11




0

(P
4

Elastomeric Gaskst

Typ. Each Side Included
Include Cost in ltem

Vertical Concrats

801003-001.

Shape
3% ;/ Z 1
| Y < L
P — = — — = 3]
5 (5”X2" Galvanized Tubing with 7%"| HE====—%
1" Dia. Pipe Include Cost in ltem 5
501003-001. /EZ =====3 %"
7R HE=====4%
Gl e e

Concrete Transition
Wall As
Detailed Elsewhere

34" Galvanized Bearing Plate

Double Nut /f ——————

Terminal Connector

Approach S| ob//
SECTION A-A

END THRIE BEAM

B | ockout

Two 12'-5" Sactions
OF Thris Beam

Ons Set Insids

Tha Other

W6 X 9
N\
N\
\
1-10"
6/_6”

(7"—0" Acceptabls)

I
I
I
I
1
i
I
[
!

S B
SECTION

18'=9" Transition Langth

Slops = 10:1
Or Flatter

B-B

FPost And Block As
Per St+andard Dstail
Shsst GR2

Steelor Wood Post 7

with Blockout

Slope

¥ Bsam as Per
Standard Dstail
Shest GR1

= 10:1

Or Flatier

SECTION C—C

61__311

Tg” H.S. hex through bolts

2 Spaces
e 1'—53/4”

5 Spaces @ 3’1l

tandard guardrail section

with 54" bsaring plats

A

1 L IIZII

P . 3 L L L T T %
P % f {7 0 A N
- L - p— S S P S s s py I | i |
LB aaal
—D—A
Two sections of thrie beam
Thrie Beam Terminadl one set insids ths other L AN
Connector PAY LIMITS ITEM 607006-001 | GUARDRAIL PAY LIMIT
1 I3 —1 03/411 7[,4/1
Thrie Beam W-Thrie Beam
3" Carriage Transition
Bol+ And Nut (Typ.) Section (8'-3") W-Beam
] . . . . —_ 0.135 Thicknsss
5 = = === S —
== - °t R—— =
2/ 1g” % = : :l =t = = — = =

[
-

[
I
[
[
[
I
|1

[

ELEVATIO

/N

C

C

NOTES

This guardrail iransition is appropricie for connection fo a
vertical conecrete shepe and should not be connecied direcily
fo o concrefe safefy shape. Concrete safefy shape bridge
rails or barriers shall be iransitioned fo a vertical shape ot
the guardrail connection in @ mannar defailed elsewhere in

ihe Project Plans.

The fwo sactions of 126" thrie beam requirs additional holes
in order o mount the beam fo the post nearest o the
concrefe wall.

See sheet 2 of 2 for deiails noi shown on this shesf.

Guardrail sysiems must have met either the NCHRP 350 or
the most curreni AASHTO Manual for Assessing Safety
Hardware (MASH) crash testing criteria and have an

FHWA eligibility leiter to be used on WVDOH projects.

Only FH¥A approved guardrail sysfems utilizing wood

or approved block-outs shown on the Division's "Approved
Source/Product Listing" shall be used. Steel "W"

Shapes shall not be used for block-oufs. Only one

fype of block shall be used for blockout throughout any
project, unless otherwise specified.

28%," TOP OF RAIL HEIGHT

DIVISION OF HIGHWAYS
STANDARD DETAIL

PREPARED 7-1-8%
REVISION DATE
03-11-2010

11-13-12

THRIE BEAM
GUARDRAIL BRIDGE
TRANSITION AND

CONNECTION

REPLACES SHEET 10OF 2
SHEET GR 11

Seavesr.cinans ~
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REVISED STANDARD DETAIL
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‘/O
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184

: Ty
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§ O\ZF

1" @ Holes (typ)

/ 5%

%"

5/8" BEARING PLATE DETAIL

i | 174"
316"
5/8" |—>-[ L 2718
i

“&)

)

Height Oval Shoulder 1-5/16" Dio. Round x
5/8" x 7/8" 5/16" Height
NUT SPLICE BOLT

NUT AND SPLICE BOLT DETAIL
(POST BOLT: Similar Excepf Length)

Sheet Thickness

S —— i
10° | A 1%
2 A !
LN | 0
! ~ — M %" R //\% —_j_
= 1
o 2% s || sy
O 1 Toleronce
- 20" ( %)
= l

SECTION THRU THRIE BEAM RAIL ELEMENT
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i 31 —
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T O < ¥ —0 124"
. S [ 4" o =
20 i 7
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= 7
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e

12%" \_ ' Spiice Boll Siot 525"
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ASYMME TRICAL TRANSITION SECTION DETAIL
(W- THRIE BEAM )

3%"

29"

6%"

%"

@)
N

20" (~ 3/16)
7% | 7
@)
A\
0—0
fa) a)
\vi \v4
Y

6%"

2%"

THRIE BEAM TERMNAL
CONNECTOR DETAIL

31" TOP OF RAIL HEIGHT

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION E
DIVISION OF HIGHWAYS B
STANDARD DETAIL

REVISED STANDARD DETAIL

PREPARED 7-1-33

REVISoa! DATE THRIE BEAM

11-21-2012 GUARDRAIL BRIDGE

TRANSITION AND

CONNECTION

REPLACES SHEET 2 OF 2

SHEET GRM
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l N NN
5 (5"X2" Galvanized Tubing with 1"Dia.
Pipe Include Costin liem 801003-001)
ELEVATION
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- alr [ I
T —7 {see sheatiand 2)
5.3 21 287
I T 1
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-3 v2°
7 78”7
-------------------------------- -~
R
S P — | T
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{D = ~
1® DS a8

S PAVEMENT

5 (5"X2" Galvanized Tubing with 1"Dia. /
Pipe Include Costin hem 601003-001)

ELEVATION

ANNANAN

SINGLE FACE TRANSITION

{sze sheatiand 2|

(see shezet1and 2)

i 5'-3
<= Traffic Flow / 70:1 Taper
IS > o i & = - .
T N = = = _ _ N
! =
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= s = & s .
2 © e
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Guardrail ——- 5| - =15 (BT . ) . . . . . B
¢ N iy s i . PO S
Lok . - s ca 6
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PAVEMENT ~ R
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1'-g
v
v
b
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B
S
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4
v,
32’

ANNAN\N

5 (5"X2" Galvanized Tubing with i"Dia.
Fipe Include Costin htzm 501003-001)

ELEVATION

DOUBLE MEDIAN TRANSITION

NOTES

The contraoctor shall have the option to install either the N-J Shape
or the F-Shope medion unless otherwise specified on the Pians.

For odditional dimensions, noles ond detoils see Sheet 1ond 2.

For odditional notes ond deloils of the guordroil bolt patiern, see
Stondard Detail Sheet GR10.

Elongated bolt holes do not apply to existing end posts thaot are
not being reconstructed.

WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

REVISED STANDARD DETAIL

SINGLE FACE MEDIAN
(ISOMETRIC VIEW)

REVISION DATE

PREPARED 7-1-95

1-13-»

TYPE V MEDIAN
GUARDRAIL ATTACHMENT
F-SHAPE OR N-J SHAPE
REPLACES (Sheet 3 of 4)
STANDARD SHEET GR12
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P

5 (5”X2" Galvanized Tubing with 75" G=
1" Dia. Pipe Inciude Cost in ltem
601003-00%).

Yertical Concrete
Shape

4" Elastomeric Gaskst
Typ. Each Side Included
Include Cost in Item
601003-001.

i

33/6"{

A

6% "

1
AR =

75/8"

!

Double Nut /4 B

5" Galvanized Bearing Plate

\J erminal Connector

Approach Slab/
SECTION A-A

END THRIE BEAM

B lockout

Ses Post Sizes Below

Varies. Sse Post
Lengths Below

Slops = 10:1
Or Flatter

11
11
[
[
11
||
1 1
11
L

.
SECTION B-B

25’ Transition Length

Post And Block As

Per Standard Defail
Sheet GR2

Steel Post
with Blockout

)

SECTI

T’B” H.

S. hex through bolts

with 54" bearing plate

Thrie Beam Terminal

2 NESTED THRIE BEAM 12'-8"

THRIE BEAM 6'-3"

ASYMMETRICAL W-THRIE
BEAM TRANSITION

¥ Beam as Per
Standard Detail
Sheet GRI

20" 4 g

—t
' Siope = 104
: Or Flatter
1
1
]
1
i

ON C-C

W-BEAM 12°-6"

NOTES

This guardrail transition is appropriate for connection to a
vertical concrete shape and should not be connected directly
fo a concrete safety shape. Concrete safety shape bridge
rails or barriers shall be fransitioned to g vertical shape at
the guardrail connection in @ manner detailed elsewhere in

the Project Plans.

The two sections of 12'6" thrie beam require additional holes
in order to mount the beam to the post nearest to the
concrete wall.

See sheet 2 of 2 for details nof shown on this sheet.

Guardrail systems must have met either the NCHRP 350 or
the most current AASHTO Manual for Assessing Safety
Hardware (MASH) crash testing criteria and have an

FHWA eligiility letter to be used on WVDOH projects.

Only FHWA approved guardrail systems ufilizing wood

or approved block-outs shown on the Division's "Approved
Source/Product Lisfing" shall be used. Steel "W"

Shapes shall not be used for block-cuts. Only one

fype of block shall be used for blockout throughout any
project, unless otherwise specified.

Standard
Guardrail

A

l
I, N R T

5]

6’3"
0.135 THICKNESS

A A

=0

Connector

PAY LIMITS ITEM 607006-001
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/ Bolt And Nut (Typ.)
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CONNECTION
E LEVATION REPLACES SHEET 1O0OF 2
SHEET GR 1
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