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MASH Implementation

Q@
e 27009 MASH o, Memorandum

e Anticipated manufacturers would develop MASH-compliant

.
d eVI CeS Subject: INFORMATION: AASHTO/FHWA Drate:
Joint Implementation Agreement for
Manual for Assessing Safety Hardware

* No sunset requirements of NCHRP 350 devices )

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

o Safety benefits not realized AT T
Michael . Griffith A '

PY 2 O 1 6 IVI AS I I Director, Office of Safety Technologies

Fo:  Division Administrators

Directors of Field Services

e FHWA/AASHTO Joint Implementation Agreement

Purpose

e Sunset dates of NCHRP-350 roadside hardware

Association of State Highway and Transportation Officials (AASHTOYFHWA Joint

_ H _ H _ 1 Implementation Agreement for the AASHTO Manual for Assessing Salety Hardware

b 1 2/3 1/20 1 7 : W be a m ba rrl e rS a n d ca St I n p | a Ce CO n C rete ba rrl e rs (MASH). Recently. the agreement was successfully balloted by AASHTO s Standing
Committee on Highways and approved by FHWA.

e 6/30/2018: W-beam terminals ntormation
° 12/31/2018: Cable barriers’ Cable barrier terminals and Crash On November 12", 2015, FHWA issued a memorandum

(htp:/fsafety. fhwa.dot.gov/roadway dept/policy puide/road hardware/policy memo/me

C u S h io n S mo 111215/} indicating that all modifications to NCHRP 350-tested devices will require
lesting under MASH in order to receive a Federal-nid eligibility letter from FIHTWA. In
addition, a Federal Register Motice

[ ] ° i i it 1 1 (hitps:/www.federalregister.gov/articles/2015/11/13/2015-28753 /manual-for-assessing-
1 2/3 1/20 19 * B rl d ge ra I |SI t ra n S It I O n SI a I I Ot h e r Io nglt u d I n a | salety-hardware-mash-transition) was also issued regarding this action. This action
H H H provided a significant step forward to the implementation of MASH.
barriers, all other terminals, sign supports and all other Nl
Through the AASHTO/FHW A partnership. the agreement was executed to define actions
b re a ka Way h a rd Wa re needed for full implementation of MASH over the course of several years. Per the
agreement, the implementation of the forthcoming edition (anticipated Spring 2016) of the
Specific requirements for work zone devices dependent on
e The AASHTO Technical Commitiee on Roadside Safety will continue to be

AASHTO Manual for Assessing Safety Hardware (MASH) will be as follows:
n 0 rm a I Se rVI Ce I Ife responsible for developing and maintaining the evaluation criteria as adopted by

Y

DelDOT



MASH Compliance

e MASH Compliance is determined by the User
Agency.

e Excerpts from an April 9, 2018 FHWA memo to
Division Administrators, Federal Lands Division
Engineers and Directors of Field Services:

Y
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The FHWA’s longstanding policy is that all roadside
safety hardware installed on the NHS be crashworthy.

Roadside safety hardware is eligible for Federal funding
if it has been determined to be crashworthy by the user
agency (i.e. State DOT).

It is each State’s responsibility to determine
crashworthiness and to approve new or modified
roadside safety hardware meeting the State’s specific
needs.

The determination of crashworthiness of roadside safety
hardware, acceptance for use on highway projects, and
installation and maintenance are responsibilities
handled at the State and local level.

Q
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Memorandum

Federal Highway
Administration

Subject:

From:

ACTION: Evaluating a State DOT’s
Process to Determine Roadside Safety
Hardware Crashworthiness on the
National Highway System (NHS)

Michael 8. Griffith 1\'{"‘;‘-&[ ,”3 :}&é{ﬁ In Reply Refer To:

Director, Office of Safety Technologies HSA

Date: April 9, 2018

v Division Administrators

Federal Lands Division Engineers
Directors of Field Services

PURPOSE

The purpose of this memorandum is to provide guidance to the FHW A Division Offices
to assist in their evaluation that a State DOT has an acceptable process for determining
the crashworthiness of roadside safety hardware used on the National Highway System
(NHS).

BACKGROUND

The FHWA’s longstanding policy is that all roadside safety hardware installed on the
WHS be crashworthy. To support this policy, the joint implementation agreement for
the American Association of State Highway Transportation Officials (AASHTO)
Manual for Assessing Safety Hardware (MASH) was adopted by AASHTO and
FHWA. This agreement established dates for implementing AASHTO MASH as the
criteria for determining crashworthiness of roadside safety hardware.

The FHWA continues to provide a voluntary service of reviewing crash test results and
issues eligibility letters for new roadside safety hardware only. The FHWA no longer
provides Federal-aid eligibility letters for modifications made to an AASHTO MASH-
crash tested device, An eligibility letter is not a requirement for roadside safety
hardware to be determined eligible for Federal funding. Roadside safety hardware is
eligible for Federal funding if it has been determined to be crashworthy by the user
agency (i.e., State DOT).

An FHWA eligibility letter should not be the sole basis for a State’s determination of
crashworthiness. It is each State’s responsibility to determine crashworthiness and to
approve new or modified roadside safety hardware meeting the State’s specific needs.
Each State should consider its own operational issues such as installation and
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DelDOT’s MASH Implementation Status

Status of DelDOT meeting the FHWA/AASHTO Sunset Dates
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W-Beam Barrier

_ Approved Products List
W-Beam Terminals https://deldot.gov/Business/prodlists/pdfs/APL EndTerminals.pdf?cache=1603198531574

Cast-in-Place Concrete Barrier
2020 Standard Specifications require MASH compliant devices

_ Approved Products List
Crash Cushions ( Permanent Im Pa ct Attenuato rs) https://deldot.gov/Business/prodlists/pdfs/APL ImpactAttenuator
s.pdf?cache=1603198475022

Cable Barrier and Cable Barrier Terminals

Bridge Railing

Transitions

All other longitudinal barriers 2020 Standard Specifications require MASH
All other terminals compliant devices

Sign supports NCHRP 350 Devices in use until suitable

Other Breakaway Hardware MASH compliant devices are available

Work Zone Devices See Approved Products List for Delaware specific sunset dates
https://deldot.gov/Business/prodlists/pdfs/APL TTCDevices.pdf?cache=1603198772332



https://deldot.gov/Business/prodlists/pdfs/APL_ImpactAttenuators.pdf?cache=1603198475022
https://deldot.gov/Business/prodlists/pdfs/APL_EndTerminals.pdf?cache=1603198531574
https://deldot.gov/Business/prodlists/pdfs/APL_TTCDevices.pdf?cache=1603198772332

DelDOT MASH Committee

e MASH Committee

e Policy Implement
e Purpose of committee

Y
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Primary technical group regarding roadside safety hardware

Development of standard details regarding roadside safety hardware
Recommendations of roadside safety hardware for the Approved Products Lists
Review of crash testing paperwork

Establishment of Delaware specific sunset dates

Review/recommendation for approval of self-certification documents

Review/recommendations for approval of devices that are exempt from MASH
certification



DelDOT MASH Committee

e MASH Committee

e Roadside safety hardware approval

e |If hardware has approved crash testing from a
recognized national crash testing facility, device
may be approved without self certification.

 Hardware requiring self certification

e Document why crash tested hardware cannot be
used

e Justification with appropriate engineering
calculations regarding why the proposed hardware
is acceptable

e Prepared by the DelDOT group that is the
appropriate subject matter expert

e Reviewed and voted on by the MASH Committee

e If approved, signed by the DelDOT SME,
Committee Chair and forwarded to Chief Engineer

//=,- for review and approval.
DelDOT

Whitman, Requardt & Associates, LLP

w Engineers - Architects - Enviranmental Plannars Est. 1815
MEMORANDUM

Date: July 21, 2020

To: James Osbourne, DelDOT ‘Work Order Number: 032197.001
From: David Nizamoff. P.E. Contract Number: MNA

Adam Weiser, P.E., PTOE, RSP
Subject: DelDOT Concrete Bamier Standard Construction Project: DelDOT MASH Standard
Details Construction Details Update

CC: Jeff VanHom, DedDOT Safety
Mark Buckalew, DelDOT Construction
Barry Benton, GPI

Im 2008, the American Association of State Highwsay Transportation Officials (AASHTO) published the Manual for
Assessing Safely Hardware (MASH) which superseded NCHRP Report 350 Recommended Procedure for Safefy
Perfarmance Evaluafion of Highway Features as the guidelines for roadside safety hardware performance evaluation.
In 2018, AASHTO published the second edition of MASH as well as agreed to a joint implementation agreement with
the Federal Highway Administration (FHWA). The joint implementstion agreement oulfined the sunset dates for
MNCHRP 350 compliant roadside safety hardware and sunrise dates for MASH 2016 compliant roadside safety
hardware for projects on the Mational Highway System (WHS). The agreement stated that “all w-beam and cast-in-
place concrete barriers” would be MASH 2016 compliant for contracts let after December 31, 2017.

‘On May 28, 2017, the FHWA issued an open letter to the states which stated that “The FHWA's Federal-aid eligibility
letters are provided as a service to the States and are mot & requirement for roadside safety hardware to be eligible for
federal-aid reimbursement.” This letter also went on to state. *Since its official launch. questions about the AASHTO
MASH criteria have been identified by a range of stakehalders. Until such time these guestions are answered, and the
transportation community has more experience with AASHTO MASH requirements, FHWA will require manufacturers
and States to rum all AASHTO MASH recommended crash tests in arder to qualify for 8 FHWA Federal-aid eligibility
letter.” In addition, a letter from the FHWA to its Division Administrators issued on April 8, 2019 stated that "An eligibility
letter is ot a requirement for roadside safety hardware to be determined eligible for Federal funding. Roadside safety
hardware is eligible for Federal funding if it has been determined to be crashwaorthy by the user agency (i.e.. State
DOT)." Both letters are attached to this memorandum.

DelDCT's Engineering Support section has been working to update all guardrail and barmier standard construction
details to be MASH compliant. DelDOT historically has maintained standard construction details for cast-in-place and
slip formed 32-inch tall F-shape concrete median barriers. The Department desires to add 36-inch and 42-inch F-
shape median and roadside barriers and & 42-inch single slope barrier to its standard construction detsils. The purpose
«of this memorandum is to document the development of the new concrete barrier standard construction details and to
provide a recommendation as to their crashworthiness in accordance with MASH standards.

Summary of testing on height determination by Test Levels: The Texas Transportation Institute (TT1) conducted
research regarding bridge railing and barrier heights based on MASH crash testing procedures. Report TT1 8-1002.05"
found that the minimum height for a Test Level 4 bridge railing or barrier is 36-inches. The research conducted a full-
scale crash test on a 38-inch tall single slope bridge railing. The test. conducted using a single-unit truck, was passed
successfully. The report indicates that while a single sloped barrier was used in the testing, the results are considered
applicable to other safety shapes, e.g. the Mew Jersey shape and F-shape profiles. Based on this information, it was
determined for the purposes of DelD)0T's Standard Construction Details, the minimum height for a TL-4 barrier would
be 36-inches for median and roadside applications. In addition, a 42-inch tall TL-4 barrier detail was developed for

atic. ti tamu. edwiti tamu.edul/documents/8-1002-5.pdf

' TTI Report 8-1002.05 https

1013 Cenire Road, Suile 302 Wilmington, Delaware 19805

www. wrallp.com - Phone: 302.571,9001 - Fax: 302.571.9011

M3 26-0G2 ComespiMemosidems_DelDOT Barrier Detall Summary_07-21-20200docx




Guardrail Details

e Update Summary

e Overall MASH compliance review
e Updated existing details as needed
e Eliminated non-compliant details

e Maintained some NCHRP 350 compliant details
as needed

* Remove metric dimensions
e New details

e Type 1-31 Guardrail with Omitted Post
e With and without curb

Type 1-31 Guardrail on Steep Slope

Type 3-31 Guardrail-to-Barrier Connection
* Includes Concrete Buttresses

End Anchorage, Type 31

e Buried-in-Backslope, Type 31
A

DelDOT



Guardrail Details

2020 Standard Construction Details: Guardrail

e B-1: Guardrail Applications
e Type 1-31, 2-31, 3-31; Plan, Elevation and Section Views
e Type 1-31 Guardrail with Omitted Post

e Type 1-31 Guardrail on Steep Slope o
e B-2: Grading for Guardrail End Treatments |

(T es 1 2 and 3) | THE STATE OF DELAWARE
yp ’ DEPARTMENT OF TRANSPORTATION

* B-3: Guardrail over Culverts (Types 1-31, 2-31 and 3-31)
e B-4: End Anchorage, Type 1-31 /\\

- © —
* B-7: W-Beam, Type 1-27 to Type 1-31 Transition Section /—
e B-8: Guardrail to Barrier Connection — Approach and

Exit Type 31 STANDARD CONSTRUCTION DETAILS
e B-10: Guardrail to Barrier Connection — Type 3-31
[ ] B_13: Hardwa re : © THIS DOCUMENT USES U.5. CUSTOMARY UNITS

nnnnnnn

e B-15: Guardrail Applications (Types 1-27, 2-27 and 3-27) -
B-17: Guardrail End Treatment, Type 4-27

B-18: Curved Guardrail Section, Type 1-27

e B-20: Buried in Back Slope End Terminal, Type 1-31

»
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Guardrail Applications

e Detail B-1: Guardrail

Applications

e Type 1-31:4°-0”
deflection

e Type 2-31: 2’-6"
deflection

* No break-away

hardware in the

deflection zone

* |nteraction between
guardrail deflection
and breakaway
hardware has not
been tested

A
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TYFE 1-31 GUARDRAIL FLACEMENT

SCALE : NTS

POSTSPACING 637

|

J A A A A A I A A A A L

A A A A L A A A L A A A A A AT A A A A A L A
1_ EDGE OF SHOULDER ——
REQUIRED CLEARANCE 4'-D° __ | SHOULDER
SEENOTERLE2
MIN FROM BACK OF POST EDGE OF TRAVEL LANE—_

THFICAL GUARDRAIL TREATMENT WHEN THE REQUIRED
40" CLEARANCE TO THE OBSTRUCTION 15 AVANLABLE

MASH COMPLIANT SYSTEM - FHWA ELIGIBILITY LETTER B-212

TYPE 2-31 GUARDRAIL PLACEMENT

MASH Compliant System

TYPE1-31 GUARDRAN PLACEMENT TYPE 1-31 GUARDRAIL PLACEMENT
T SPACING 3'-15° Of AP
150" MIN FOs| I 250" MIN
g [ som {{ ommucnon
A A A A A A A A L L A A A L & AT 4 A A A L & Illllllilll I L A A A L A A A L L
L EDGE OF SHOULDER—
REQUIRED CLEARANCE SHOULDER
. — SEENOTES 142
T-5" MIN FROM BACK OF POST
EDGE OF TRAVEL LANE
S N
" e CHRPD 280 Cr niicnt Svste
L a P S TYPICAL GUARDRAR TREATMENT WHEN 6" TO4'0" NCFIRP 2350 JJfH}J;“‘}'_A‘f}_ 2yl
Gmfl OF CLEARANCE TO DBSTRLACTION IS ANVAILABLE
NCHRP-350 COMPLIANT SYSTEM UTILIZE CURRENT DETAIL UNTIL FURTHER NOTICE.
EDGE OF TRAVEL LaNE—"
407 MIN
FLARE RATES [ seenams 18z —— FOGEOF TRAVTL LAKE
DESIGH SPEED FLARE RATE
p——— o  S—— ——C— o — o s s s s s s s s — —— ﬂpﬁ?&ﬂ#‘g:""‘
: APPROPRIATE END
60 MPH 141 TREATMENT (TYP.|
207 N EDGE OF TRAVEL LaNE— F
55 MPH 1 SEENOTES 182 ¥R}
S0MPH 111
TYPE 3-31 GUARDRAIL
45 MPH 101 NOIES:
TYPICAL MENAN GUARDRAIL TREATMENT 1), MAXIMIZE THE DISTANCE FR0M THE EDGE OF THE TRAVEL LANE OR SHOULDER TO THE FACE
OMPH a1 MASH COMPUANT SYSTEM - DESIGN BASED ON TT|REPORT -1002:128 e A R
). GRADE THIS AREA 10:1 OR FLATTER.
e MASH Compliant System
— & o 7
L4 amvimm TYPES 1-31, 2:31, AND 3-31 GUARDRAIL APPLICATIONS REVIEWED W Fery _oanzce
— T A
DelDOT=| - RECOMMENDED STANDARD NO. B-1 (2020) ‘ SHT. 1 OF 5 APPROVED e SV o

B19/2000

10
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Guardrail Applications

e Detail B-1: Guardrail Applications
 Type 1-31
e Also known as Midwest Guardrail System (MGS)

e Standard guardrail application, basis for all other
guardrail details

e Guardrail height =31”
e Post spacing =6’-3” or 75”
e 12” Offset Blocks
e Minimum clearance to obstruction = 4’-0”
e Guardrail splices midspan
e MASH Compliant system
* Type 2-31
e Half post spacing, 3’-1 4" or 37.5”
* Minimum clearance to obstruction = 3’-0”
* Not compliant with MASH; testing still underway
e Type 3-31
e Median guardrail (double sided)
/\\ o 8” Offset Blocks
/=’ e Standard post spacing
DelDOT o MASH compliant system




Guardrail Applications

e Detail B-1: Guardrail
Applications

Y
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SCALE - NTS
Ht
e
OFFSET BASED O PLANS | 50 mm
E
= l .
= . Y
£ z
z (O— 8
4
E =
5
bt SEENOTES 2
= AND 3
1011 O FLATTER £ GABE
& BAEC 6 X6 CONCRETE CURG T0 BE LSED
SRR MATERAL ONLY WHEN INCICATED 08 PLANS.
CURB SHALL BE USED ONLY WHEN ROW CLIRB JOINTS TO BE LOCATED EVERY 5.
INDICATED ON THE PLIHS[SEFNI]TEH IMARNTE NAMCE STRIP (A5
"‘__ INDICATED O THE FLANS| MEDUAN APPLICATION
(3 )seenore
SHOULDER APPLICATION
CLEAR AREA OFFSET DISTANCE (5]
TYPE POST SPACING BEHIND POST G .
1 B3 407 MIN
— — POSTED SPEED o (SEE NOTE 4)
H 1% 2" MIN E i 407 MIN,
g 5 <45 MPH 12 WAL " MAX
HOTES: i & (SEE HOTE &)
1], SEE STANDARD SPECIFICATION FOR QIFFSET BLOCK MATERIALS,
1|, 0% ROADWAYS WITH 4 POSTED SPEED LESS THAN OR EQUAL TO 50 MPH, WHERE THE FACE OF THE
GUARDRALIS TO BE PLACED FLUSH WITH THE FACE OF THE CURS, THE HEIGHT OF THE CURS SHALL 8
WO WORE THAN 6 INCHES. THE FACE OF THE GLARDRAIL SHALL B INSTALLED FLLISH WITH THE FACE
OF THE CURS OR N0 MORE THAN 6 INCHES BEHIND THE FACE OF THE CLIRE.
31, ON ROADWAYS WITH POSTED SPEEDTS GREATER THAN 50 MAPH, WHERE THE FACE OF THE GUARDRAIL
15 T BE PLACED FLUSHWITH THE FACE OF THE CURE, THE HEJGHT OF THE CURE SHALL B¢ NO MORE
THAN 4 INCHES. THE FACE OF THE GUARDRAIL SHALL BE INSTALLED FLUSH WITH THE FACE OF THE CURE B CUE TYPEAS
R NO MORE THAN & INCHES BEHIND THE FACE OF THE CURE, CURB TYPE A8
], H IS DEFINED AS THE MAXMURM CURS HEIGKT FOR THE CURR GUARDRAIL APPLICATION.
5). GUARDRAIL HEIGHT MEASURED FROM TOP OF CURS SHALL BE 31°-32°. GUARDRAIL HEKGHT MEASURED CONSTRCTION PLANS (S MAANTENANOE STAIP BANEMENT ONLY
FROM GROUNE SURFACE DIRECTLY ADIACENT TO FACE OF RAIL SHALL BE N MORE THAN 34 T e TEs G CONT AT PLANS
6], GUARDRAIL BEHIMD CLIRB 15 BASED ON MASH CRASH TEST REPORT TRP03-237-10,
BEHIND CLIE APPLICATION
] Al 1 -
ﬁ _GEI01/2020 TYPES 1-31, 2-31, AND 3-31 GUARDRAIL APPLICATIONS REVIEWED v w Jainnace0
— Lo
DelDOT=| - RECOMMENDED STANDARD NO. B-1 (2020) SHT. 3 OF 5 APPROVED ﬁmﬁ{.—i’ﬁ— o 2030
17
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Guardrail Applications

e Detail B-1: Guardrail

Applications /@ﬁLm

CFFSET RASED O PLANS

(+) A

Revised curb
placement allowances

EDGE QF SHOULDER OF TRAVEL LANE

SEE NOTES B
AND 3

e Posted speed £ 50 MPH: Curb height
S 6”

e Posted speed > 50 MPH: Curb height
CURB SHALL BE USED OMLY WHEN

< 4»
INCHCATED ON THE PLAKSE |SEE HIZITEH .. [TENAMCE STRIP (45

* Face of guardrail £ 6” behind face of ‘ INDICATED ON THE FLANS)|

curb (flush is preferred)

DelDOT

13

Revised offset to
hinge point
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Guardrail Applications
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Guardrail Applications

e Detail B-1: Guardrail

(1) () (2) (38)seenomes
Applications /N (L 8""0ffset Blocks,
: ? g only
.-1 h‘r 'mei
& ) :DEF.;'?-EI 4 ’. (%)
5 _
Type 1-2 Curb - ﬂ
(when required) i
Detail C-1, sheet 4 ~~{_ = - 8
oy paTTER 'r AR A

N o M & 6haC

o )
& GABC “l " ¥ §" CONCRETE CURB TO BE USED
ONLY WHEN INDICATED 0N PLANS.

BORROW MATERIAL CURS JOINTS TO BE LOCATED EVERY 5"

p o
BCC CURB
TYPE 1-2 GUARDRAIL MEDIAN CURB
/ INSTALL JOINTS AT 5",
—
—

DelDOT

MEDIAN APPLICATION



Guardrail Applications

. T .
D eta.l B ,1 : Guardrail This application ONLY for low speed conditions
Applications : o <45 MPH

Guardrail height to A\
ground at face of -
guardra,l = 34” MAX‘ \ B e
FFAET DISTANCE (I
h H
5 POSTED SPEED b (SEE NOTE 4]
% 45 MPH ?Ilu-;"hl"lﬁ.l: B" MAA
Guardrail height 5 (S2E NOTE §]
at top of curb =
31 7 — 321}
FOC CLIRB TYPE AS
INDICATED OM
CONSTRCTION PLANS

USE MAINTENANCE STEIP PAVEMENT ONHLY
WHEN INDICATED ON CONSTRUCTION PLANS

Y

DelDOT BEHIND CURS APPLICATION



Guardrail Applications

e Detail B-1, Sheet 4:
Type 1-31 Guardrail
with Omitted Post

Y

DelDOT

O

A

GRADIKG HIKGE POINT |SE2 _/- B3 TWD 63" TWO -3 TWD £-3° TWD
. L]

DETAL B-L, SHEET 3 OF 5
CF W-RERM RAIL DHE OF W-BEAM RAIL, DNE GF W-BEAM RAIL DRE OFW-SERM RAL, OKE
SET INSICE THE OTHER SETINSIDE THE OTHER SET INGIDE THE DTHER SET INSIDE THE OTHER

u ul £ ut ul il o u £

§-3° TVP. BLAN VIEW

PR FAWTE
R e

H H i
e @ @ LA E\_ = = I = = = =
POCCURE, FLUSH WITH
EACE OF GUARDRAIL, PER \La.nudrmmmﬂm
DETAIL B-1 SHEET 3 0F § ELEVATION VIEW
) EE L END TERMINAL SHOP DRAWING LIMIT )

A il A il ‘ A il I]!:l il A il i A _/‘4

DIRECTION OF TRAVEL FIRST POST ABLE T BE OMITTED [AFTER 1D
POAT DOWHSTREAM FROM PAY LMITS)

OMITTED POST WITH A TYPE 1-31 GUARDRAIL END TERMINAL

‘ arE" |_ ERDTERMINAL SHOP DRAWING LIRIT _|
3

A S S S Y S - S ;ﬂ
\‘— START OF TAMGENT TYFE 1-30 GUARDRAL EXD TERMINAL

FIRST BCST ASLE TO BE OMITTED |AFTER §TH
POST FROM STRET OF TRNGENT)

OMITTED POST WITH A TYPE 2-31 GUARDRA|L END TERMINAL

THPE 131 CLARDEAL END TERMBAL

il il

DIRECTION OF TRAVEL

ROIES:
1) DETAIL SHOWN WITH DURE. IF CUIRE 15 NOT USE0, GLAADRAIL WITHIN
CHATTED FOST UMIT OF PAYMENT SHALL KOT BE KESTED.

1. GUARDRAAIL POSTS WITHIN THE LINITS OF A GUARDRAR END
TERMINAL SHALL KT 8E CMITTED, THE FIRST POST EUGIBLE

FOR DAISSIDN 15 A5 SHOWN TO THE RIGHT. A
PpmesmsLessEDm, |
EFFEI.“HHEUP&TMH#MSTMﬁﬂTM‘;‘}':.ItN SECTION. (- FI FI ﬁ H H E FI FI ﬁ H ﬁ H

e ENDANCHORAGE CARECTION DF TRAVEL

\L FIRST FOST KELE TO BE OMITTED [ 75"
LIFSTREAM OF END ANCHORAGE|

OMITTED POST WITH AN END ANCHORAGE

qﬁlmmﬂﬂml?tﬁm!ﬁmﬂmlﬂlﬁﬁ
| CIE 7TH POST] AWAY FROM THE DUTER LOMNG 'WOOD BREAKARAT
POST OF A LONG-S#AN SYSTEM (GUARDRRL-OVER-CLLVERTS)

5. WUASH COMPUANT SYSTEM - DESIGN BASED DN MWRSF
REPORT TR#-03-326-16 AND TRP-33-335-15,

MASH Compliant System

'**H/fq:‘f. _—GE12020 TYPE 1-31, GUARDRAIL WITH OMITTED POST REVIEWED L L naotEa
[ e— - — L = T
DelDOT=| - RECOMMENDED STANDARD NO. B-1 (2020) SHT. 4 OF 5§ APPROVED B e S sz

afimm

17
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Guardrail Applications

e Detail B-1, Sheet 4: Type 1-31

Guardrail with Omitted Post  Nested guardrail within limit of payment
when curb is present

e @Guardrail is not nested when there is no
curb

—;ﬁ‘ﬁ% LRAIT OF FAYMENT FOR TVPE 131 GLUEDRAIL
WITH OMITTED PIST{SEE WOTE 1)
GRADING HIKGE POINT |SES _/-
DETEL -1, SHEET 3 OF 5)

E-3 TWD -3 TWO

E-3 TWD £-3° TIWD
[MESTED| SECTICING P (MESTED| SECTIORS 17°-6" TWD [MESTEDY) SECTICNS OF | [MESTED| SECTICING 5 |NESTEDY] SECTIONS
| CF W-BEAK RAIL JNE OF W-REAM RAIL, ONE W-BEAM Rall, CNE SET WSIDE THE STHER OF W-BEAM RAIL Db OF 'W-EERM REL, OKE

SET |G THE OTHER SETIRNGIDE THE OTHER SET INSICE THE OTHER SET INSIDE THE OTHER

A il

£-3° TP )
1 3NRTTYR. FAWTTYR G
1 [] 1

i G = T = — e = T -
@ @ NG \-:‘ECWEHUH‘IWH’H .

£ OF GUARDRAIL, Fi "N AABAOF OMITTEE POST
DETAIL B-1 SHEET 36 § ELEVATION VIEW

Y
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Guardrail Applications

 Detail B-1 , Sheet 4: Type 1-31 Location of omitted p?st m.lithifl-proximity of
Guardrail with Omitted Post an end terminal is critical

. B . END TERMIMAL SHOP DRAWING LIMIT .
' |
W] 0 0 0 | N 0 | a 0 g 0 | _}]
DIRECTION OF TRAVEL FIRST POST ABLE 70 BE OMITTED [AFTER JAD TYPE 131 GUARDRAIL END TERMINAL
POST DOWNSTEEAS: FROM PAY LIAITS)
QMITTED POST WITH A TYPE 1-31 GUARDRAIL EMD TERMINAL
, s , END TERMINAL SHOP DRAWING URIT .
i3 ‘ 3 x ¢z x x B A
DIRECTION OF TRAVEL \\_Flm,wmmm“mmlﬁmm e STAKTOF TANGENT  TYFE 2.31 GUARDRAL END TERMINAL
POST FROM START OF TANGENT)
OMITTED POST WITH A TYPE 2-31 GUARDRAIL END TERMINAL
. 24 .
' |
C & & & | & & & & & & & &
. END BNCHORAGE \_ FIRST POIST BELE TO RE AMITTED [+ 75 CARECTION OF THAVEL

LIPSTREAM OF END ANCHORAGE]
OMITTED POST WITH AN END ANCHORAGE

Y

DelDOT
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Design Considerations

e Guardrail with Omitted Post
e Use only where one post needs to be omitted

e Curb openings
e Span an underground utility conflict
e Guardrail over Culvert
e Use to span pipe or box culverts

e Unsupported span lengths between 12’-6"
and 25’-0”

 Max span length 25’-0"

Y
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Guardrail Applications

e Post omission must follow new standard detail
e Plan curb openings at appropriate locations

e Some guardrail layout in design and in field may be necessary to avoid post
omissions
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Guardrail Applications

e Guardrail Post Leave Outs

e Used if guardrail post is placed in concrete
Allows the post to rotate and deflect upon impact
Previously tested and passed NCHRP 350

Recent MASH testing by TTI for both steel &
wood post guardrail systems

e Both car and truck tests passed MASH for steel
post

* Wood post test failed the pickup truck test
e Leave out requires a low strength grout

0" & 8 T i
PRI -‘ \ rout Detail B
e 1 part Type 1A cement, 14 parts sand, 5 parts | e sl
’ ’ o \ Concrete, TXxDOT Class D (2000 psi) —
Reinforced with WWF W3xW3 Rail splices midspan betw veen Posis.
Wate r by VO I u m e see 1a) 1a, Grout is ane part Type 1A cement, 14
’ parts sand, and 5 parts water, by volume.
e, e = Texas A&GM Roadside Safety and
* No additives Secton AA i | MR

. .
\\ 40 ?ﬁ‘?ntozﬁ Project 608551 3-4  Mow Strip 2017-08-1
et 42" Drawn GES Scale1:250 Sheet 1of 1 Test Installation
—

DelDOT https://www.roadsidepooledfund.org/wp-content/uploads/2017/06/TRNo608551-1-45-Final.pdf



https://www.roadsidepooledfund.org/wp-content/uploads/2017/06/TRNo608551-1-45-Final.pdf

Guardrail Applications

e Detail B-1, Sheet 5:
Type 1-310ona
Steep Slope
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| SCALE: NTS

O TVFE 1-3] GUARDRAR PLACEMENT GRIVANCED STERL BEAR GLEEDEAIL, TYBE 1-31 STEES S10M , TFPE 131 GLIADAAIL PLACEMENT
| | [ ][ |
i u 3 L T2 A z z il ul
BEQUIRED {LEARARCE 5'0° J PLAN VIEW
TP, AN FROM BACK OF POST £3° TP,
PORLETTYE O BANTYR POIMIETTYE, B-IETTYR G
- T e
A= H ;
] 5
5 i E
- iy E1 H ! i = =
GROUND LIKE i
POST paget rymical secnioy POST i ; i POST jaget rveicay secrion FOST
t FOR TTPE 131 i R = - - E e —— o ¥ FOR TVFE 131 i
POST BT 4 POST POAT L POST
] i 5 ] 7 ] AAEA OF 1.1 MAX, FIL SLOPE

ELEUATIUH VIEW

Posts 3-8 are 8-0” long

STRI (PER PLAKE)

e

MASH Compliant System

™ Posts 3-8 use 8” offset blocks

GADURD
LIKE

UL
1) WIMPAURA OFFSET FRCI BACK OF POST TO OBSTRUCTION WITHIN STEE® SLOPE SECTION 15 5'0°.

1. FOSTS 1, 2,9 & 10 ARE Whx3 STEEL POSTS, §'0° LOMG.

3. POGTS -6 ARE Wied STEEL FOSTS, 307 LDNG,

i 4L DALY 67 s 04" DFFSET BLOCKS SHALL BE USED ON GUARDRAIL POSTS WITHIN THE 11 SLOPE AREA

S P CURR 5 USED, DEFRESS CURE TO 2" MAX HEKHT WITHIN UMITS OF THE TYRE 3-X1 STEEP SLOPE GUARCRAIL

SECTION A-A ). BAASH COMPLANT SYSTEM - DESIGN BASED ON TT) REPORT 40516020,

I_.._.E_._':'-fs:-:."'f.’::‘a:.:f:,_.—-r'U:nJr:n.'zU:u GALVANIZED STEEL BEAM GUARDRAIL TYPE 1-31, STEEP SLOPE REVIEWED YL Loy —
DelDOT= " RECOMMENDED STANDARD NO. B-1 (2020) SHT. 5 oF 5 APPROVED wm—:_.;‘-' (g pteinias
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Grading for Guardrail End Treatments

. — :
Detail B-2: (?radmg Corb heioht 2* MAX F— [om
fo r G u a rd ra I | E n d O "‘“_ﬂ&%ﬁm 500" LINIT OF PATMERT — i 4
Treatment, Type 1

e See Approved
1 m:lnnmrhr;:‘““

allowable systems i T TN Bl

CARECTION OF TRAFFIC

https://deldot.gov/Business/prodlist N o guar dr ?“ reflectors
s/pdfs/APL EndTerminals.pdf?cache O within limits of end
=1603391579291 treatment

[ = M OESTRUCTHINS 1N SHADED AREA
All dimensions

from face of
guardrail

I:MI'HIJL'I'K}HH.AHSEIESFEEIFIEATEINSSH-DFT&!W-L[EHHM!.

. THS DETRL WAS SOLELY CREATED T SHOW THE GRADING RECLIR D:IFIIMSTWE{I'FGU!HDMI.END
TREATMIENT AKD 15 APPLICASLE IN THE ABSENCE OF SPECIFIC CRADING REQUIREMENTS FROM TH
(GAARORAL ERD TREATMENT MANLUFACTURER,

3] THE GUARDEAL END TREATMENT SHALL BE INSTALLDD AS PDE THE MAKLEACTURDR'S REQUIREMERTS.

4], IF CURE |5 PRESENT, DEFRESS THE OURE TD A MAXINIIM HEIGHT OF 2° WITHIN THE LIKNTS OF THE END
TREATMIENT ARD THAOUGHOUT THE LENGTH OF THE TAPER GRADIRG.

5.) GLILSDAAIL REFLECTORS SHALL NOT BE PLACED WITHIN THE LIMITS OF THE GUALEDEAIL END TREATMENT.

A ;

DelDOT

—u-f-/;é“" @200 GRADING FOR GUARDRAIL END TREATMENT ATTENUATOR, TYPE 1 REVIEWED WL Loy navznzn
gy 17 —
DelDOT = RECOMMENDED STANDARD NO. B-2 (2020) SHT. 1 oF 1 AFPROVED B OV sniza0



https://deldot.gov/Business/prodlists/pdfs/APL_EndTerminals.pdf?cache=1603391579291

Grading for Guardrail End Treatments

e Detail B-2: Grading
for Guardrail End
Treatment, Type 2

e See Approved
Products List for
allowable systems

https://deldot.gov/Business/prodlist
s/pdfs/APL EndTerminals.pdf?cache
=1603391579291
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ung;ﬁ;:ﬁm | I uuuuuuuuuuuuuu KS SPECIFAT] :{ W
Curb height 2” MAX e
s
G RE| e
_____________________________________________ R e N SN Fliony,
. T | —— T
__________________________________ e PN P -
A i & N AT L
o I0 ed i 1L ORALATTER
mnmr

No guardrail

L

reflectors within
limits of end ‘
treatment

SHOULDER

HOTES:

Ul, FLARE SHALL BE BASED 0N MANUFACTURER REQUIREMENTS. FLARE MAY BE PARABDLIC OR STRAGHT
BASED ON MANUFACTURER'S SPECFICATIONS.

2|, THIS DETAIL WAS SOLELY CREATED TD SHOW THE GRADING RECIUIRED FOR THES TYPE DF GURADAAIL
EHD TREATMENT ARND 5 A2 PUCKELE 14 THE AESENCE OF 52 ECHIC GRADING RECUIRCMINTS FROM
THE GLARDAAIL END TREATMIENT MAKI UFACTURER.

3|, THE GUARDRANL END TREATMENT SHALL BE INSTALLED &5 PER THE MANUFACTURER'S REQUREMENTS.

4|, IF CURH |5 PRESENT, DEFRESS THE CURE TO A MUARIMUM HEKGHT OF 2° WITHIN THE LIMITS OF THE ERD
TREATMENT AND THROUGHOUT THE LENGTH OF THE TAPER GRADING,

5. GUARDRML REFLECTORS SHALL MOT BE FLACED 'WITHIN THE LIMITS OF THE GUALRDREIL EKD TREATMENT.

All dimensions
from face of
guardrail

| SCALE: NTS

[ = v OBSTRUCTIONS 1N SHADED ARER

REVIEWED ML Loy

—;,.,..,./Z,ﬁf:(.-ug.m 030 GRADING FOR GUARDRAIL END TREATMENT ATTENUATOR, TYPE 2 Dz
DelDOT=| - RECOMMENDED STANDARD NO. B-2 (2020) SHT. 2 OF 3 APPROVED f P swnima



https://deldot.gov/Business/prodlists/pdfs/APL_EndTerminals.pdf?cache=1603391579291

Grading for Guardrail End Treatments

e Detail B-2: Grading
for Guardrail End
Treatment, Type 3

e See Approved
Products List for
allowable systems

https://deldot.gov/Business/prodlist
s/pdfs/APL EndTerminals.pdf?cache
=1603391579291

Y

DelDOT

O

26

Curb height 2” MAX

| SCALE: NTS

DEPRESS CLIRA (WA 7 HEGHT]
HUIEMAL DOUSLE RALE W-BLAM BARKIER SO0 LINAT OF PAYMERT S MIN
OF TRARSITION TD DONCRETE EARRIER
A ———
3 DIRECTION OF TEAFAC
SHOULDER
100" MK y” TRANSITION GRADING
SOF MMM OR AS
101 CF FLATTER, SHOMM 0N FLINS g
a a H ] B a a H H H H H H H B i 3
H g
/ waonraTE | N\
SLOPE =
_/ sOULDER \
CARECTION OF TRAFFIC T P L BEGIH OF TRARSITION
. Vi
No guardrail reflectors BIANVIEW 50" MIN.
within limits of end - Transition
I L I 4 147 QFFSET .
treatment ‘ | | MO Rowue Grading
R
SHOLLDER '};1 ”"!'Tf“ 1"‘“2“‘”“ THOULDER
[
POST B
BOTES: &
1]. THIS DETAIL WS SOLELY CREATED TO SHOMW THE GRADING REQUIRED FOR THIS TYPE OF GUARDREIL END [
TREATWIENT AND 15 APPLICASLE W THE ASSEMCE OF SPECFIC GRADING RECAIIREMENTS FROM THE I I
GUARDRAL END TREATMENT MANUFACTURER. Ld
2]. b1 O FLATTER GRADING IS ALLOWABLE WHEN THE BARRIER 15 LOCATED 12' OF MORE FEOM THE
QUTSDE EDGE OF THE SHOULDER SECTION A-A
3). THIS END TREATWENT CAN ALS0 BE USED 1M RAMP GOSES OF OTHER AREAS WHERE TWD RENS OF
W-BEAM COME TOGETHER AND TERMIKATE WITH DME END TREATMENT. GRADING FOR_END TREATMENT ATTENUATOR, TYPE 3
). WHEN OFPDSING ROADWATS HAVE DN [LEVATIONS THE TRAFFIC BARRIE SYATEM SHOULD BE PLACED
ON THE DPPOSITE SIDE OF THE DITCH LINE FROM APFRDACHING TRAFFIC
51, THE GUARDRAIL EN D TREATMENT SHALL BE IRGTALLED A% PER THE MAKLFACTLIRER'S REQUIREMENTS.
). IF CURE 15 PRESENT, DEFRESS THE DLURE TO A MAXISUIN HEIGHT OF 2° WITHIN THE LINETS OF THE END
TREATWIENT AND THROLIGHOUT THE LENGTH OF THE TRAKSITION GRACING,
7. GLSEDAAIL REFLECTOAS SHALL MNOT BE PLALED WITHIN THE LINTS OF THE GUARDRAIL ENG TERMBAL.
— T .
é et DA GRADING FOR GUARDRAIL END TREATMENT ATTENUATOR, TYPE 3 REVIEWED WL Lo~y v
_ - — & 17
DelDOT = RECOMMENDED STANDARD NO. B-2 (2020 SHT. 3 oF 3 APPROVED e O s

3181300


https://deldot.gov/Business/prodlists/pdfs/APL_EndTerminals.pdf?cache=1603391579291
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Grading for Guardrail End Treatments

A wide bay attenuator
attached to the
guardrail protecting

* the pier may be a

| better solution and
minimize the amount
" of guardrail needed

This curb needs to be
no taller than 2”
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Guardrail End Treatments

e Common Inspection Issues

e Grading around and in advance of the
terminal

e This is extremely important for the terminal to
function correctly and for the striking vehicle to
not rollover

e Curb must be eliminated or lowered per the
detail

e Area behind the terminal must be clear of fixed
objects, including breakaway devices

* End treatment installation

e Install per manufacturer instructions
e Strut between posts 1 and 2 must be at ground

level
e Bearing plate oriented properly
//\;' e Flare rate for end treatment
—

DelDOT
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Guardrail End Treatments

 New Style End Treatments
e Trinity Safe Stop

e Extruded rail at bottom of end treatment, lays flat
on ground

e Post 1and 2 are not installed in line with each
other

e MAX-Tension from Barrier Systems

e Energy absorbing end treatment

e Downstream “coupler” which absorbs energy and
cuts the downstream rail sections upon impact

e Special bolts for coupler, must be installed correctly
to work properly

Y

DelDOT



Guardrail Transitions

e Detail B-7:
Transition from
1-31 to 1-27

Y
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Revised Detail
(based on guidance from MwRSF)

@) ()
|
2 i i

W EERM, ‘

TYPE 1-27

PAY LINIT

TYFE 1-27

GUARDEAIL

hhhhhhhh
ttttttttt

L UL OFFSET BLOCKS WITHIN THE 15" SECTION SHALL BE TYFE 38 (3" QFFSET]
HLF Uk 0, FOLLOYW DETAIL B-1, SHEET 3 OF § AND DET, 108

R

Transition height and
rail splice locations

W-BEAM, TYPE 1-27 TO TYPE 1-31 TRANSITION SECTION

REVIEWED

2
RECOMMENDED

STANDARD NO. B-7 [2020) SHT.

1 OF 1 APPROVED

DelDOT=| -



.~ Guardrail Transitions
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Approach Guardrail Transitions

e Detail B-10:
Guardrail-to-Barrier

Connection,
Type 3-31

Source: Midwest Roadside Safety Facility

Y
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New Detail

LIMIT OF PAYMENT FOR GUARDRAIL TO BARRIER CONNECTION, TYPE 131 GUARDRAIL OR
WPPROACH, TYPE 3-31 MNFPROPRIATE END TREATMENT
25PACES @ ASPHCES © 4SPACES @
e 3K =63 ) rER =g K =128 g

a0 0 f g 4. .0 §

w
e

PLAN VIEW
LIMIT OF PAYMENT FOR GUARDRAIL T BARSIER CONNECTION, TYPE 1-31 GUARDRAIL OR
APPROACH, TYPE 331 APPROPRIATE END TREATMENT
SEE DETAILA !
s 126" TWO [NESTED) SECTIONS OF THRIE-BEAM £-3" THRIE-BEAM SYMMETRIC W-BEAM TO 15" TWO (NESTED) SECTIONS OF W-BEAM,

RAIL, ONE SET INSIDE THE OTHER GUARDRAIL SECTION THRIE-BEAM TRANSITION

(ONE SET INSIDE THE OTHER |SEE NOTE 3)

61
/"
.

42

T

T —

CONCRETE BUTTRESS,
SEE DETAI B-11

IHERE

POST  POST  POST  POST past POsT POST
4 5 L3 7 g ] w

ELEVATION VIEW

NOTES:
1) THIS GLARDRAN-TO-BARRIER COMNECTION 15 T0 BE USED IN COMBINATION
'WITH DETAIL B-11, ON NEW CONSTRUCTION ONLY.

For use with Concrete

H Z CURE [PER PLANS) r |

POST
1

Nested W-beam
required when curb is

2). SEESHEETS 2-4 FOR ADDITIONAL DETAILS.
3). WHEN CLIR IS NOT USED), ONLY USE A SINGLE PRECE OF 'W-BEAM IN THIS USEd
SECTION, NESTED W-BEAN MOT REQUIRED IN THE ABSENCE OF CURE.
). MASH COMPLIANT SYSTEM - DESIGN BASED ON MWRSF TEST Buttress Only
REPORT TRP 0336713, -
MASH Compliant System
GUARDRAIL TO BARRIER CONNECTION, APPROACH, TYPE 3-31 REVIEWED
DelDOT= RECOMMENDED STANDARD NO. B-10 (2020) I SHT. 1 OF APPROVED

o

10/20/2020



Approach Guardrail Transitions

e Design Considerations

e Use Type 1-31 AGT for retrofit applications at
existing F-shape barrier wall attachments

e Use Type 3-31 AGT for new construction or
where it is desirable to construct the concrete
buttress

e Consult MASH Committee and/or Bridge Design
for retrofit situations where the Type 3-31 AGT
may be beneficial

Y
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VT

Fi

.Q e
L -
N == = = - = = ;
= [ 1 | |
21 1]

val FTT
& Y2 | N B S
mm?gzamﬂ;mﬁ—/ |

PSS POsT FosT rasT post
1 i s 3 ? [

i
ey i
HECTON, ST o BEAM W07 B QR0 ARSANCE CE Lt
LM (VLT LTSI (AN BAGLD DM v
BT TRE EL MR
GUARDRAL T0 BARRIER CONNECTION, APPROACH, TYPE 3.31 REVIEWED ]
DelDOT=|  recowmenoen STANDARD HO. £10 (2020) SHT. 1 oF 4 APPROVED




Barrier Hardware

e Detail B-13, Sheet
9: Guardrail
Reflector

Added reflector color and
placement requirements

(based on DE MUTCD,
Section 3F.04) 0

HeITES:

1). GUARDRAIL REFLECTORS ON TYPE 1 AND 3 GUARDRAIL SHALL BE INSTALLED IN THE CENTER
SLOT HOLES WHERE POSTS ARE MOT LOCATED. GUWARDAAIL REFLECTORS ON TYPE 2 GUARDRAIL
ARE TO BE INSTALLED IN THE CENTER 5LOT HOLES LOCATED O THE SPLICE ONLY. GUARDRAIL
REFLECTORS DN THRIE BEAM GUARDRAIL ARE TO BE LOCATED ON THE UPPER MOST CENTER
SLOT HOLE LOCATED ON THE SPLICE OMLY.

7). GIMARDRAIL REFLECTORS SHALL NOT BE INSTALLED WITHIN THE LIMITS
OF GUARDRAIL END TERMINALS,

3]. GUARDRAIL REFLECTOR SPACING SHALL BE MO LESS THAN 50 FEET.

4). GUARDRAIL REFLECTORS PLACED ON THE RIGHT SIDE OF A TWO-WY TWO-LANE ROADWAY
SHALL DISPLAY WHITE RETROREFLECTIVE SHEETING TO BOTH DIRECTIONS OF TRAVEL

5), GUARDAAIL REFLECTORS PLACED OM THE LEFT SI0E OF A DIVIDED HIGHWAY DR RAMP SHALL DASPLAY

FELLOW RETROREFLECTIVE SHEETING TOD THE APPROACHING DIRECTION OF TRAVEL AND RED
RETROREFLECTIVE SHEETING TO THE WRONG DNRECTION OF TRAVEL.

£). GIMARDRAIL REFLECTO)
WHITE RETROREFLECTIVE SHEETING T THE APPROACHING DHRECTION OF TRAVEL AND RED
RETROREFLECTIVE SHEETING TO THE WROMNG DIRECTION OF TRAVEL.

A :

DelDOT
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RS PLACED ON THE RIGHT SIDE OF A DIVIDED HIGHWAY OR RAMP SHALL DISPLAY

Wow1n

FOUNDED CORNERS SLOTTED HOLE

B R

| SCALE: NTS

ROTES:

1). GUARDRAIL REFLECTORS ON TYPE 1 AND 3 GUARDRAIL SHALL BE INSTALLED IN THE CENTER
SLOT WOLES WHERE POSTS ARE NOT LOCATED, GUARDRAIL REFLECTORS ON TYPE 2 GLMRDRAIL
ARE TO BE INSTALLED IN THE CENTER SLOT HOLES LOCATED ON THE 5PLICE ONLY, GUARDRAN
REFLECTORS DN THRIE BEAM GUARDRAIL ARE TO BE LOCATED ON THE UPPER MDST CENTER
SLOT HOLE LOCATED ON THE SPLICE ONLY,

1), GUARDRAIL REFLECTORS PLACED ON THE RIGHT SIDE OF A TWO-WAY TWO-LANE ROADWAY
SHALL DISPLAY WHITE RETROREFLECTIVE SHEETING TO BOTH DMRECTIONS OF TRAVEL

5). GUARDRAIL REFLECTORS PLACED ON THE LEFT SIDE OF A DIVIDED HIGHWAY DR RAMP SHALL SPLAY
YELLDW RETROREFLECTIVE SHEETING TO THE APPROACHING DIRECTION OF TRAVEL AND RED
RETROREFLECTIVE SHEETING TO THE WRONG DIRECTION OF TRAVEL

6). GUARDRAIL REFLECTORS PLACED ON THE RIGHT SIDE OF A DIVIDED HIGHWAY OR RAMP SHALL DISPLAY

WHITE RETROREFLECTIVE SHEETING TO THE APPROACHING DNRECTION OF TRAVEL AND RED

EOREFLECTIVE SHEETING TO THE WROMNG DIRECTION OF TRAVEL

- "I'u' B -
) AL —tEnian REFLECTOR AND W-BEAM BEARING PLATE REVIEWED PILL sy Bacuzn

— wT 17
DelDOT=| - RECOMMENDED STANDARD NO. B-13 {2020} SHT. 9 oF 12 APPROVED B O E— s

a{8/xm
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Concrete Barrier Details

e

e Update Summary

e Overall MASH compliance review

e Resulted in elimination of existing concrete
barrier details

e Added new concrete barrier details
e Address common Department uses
* Minimizes need for project specific details
e Roadside Concrete Barrier
* 36” F-Shape, Single Face (Test Level 4)
e 42” F-Shape, Single Face (Test Level 4)
Median Concrete Barrier
e 32” F-Shape (Test Level 3) o
e 36” F-Shape (Test Level 4) |
e 42” F-Shape (Test Level 4)
e 42” Single Slope (Test Level 5)

/\\ * Designs based on available MASH crash | = o B e e
/=,' testing and appropriate structural analyses © ot —

APPROVED

DelDOT



Approved Products List

e Guardrail End Treatments and Permanent Impact Attenuators must be

on APL to be used on a project

Delaware Department of Transportation Approved Products List
W-Beam Guardrail End Terminals

Delaware Department of Transportation Approved Products List (MASH 2016)
Permanent Impact Attenuators

Standard Item MASH FHWA Eligibility
Manufacturer Product Name et ] Tangent | Flared e
T20585 721000 Barrier Systems by Lindsay MAX-Tension TL-2 x CC-134
720585 721001 Barrier Systems by Lindsay MAX-Tension TL-3 x CC-133
720588 721004 Barrier Systems by Lindsay MAX-Tension Median TL-3 X CcC-141
MASH Sequential Kinking Terminal
720585 721000 Road Systems, Inc. TL-Z X CC-126D
(MSKT)
720585 221001 Road Systems, Inc. MASH Sequential Kinking Terminal TL3 X CC-126, 1264,
! {MSKT) 126C, CC-126F
- X CC-115B, 115E,
720585 721000 Trinity Highway Products, LLC SoftStop System TL-2 X
115H, 1151
CC-115, 1154,
T20585 721001 Trinity Highway Products, LLC SoftStop System TL-3 X 115D, 115G,
115H, 1151
720586 721003 Road Systems, Inc. Flared Energy Absorbing Terminal TL-3 X CC-143
! (MFLEAT)

End terminals not listed above shall not be used on any DelDOT construction contracts without prior written approval from the DelDOT Safety Programs
Manager, who is responsible for the above Approved Products List (APL).

All manufacturers and distributors seeking approval for new products must submit a completed copy of the DelDOT APL new product evaluation form, product
materials technical data sheet, installation instructions, material safety data sheet, and copies of all related FHWA approval letters.

The ET-Plus® System end terminals manufactured by Trinity Highway Products are not permitted for use om any DelDOT construction contracts.

Standard Item MASH Test g
Manufacturer Product Name — FHWA Eligibility Letter
720585 724002 EASI 3-Bay QuadGuard M10 (QG M10) TL-2 CC-121, CC-112C
Narrow
3-B: dGuard M10 (QG M10
720585 724002 |EASI i QuadGuard M10 (QG M10) L2 €c-121, CC-112C
720585 724002 |eAsI QuadGuard Elite M10; 4-8ay Standard |, CC-1124, CC-112€
Width
720585 724002 EAS] QuadGuar.d Elite M10; 4-Bay Wide T2 Ce-1124, CC-112€
Backup Width
720585 724005 EASI Svl:szuard Hlite M10; 8-Bay Standard TL-3 CC-1124, CC-112C
dGuard Elite M10; 8-Bay Wid
720585 724005 |EASI QuadGuard Fite M10; 8-8ay Wide L3 CC-1124, CC-112€
Backup Width
2-Bay to 6-Bay QuadGuard M10 CZ
720585 724005 EASI TL-3 CC-112B, CC-112C
(24", 30" and 35"
720585 724005 Energy Absorption Systems, Inc. |6-Bay QuadGuard M10 TL-3 CC-112, CC-112C
720585 724005 Energy Absorption Systems, Inc. |6-Bay QuadGuard M10 Wide TL-3 CC-112, CC-112C
—
720517 724006 Work Area Protection SC1 smartCushion® TL-3 SCI100GM TL-3 Cc-128
Impact Attenuator
Lindsay Transportation . .
720585 724002 - Universal TAU-M MASH Crash Cushion TL-2 CC-146
Solutions, Inc.
Lindsay Transportation . .
720585 724005 . Universal TAU-M MASH Crash Cushion TL-3 cc-147
Solutions, Inc.

A
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Thank you!

Adam Weiser, PE, PTOE, RSP
Whitman, Requardt & Associates, LLP

aweiser@wrallp.com
(302) 485-0863 (direct line)
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