Design Update
Training 2013

John Mauthner, P.E. Design Standards Manager

Patrick Overton, P.E. Design Standards Engineer




Agenda

Design Bulletins

Index 430

Permanent Crash Cushions
PPM, Volume 1 — Chapter 4
PPM, Volume 1 — Chapter 10
Key Sheet Revisions




Design Bulletins

2013

» http://www.dot.state.fl.us/rddesign/

- 12-05 » Crash Cushion Selection, Pay Items and Index 430

Removal.
- 12-13 » Crash Cushion Selection without Extrapolation.

- 13-01 » Index 430 and Exhibit SQ-4.
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Design Bulletins

12-05

REQUIREMENTS:

This Design Bulletin suspends the requirements in the Plans Preparation Manual (FPM) Volume

1, Sections 4.5.2 and 10.11.5, and rescinds Design Standard 430. Crash Cushions shall be
selected as follows: i

1. Crash Cushion performance for both permanent and temporary installations shall be
specified as TL-3 for speeds of 60mph or greater. Specifying Crash Cushions based on
a specific posted speed or design speed is appropriate for speeds from 30 mph to 60
mph in & mph increments. Extrapolating fors s above 60 mph will not be allowed.

2. Only for unusual situations shall a specific Crash Cushion Vendor/Model be specified by
plan note. These situations should only be for the geometric uniqueness of the site and
the reasons for selecting a specific Crash Cushion brand shall be documented in the
project design file.
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Design Bulletins

12-5 cont’ — Pay Item Example

544-75- AA Crash Cushion 45 mph or less (TL-2):
AA=40 (Optional) 544-75-50 Crash Cushion TL-2, Optional
Repairs at cost + 20% 50 mph to 60 mph (TL-3):

Supplemental Specification S55440000 for | 544-75-51 Crash Cushion TL-3, Optional
all projects not meeting the requirements of

the Special Provision below.
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Design Bulletins

Recently, the Department has required manufacturers to modify their vendor drawings for both
temporary and permanent crash cushions to specify whether the crash cushions are TL-2 or TL-
3. TL-2 crash cushions are required on low speed facilities (45 mph or less). TL-3 crash
cushions are required on high speed facilities (60 mph or greater). Configurations developed by
manufacturers that had FHWA Acceptance Letters for speeds less than 45 mph and for speeds

50 mph to 60 mph were allowed in 5 mph increments. Extrapolating for speeds above 60 mph
is no longer allowed. This will be reflected on the revised manufacturers’ vendor drawings.
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Design Bulletins

13-01

» Response to FHWA FAQ

» Released New Index 430

& e e



Index 430

Reason for adding the Index

FHWA - FAQ

2. OUR HIGHWAYS ARE SIGNED FOR 75 MPH. SHOULDN'T WE USE CRASH CUSHIONS THAT HAVE BEEN CRASH TESTED AT SPEEDS
HIGHER THAN 100 KM/HR (62.5 MPH)?

A. No. The FHWA Office of Safety considers that a 100 km/hr test is representative of worst case run-off-road crashes.

Early on in the panel discussions related to the NCHRP project for the updating of NCHRP Report 350, there was much discussion involving the
need to increase test speeds over the 100 km/h (62.2 mph) maximum speed now used. Based on data available to the research team, it was
concluded that regardless of posted speeds, most impacts with fixed objects occurred at somewhat reduced speeds, probably because most
drivers are braking hard as they are about to run off the road or into some fixed object. Historically (from FARS data), crash cushions have been
directly responsible for very few fatalities and even fewer of these can be attributed directly to inadequate cushion capacity. Granted, a longer
cushion will perform better in some head-on full-speed crashes, but the cost-efiectiveness of a 70 mph cushion over a 62 mph design is far from
clear. FHWA's position is that highway features tested to Report 350 TL-3 (i.e., 100 km/h) are sufficient, but if any DOT wishes to use longer
designs, they may. The best question to ask is whether or not there has been a performance problem with existing installations.
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Index 430

History

Removal of Index 430 from the 2012/2013
Design Standards eBooklet was due to
designers/contractors not using it as
Intended

The information in the tables were outdated
and limited the contractor to the crash
cushions listed in the tables.




Index 430

Reason for adding the Index

To have a tool for designers and
contractors, that provides the minimum
design length for a given design speed.

Provide a plan view and elevation view

(typ.) for both guardrail and barrier wall
applications with dimension labels.



Index 430
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Index 430

General Notes

GENERAL NOTES

1. Index 430 is applicable for permanent crash cushion installations that shield the ends of Concrete
Barrier Wall or Guardrail, only.

2. Design Length is based on a given design speed and the shortest Crash Cushion available on the
Qualified Products List (QPL).

3 For High Speed Facilities with a Dosign Speed greater than 60 mph, use a TL-3 Crash Cushion.

4, Assemble and install Crash Cushions according te the limilations noted on the Qualified Products
List (QPL) webpage, the manufacturer's specifications, and the applicable crash cushion drawings
posted on the QFL.

5, When subjected to reverse direction hits, construct Transition Panels from Concrete Barrier Walls
to Crash Cushions; for additional details refer to the applicable crash cushion drawings on the QPL.

e, Galvanize metallic compenents to meet the requirements for Steel Guardrall, Section 967 of the
Standard Specifications for Road and Bridge Construction.

7. For Guardrail Applications, construct the Manufacturer's Transition between the Permanent Crash
Cushion and the Standard Guardrail Transition; refer to all Standard Guardrail Transition details of
this index.

8. For additional information on the End Measurement for Guardrail Payment, refer to the Standard
Specificalions for Road and Bridge Conslruction, Seclion 536,

9. A vellow Type I Object Marker shall be centered 3 in front of the crash cushion nose. Mounting
hardware shall be in conformance with Section 993 of the Standard Specifications for Road and
Bridge Conslruction.

As an option, the contractor may install reflective sheeting on the nose of the crash cushion. The
sheeting lo be used must be solid yellow, Type 111 or beller and must be a product listed on the
Department's Qualified Products List (QPL) The sheeting to be applied to the nose of the crash
cushion shall be a minimum of 360 square inches with a minimum height of 15 inches.
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Index 430
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Index 430
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Permanent Crash Cushions
QPL

Drawings have been updated to match new
Index 430.

Crash Cushion Data Table

Thrie-beam Transition

Exhibit SQ-4




Permanent Crash Cushions

Crash Cushion Data Table

Permanent Crash Cushion Data Table
Number of Model Unit Foundation Design Design Test Level
Unit Length Product Specific Dat
Bays Number Width e Length Length Speed Designation Bkt Jpead ki
5 ABC - ## 24" 22'-0" 26'-0" 21'-0" 45 mph TL-2
8 XYZ - Hit 24" 28'-0" 32'-0" 27'-0" 60 mph TL-3
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PPM Revisions

Chapter 4 — Volume 1 Revision Summary

Sand barrels are longer an option for
Permanent Crash Cushion Applications.

Section revised to reflect the new
regquirements for using Index 430.

Beginning with July 2012 lettings, the
designer shall use pay item 544-75-140
(Crash Cushion Optional).



PPM Revisions
Chapter 4 — Volume 1

The Designer shall no longer specify a
particular brand of crash cushion.

Changes supersede Roadway Design
Bulletin 12-13.



PPM Revisions

Volume 1, Chapter 4, Section 4.5.2 Selection

‘ various types of energy absorbing devices approved
eligible for use on Department projects can be found onthe Qualified Products List (QPL).
Detailed information about these systems is provided in the Design Standards, approved
QPL drawings, and in each manufacturer's publications. Each system has #s-owa-unigue
physical and functional characteristics.

For permanent crash cushion applications. Fthe designer shall indicate in the plans either

tﬁe location (station and side). barrier system
{concrete barrier wall or guardrail), design length. design speed. crash test level. hazard
width and all length restriction requirements for each given location (in accordance with

Eor site specific conditions. tFhe desigr-engineer_of record shall consider the following
factors when selectngasystem-fora-evaluating each particular_sitedeeation:

1 Site characteristics.
Structural and safety characteristics of candidate systems.
Initial and replacement/repair costs.

Expected-Anticipated frequency of collisions.
Maintenance characteristics.

n &= o R

selectionconsideration. Space constraints and lenagth restrictions shall be identified by the
design engineer and shown in the plans. Sapd-barrelsSome crash cushion systems are
relatively low ininitial cost, but usually must be completely replaced when struck, so are more

‘Site characteristics and economics dictate —dominate  the—crash  cushion

Roadside Safety 4.20
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PPM Revisions

Volume 1, Chapter 4, Section 4.5.2 Selection

For permanent crash cushion applications. Fthe designer shall indicate in the plans either

eFmere-crash-edshionsysterHssuitableata-the location (station and side). barrier system
(concrete barrier wall or guardrail). design length. design speed. crash test level, hazard
width and all length restriction requirements for each given location (in accordance with
Design Standards, Index 430_see PPM_\Volume 2 _Chapter 7 _Exhibit 5Q-4).

________________________________________________ -
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PPM Revisions
Chapter 7, Volume 2 — Exhibit SQ-4
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PPM Revisions

Volume 1, Chapter 4, Section 4.5.2 Selection

For future lettings. aA pay item has been established for Optional PermanentCrash Cushions,
Pay ltem MNo. {2 544-75-140 This pay item is
applicable SE-for crashcushionsbeingusedto shieldthe ends DTSL&HQ&FQCDHCFE’LE barmier
wall, standard W-beam guardrail, or thrie- I:Jeam guarﬂlrall Use of this pay item for these

|DCE.’[IDF|SISH-E—’[—FH-E-FI-§-&T:B—H‘ @Lnre

E&Qﬁ&%ﬁmﬂﬂw Forcrash cushlnns usedto ShIEIEI hazardsnu"rerman

standard-concrete barrierwall, standard W-beam guardrail, or thrie-beam guardrail, designers
must continue to identify th-E-SpEEJﬁE constraints to indude: dESIg_r'I Ierrgm, hazard W|dth, and

system length restriction

e

The SetieralCorash Sushiorcushion pay item is to be used in conjunction with Design
Standards, Index 430. Index 430 includes design information for both concrete barrier
wall and guardrail applications. In either case. establish the end of the barrier based on
the design length Df the shnrtest crash cushion era{-len—fnr A gwen demgﬂ sneedemsh

*ch+srpay—|%em Q—E—SJ-Q-H-E-FS-FDF suace constraints and Iength restrlctmns demgners should
notethat certain crash cushions eptiersmay have lengths that exceedthe available space

QE—FPEPE#E%HHE—EHE—E—FE—EE%FEHQ%H—E#HEE—Q—&HQ—E%HEFBDF may have lengths that eaeeeeei—th&
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PPM Revisions
Volume 1, Chapter 4, Section 4.5.2

The SpterabGorash Gashiep-cushion pay item is to be used in conjunction with Design
Standards, Index 430. Index 430 includes design information for both concrete barrier
wall and guardrail applications. In either case. esiablish the end of the barrier based on
the EIESIEH‘I Ienuth of the shnrtest crash cushion E—E—’[—I-E-FI—TDF a given desu:m sneedemsh

th+5—aa4_,r—|%em EJ-EE-{-Q-F!-E-FB-FDF space r:nnstramts and Iennth restrlctmns desn:mers shnuk:l

note that certain crash cushions eptersmay have lengthsthat exceed the available space

so-Rotprovidethe properHengthobhreadanra-othrersor may have lengths that exceedthe
MJ—E[—E—FE—E-E—E—EE—&I—H—Q—NE—FMD not Drnwde the Drnner Ienuth of need for each location.
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PPM Revisions
Volume 1, Chapter 4, Section 4.5.3

Standard details of systems # for typical installations shielding guararat
ends—and-concrete barrier wall ends and guardrail ends can be found #-0n the Design
Standardsand-approved QPL drawings. In addition. some of these systems have
standard details for shielding wide hazards. Fornon standard applications, crash cushion
suppliers normally provide design assistance fortheir systems. Special designs should be
based on providing performance meeting #SHRE-350-crash test criteria for the established
design speed of the facility. ; ; : :

Roadside Safety

| Topic#6 January 1, 20132008

Plans Pr

All terrain within the likely approach of a vehicle should be relatively flat. An impacting
vehicle should strike the unitat normal height, with the vehicle's suspension system neither

collapsed nor extended. Curbs exceeding-4nchesinheightshall not be gsedbuilt in the
approach area of a crash cushion.

| Care-must betakenthat tThe design of a crash cushion system dees-shall not create a
hazard to opposing traffic.

The nose of all crash cushions shall be delineated with reflective material or standard
object markers, as indicated in the Design Sfandards.

For additional guidance on the design and selection of temporary crash cushions for
temporarcuse in work zones, see Chapter 10.
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PPM Revisions
Volume 1, Chapter 4, Section 4.5.3

Standard details of systems i for typical installations shielding guardrail
ends—and-concrete barrier wall ends and guardrail ends can be found ig-on the Desigs

Standards—and-approved QPL drawings. In addition, some of these systems have
standard details for shielding wide hazards. Fornon standard applications, crash cushion
suppliers normally provide design assistance fortheir systems. Special designs should be
based on providing performance meeting HEHRE-388-crash test criteria for the established

demgn speed of the famlﬂy—E&#&a&e&kﬂe&g&eﬁ—m&%&%&m&%#M

Roadside Safety A4
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PPM Revisions

Volume 1 Chapter 4, Section 4.7

The Qualified Products List (QPL) includes proprietary devices and products that have
been evaluated against implemented FDOT Specifications and Standards, and found to
meet those Specifications and/or Standards. The majority of proprietary roadside safety
devices reeded-eligible for use on the State Highway System are identified on the QPL.
However, just as FDOT Specifications and Standards do not address every potential
highway need, the QPL does not cover every type of roadside safety device that may be
available on the market. Unigue situations will sometimes require unigue devices.
Examples ofavailable devicesthat are not covered by FDOT Specifications and Standards
include barrier wall gates, aesthetic guard-rails, temporary steel barriers, crashworthy stop
gates, cable barrier_and others. When the need arises for a unique crashworthy device
not ceveredincluded onthe QPL, the designer must carefully investigate the applicabiity of
the device forthe situation, as well as the crash performance characteristics ofthe device.
Forsome ofthese devices, the State Roadway Design Office may have information and be
of assistance in establishing the appropriateness of the device for a given situation.

The designer must document the following:
1- FHWA, Acceptance-Federal-Aid Reimbursement Eligibility Letter

2. Crash Test Reports, including review of all test results. All performance
characteristics must be reviewed, including post impact vehicle behavior and post
impact test article deflection, debris scatter, etc.

Compatibility with adjacent and/or connecting standard roadside safety devices.

Maintenance requirements and characteristics, including coordination with the
District Maintenance Office.

5. For devices such as barrier gates, operational plans and training as appropriate.

The designer will also be responsible for providing special plan details, technical
specifications, and method of pay as appropriate.
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PPM Revisions

10.11.5 Temporary Redirective Crash Cushions

Crash _cushions are used to protect motorists from the exposed ends of barriers. fixed
objects and other hazards within the clear zone. Approved temporary crash cushions

Section 102. The designer will determine the need for temporary crash cushions and. i
needed. shall complete the following table and include it in the plans:

Work Zone TestLevel | Width of | Restricted |

F{—%E----Siatiaﬂ----% ------- Side- . -- - Requlatory- -- |- - {TL-20r - -| - Hazard - |- -kengths- | =

(feet) (Lt orRt) Speed mphi* TL-3) (inches) (feet)

* See Design Standard 420 and related DS,

The designer shall not specify a particular brand of grash cushion. The table above will
provide the necessary information for a contractor to choose a suitable crash cushion

Two types of temporary crash cushions are used: redirective crash cushions and gating
crash cushions.  Redirective crash cushions will shield hazards by redirecting errant
vehicles impacting the side of the crash cushion and decelerate errant vehicles from a
direct. in-line impact at the terminus of the crash cushion by absorbing the energy.

Gating crash cushions are non-redirective and are designed only to decelerate errant
vehicles from a direct. in-line impact at the terminus of the crash cushion by absorbing
the energy. Gating crash cushions are appropriate on low speed facilities and in work
Zones with higher speeds where only low impact angle hits are expected. An adeguate
clear runout area shall be provided beyond the gating crash cushion. between the
departure line and the clear zone. Sand barrel gating systems are no longer allowed.

272012013

DesioN UppaTE TRAINING



PPM Revisions

Two types of temporary crash cushions are used; redirective crash cushions and gating
crash cushions. Redirective crash cushions will shield hazards by redirecting errant
vehicles impacting the side of the crash cushion and decelerate errant vehicles from a
direct, in-line impact at the terminus of the crash cushion by absorbing the energy.

Gating crash cushions are non-redirective and are designed only to decelerate errant
vehicles from a direct, in-line impact at the terminus of the crash cushion by absorbing
the energy. Gating crash cushions are appropriate on low speed facilities and in work
zones with higher speeds where only low impact angle hits are expected. An adequate
clear runout area shall be provided beyond the gating crash cushion, between the
departure line and the clear zone. Sand barrel gating systems are no longer allowed.
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Key Sheet Revisions
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Key Sheet
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Key Sheet Revisions
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Key Sheet

GOVERNING STANDARDS AND SPECIFICATIONS:

Florida Department of Transportation, 2013 Design Standards and
revised Index Drawings as appended herein, and 2013 Standard
Specifications for Road and Bridge Construction, as amended by
Contract Documents.

For Designh Standards click on the "Designh Standards"” link at the
following web site:
http://www.dot.state.fl.us/rddesign/

For the Standard Specifications for Road and Bridge
Construction click on the "Specifications" link at the following
web site:

http://www.dot.state.fl.us/specificationsoffice/
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Contacts

John Mauthner, P.E.
John.mauthner@dot.state.fl.us

Patrick Overton, P.E.
Patrick.overton@dot.state.fl.us

Ezzel Benghuzzi, P.E.
Ezzel.benghuzzi@dot.state.fl.us
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