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Agenda

e Afternoon Session
e Crash Testing and MASH
e De|lDOT’s MASH Compliance
e Standard Construction Details — Guardrail
e Standard Construction Details — Concrete Barrier
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Crash Testing

e FHWA policy requires that all roadside
appurtenances used on the NHS meet the
performance criteria contained in the
AASHTO Manual for Assessing Safety
Hardware (MASH)

e Applies to:

Traffic barriers

Barrier terminals

Crash cushions

Bridge railings

Sign and light pole supports
Work zone hardware

e Some form of crash testing has been
occurring since the 1930s
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Crash Testing History

Highway Research Correlation Service

HIGHWAY RESEARCH BOARD of the
National Academy of Scies
201 ¢o

20

NATIGNAL Gt

0OPERATIVE
FHGHWAY RESEARCH PROGRAM REPORT

RECOMMENDED PROCEDURES FOR THE
SAFETY PERFORMANCE EVALUATION
OF HIGHWAY APPURTENANCES

Manual for
Assessing
Safety 20
Hardware

153

NATIONAL COORERATIVE HIGHWAY RESEARCH PROBRAM 153
RERORT

1962

RECOMMENDED PROCEDURES FOR
VEHICLE CRASH TESTING OF
HIGHWAY APPURTENANCES
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MASH

e What is MASH?
e AASHTO Manual for Assessing Safety Hardware
15t Edition published in 2009 to replace NCHRP

Report350 | | Manual for

e National guidelines for crash testing of roadside ;
safety hardware Assessing
* Developed under NCHRP Project 22-14(02) Safety
e 2nd Edition published in 2016 Hardware
* Errataissued in June and July 2020 e e

e Purpose of MASH

e Uniform testing guidelines

e Recommended testing criteria for evaluation of
crash tests
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MASH vs. NCHRP 350

e Differences under MASH

e Updated test vehicles to reflect current
vehicle fleet

e Heavier small cars
e Heavier pick-up trucks
e Higher bumper heights
e Changes in centers of gravity
e Updated inconsistencies in test matrices
e Account for real-world conditions
e Updated evaluation criteria to reduce
subjectivity

e Deformation of passenger compartment
thresholds
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MASH Test Levels

Test VEHICLE Type — (weight Lb.)

PASSENGER CAR - (1809 to 2,420) —
PICKUP TRUCK — (4409 to 5,000) «—

2 PASSENGER CAR - (2,420)
PICKUP TRUCK - (5,000)

3 PASSENGER CAR - 2420
PICKUP TRUCK - 5000

4 PASSENGER CAR - (2,420)

PICKUP TRUCK — (5,000)
SINGLE UNIT TRUCK — (17636 to 22,000) «—

o PASSENGER CAR - (2,420)
PICKUP TRUCK — (5,000)
TRACTOR VAN TRAILER - (79,300)

6 PASSENGER CAR - (2,420)
PICKUP TRUCK - (5,000)
TRACTOR TANK TRAILER - (79,300)
Graphic Source: PENNDOT
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* Major update:

 Minor updates:
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MASH 2009 vs. MASH 2016

e Crash testing criteria for cable barriers on slopes

 Soil strength testing
* Improved documentation of vehicle damage
e Longer tractor-trailer lengths

Manual for
essing
.:Z:Y 50089
lware

Manual for ==

Assessing
Safety
Hardware

Second Edition
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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
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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



MASH Compliance at DelDOT
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MASH Compliance at DelDOT

Status of DelDOT meeting the FHWA/AASHTO Sunset Dates

v
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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
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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

MASH Compliance at DelDOT

e MASH Committee

e Policy Implement forthcoming
e Purpose of committee

Y

DelDOT

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

14



MASH Compliance at DelDOT

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




Standard Construction Details:
Guardrail
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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
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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

e B-2: Grading for Guardrail End Treatments
(Types 1, 2 and 3)

e 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

e B-10: Guardrail to Barrier Connection — Type 3-31

e B-13: Hardware

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

»

DelDOT

THE STATE OF DELAWARE
DEPARTMENT OF TRANSPORTATION

)\
/A
STANDARD CONSTRUCTION DETAILS

THIS DOCUMENT USES U.5. CUSTOMARY UNITS

nnnnnnn
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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

19
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Guardrail Applications

e Detail B-1: Guardrail
Applications

Y

DelDOT

TYFE 1-31 GUARDRAIL FLACEMENT

SCALE : NTS

POSTSPACING 637

t I

L AT L A * A A A A A L

REQUIRED CLEARANCE 4'-0° __ | 1— SEENDTEML &2

MIN FROM BACK OF POST

EDGE OF SHOULDER——"

EDGE OF TRAVEL LANE—

TYPE1-31 GLARDRAN PLACEMENT

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

TYPE 1-31 GUARDRAIL PLACEMENT
OR AP

T SPACING 318"
250" MIN o ¥H 540" MIN

g [ o {( commonm

L A A A L A A A L A A A A A & A-T3 4 A A A L & Illllllilll ' A A A A L A A A L rs
L EDGE DFSWULDER—/
REQUIRED CLEARANCE SHOULDER
o gt e SEENOTES1&2
T-5" MIN FROM BACK OF POST
[DGE“TR&\'[[LQNE—\
e - CHRP 350 Compliant System
L a P S TYPICAL GUARDRAR TREATMENT WHEN 6" TO4'0" NCFIRP 2350 JJfH}J;“‘."JH_ 2yl
Gmfl OF CLEARANCE TO DBSTRLACTION IS ANVAILABLE
NCHRP-350 COMPLIANT SYSTEM UTILIZE CURRENT DETAIL USTIL FURTHER NOTICE.
EOGE OF TRAVEL LUNE—"
£ N
FLARE RATES [ seenams 18z —— FOGEOF TRAVTL LAKE
DESIGH SPEED FLARE RATE
proee - —————— o o A S S S S S S— — S— — S— S— ﬂpﬁ?&ﬂ#‘g:""‘
™ = ! APPROPRIATE END
GOMPH 41 TREATMENT {TYP.|
£ EDSE OF TRAVEL LanE—" er
55 MPH 1 SEENOTES 182 ¥R}
S0MPH 111
TYPE 3-31 GUARDRAIL
a5 MPH 101 BOIE:
TYPICAL MEDIAN GUARDRAIL TREATMAENT
pryeTTY ) WASH COMPUANT YSTEM - DESGN BASED ON T REPORT 01002124 B L o ThE THAVEL LWE OR SHOULDER TO THE FACE
). GRADE THIS AREA 10:1 OR FLATTER.
e MASH Compliant System
g 7 -
TE02020 TYPES 1-31, 2-31, AND 3-31 GUARDRAIL APPLICATIONS REVIEWED fia .'-;z'n,f‘)‘/ 2020
— | BT )
DelDOT=| - RECOMMENDED STANDARD NO. B-1 (2020) ‘ SHT. 1 OF 5 APPROVED e SV o
L
Bf19/2000
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Guardrail Applications

e Detail B-1: Guardrail
Applications

Y

DelDOT

O

ELY 3% EDE 3u18" 3k 3u14" | SCALE: NTS
L . = IL L '_51 == '_51 = : e '_I:' 1
I e - - — - |
I == = = v Eﬂ = =% il
i ' un: ‘\ "L "\ IH "\. ;I :_*
] O H® ® ® H® ® F
L | L ] —L L —L | anm.umm?l —L ] =L
T
TYPE 2-31
[ 63" &3
i 314" . 4K : i o L . F L :
- = = = = = — S
I L7 =1 o \‘ Q‘ 0o .n \‘ JI .
: i = —t ; = | [
NG ® ® ® -
N
S e GROUND LINE -l —lal
T
TYPE 1:310R 3-31
10 &* OVERLAP
? N S ?
Q I O
Q i 0
<1 >
& i o | /@TTPIM
: ; L
NOTES:
G) i G)" : 1L OVERLAP W-BEAMS IM DIRECTION OF TRAVEL,
! 1 ! 2\ SEE DETAIL B-L, SHEET 1 FOR MORE INFORMATION.
(© spuce petaL
\...-:-j51%;,/(6‘:"_____.--U§jm,mgg TYPES 1-31, 2-31, AND 3-31 GUARDRAIL APPLICATIONS REVIEWED /"3 .”.f., ry o000
=|"  RECOMMENDED STANDARD NO. B-1 (2020 SHT. 2 OF 5 APPROVED KA om0z
— TARTTeeall ) o

A

B/19/2000



Guardrail Applications

e Detail B-1: Guardrail
Applications

Y

DelDOT
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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
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Guardrail Applications

e Detail B-1: Guardrail

Applications /@ﬁLm

CFFSET RASED O PLANS

(+) A
(1)

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

23

Revised offset to
hinge point




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 W & 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 N\
ground at face of
guardrail = 34” MAX. ¢
COFFIET DISTANCE (0
e H
1 m POSTED SPEED D (SEE NOTE 4)
3 207 MIN, .
Guardrail height / § <45 MPH <124 MAX. 6" MAX
at top of curb =

317 - 32"

FCC CLIRE TYPE AS
INDICATED ON
CONSTRCTION PLANS

L'SE BMAINTENANCE STEIP PAVEMEST ONLY
WHEN INDUCATED ON CONSTRUCTION PLANS

Y

GUARDRAIL SECTION "
Pelbor BEHIND CURS APPLICATION / g
Source: Midwest Roadside Safety Facility = -~~~ ‘



Guardrail Applications

e Detail B-1, Sheet 4:

O

Type 1-31 Guardrail
with Omitted Post

A

GRADING HINGE POINT |SEE
DETAL B-L, SHEET 3 OF 5

f ul

§-3° WP,
PR FAWTE
— i =i

B

BAIIES:
1) DETAIL SHOAWN WITH DLIES. IF CURS I5 NOT USE0, GLASDRAIL WITHIN
CIMITTED FOST LIMIT OF PAYMENT SHALL KOIT BE KESTED.

). GUARTRAAIL POSTS WITHIN THE LIMITS OF & GUARDRAR END
TERMINAL SHALL KT 8E CMITTED, THE FIRST POST EUGIBLE
FICR DRAISSION 15 &5 SHOWN TO THE RIGHT.

) SECHON, THEFRST POST TRAT CAN 8 OWITTED HALL BE LDCATED

Source: Midwest Roadside Safety Facility 35T 0 NOHE UPSTREAN OF THE START 0F A TRANSITCH SCTION.

q.nlwmmm:nmmmmmmﬁmudusn
|18 TTH POST] AMFAY FROM THE DUTER LONG 'WOOD BREAKAWAT
POST OF A LONG-SFAR SYSTEM (GUARDRAL-OVER-LULVERTSL

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

A il

1
] I =
@ (b T caouwo une %\_ = = P = k3 =
PCCCURR, FLUSH WITH
FACE OF GUWADRAIL, PER "\ s o anaen st
DETAILB-1 SHEET 3 0F & ELEVATION VIEW
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FIRST POST ABLE TO BE OMITTED [AFTER IRD:
PDST DOWNSTREAM FROM PAY LIMITE)

OMITTED POST WITH ATYPE 1-31 GUARDRAIL END TERMINAL

THPE 131 CLARDEAL END TERMBAL

e [ENDTERMINAL SHOP DRAWING UMIT

DIRECTION OF TRAVEL
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\— START OF TAMGENT TYPE 2-31 GUARDRAN END TERMINAL
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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
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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

28



Guardrail Applications

e Detail B-1, Sheet 5: __
Type 1_31 On a O TYPE 121 GURADRAR PLACENENT GRIVANIZED STEEL BEAM GLILRDRAIL THHE 131 STEES S0P . THPE 131 GLUACAAIL PLACEMENT

| I (T |

Steep Slope . H

3 z 4 z z Z il ul
BEQUIRED {LEARARCE 5'0° J PLAN VIEW
B3 TR, AN FROM BACK OF POST LT
—_— —_—
¥ P LT BN LT PR,
B S - T e
i A= | i
F -y 5 : [] M Ll i "
* - oy = T ! i o=
GROUND LIKE i
WI“ JMEET TYPICAL SECTION PﬂfT : ; i "‘fT JEET TYRICAL SECTION 'ﬁ'
FOR TTPE 131 R — . = - E e —— . FOR TVFE 131
FOsT ST g POST FOST HsT POST
] 4 5 ] 7 i AAEA OF 1.1 MAX, FIL SLOPE

ELEL'P.TIUH VIEW

Posts 3-8 are 8’-0” long

™ Posts 3-8 use 8” offset blocks

GADURD

o
N
H

STRIP (PER PLANS) LIKE
3 |
" SOIE
G)—— 1). MMIMUM OFFSET FROMY BACK OF POST TO OBSTRUCTION WITHIN STEER SLOPE SECTION 15 5'0°,
Source: Texas Transportation Institute i t 2} POSTS 1,32, 9.6 10 ARE WEa# STEEL FOSTS, /0" LOE,

‘m_ 3. POSTS 3-B ARE Wied STEEL FOSTS, 3407 LONG,
i 4}, ORLY 614" OFFSET BLOCKS SHALL BE USED O GUARDRAIL POSTS WITHIN THE -1 SLOPE AREA
S IF CURS 5 USED, DEFRESS CLBA T 2" MAX MEKSHT WITHIN LIMITS OF THE TVRE 3.5 STEEP SLOPE GUARDRAIL
Bl MAASH COMPLANT SYSTEM - DESIGN BASED ON TTI REPDRT 405163.20.

MASH Compliant System .

SECTION A&

,_.._.._._:-g,-}..,;r:f;_g:.__J-ug.'m,-z.m GALVANIZED STEEL BEAM GUARDRAIL, TYPE 1-31, STEEP SLOPE REVIEWED YL __L/ ] 1aCUen
DelDOT DelDOT=|"  Recommenoen STANDARD NO. B-1 (2020) SHT. 5 OF 5 APPROVED wm—_?;.é"' g -
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Grading for Guardrail End Treatments

. — :
Detail B-2: (?radmg Corb heioht 2* MAX FE— [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

Y

DelDOT

e

I
| ST LUMIT OF PAYMEN

31

ung;ﬁ;:ﬁm | I uuuuuuuuuuuuuu BS SPECIFNAT] :{ W
Curb height 2” MAX e
s
G RE| e
_____________________________________________ R e N SN Fliony,
. T | —— T
__________________________________ e PN P -
A i & g0 LE — 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
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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 \
RECTION OF TRAFFIC D> 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
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Guardrail over Culverts

e Detail B-3: Guardrail [om
over Culverts, Type  © |

FU.'ITER

[ FieGE ROINT |

e .
FLATTER

al il l

%‘l — l DIRECTION OF TRAYEL
| " ‘ S Vi
B S _ Min. 12” offset
= LN from wingwall to

back of post

]

GROUNDURE

WTES,

10 ALLW-BESMS ARE 13-65" IN LENGTH.

71 PLACE GUARDRAL DELIMEATORS IN ACCDRDANCE WITH DETAIL B-13, SHEET 3.

3L POSTE | THROUGH § ARE O BE TYPE 31 LOKG, WOOD BREAKRWAY POSTS, POST 7 15T BE

MAX 2” h@lght Curb, 9 ﬁﬁ&ﬁ%&ﬁmﬁggmmmnwm 12" GUASDRAIL ACLT,
if curb is used

L ﬂJl'n'ETHEmNALLSHMlmT ExTEHJMBﬂE'IHAHTHB{WEﬁMHE
£l THES B GR, LILWERT WIKGWALLE,
T

/\\ MASH Compliant System

,ﬂ‘f:"f: - GUARDRAIL OVER CULVERTS, TYPE 1-3 REVIEWED °f .L o acnzman

— | . i~ 7
DelDOT éDeIDOT:: - RECOMMENDED STANDARD NO. B-3 (2020) SHT. 1 oF 3 APPROVED - _A‘ = E— _sumzi

a/187am
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Guardrail over Culverts

* Detail B-3: Guardrail
over Culverts, Type  °

: = . ) ! G ; W
L[ 1] "5 L. ‘ uuuuuuuuuuu
o - Min. 12” offset
Litd PFLAN BEAM § .

from wingwall to
s~ back of post
- O

| R I

I ! ] g o M—spwomes (B [
POStS 2'7, Type 7 Bflﬁumm
31 Long Wood

LENGTH,
). muwmmmummn.«mnmmnnum B-13, SHEET 9.

} [FOSTS | & 3 ARE TO BE WS, 5'0° STEEL POATS. POSTS 2 THROUWGH 7 ARE TD BE TYPE 31
MAX 2” hei ht Curb ﬁ:ium:ii;f;:ﬁ:imzmmumrwn“ " £ 13" GUNADRAIL BOLT,
Breakaway Posts , ~nelg ’ s .
if curb is used

STEEL WASHER, AND RECESS MUT.
5. CULVERT HEADWALL SHULL KOT EXTERD MORE THAN X ABOVE GRADE.
. THER AL T i RE BRI O =

\\ MASH Compliant System |
//_ O é —g,-f../ o ~onacao GUARDRAIL OVER CULVERTS, TYPE 2:31 REVIEWED WL Loy e
DelDOT | DelDOT=|" —

RECOIIIIENDEIJ STANDARD NO. B-3 (2020) SHT. 2




Guardrail over Culverts

e Detail B-3: Guardrailé

over Culverts, Type ©
3-31 |

- 7507 WMIT OF FAYMENT
TYPE1-31 GUARDRAL DR, §.3"

| SCALE: NTS

SEEROTES

OuLvERT
fHEMI.LI.

P % PR 15 (P 1 PR 1 iy §-3° §-1 -3 g3t TYPE -1 GUKEDRULOR
APFAOFRIATE EFPROPRIATE
EN TREATMENT 108 EMD TREATMENT
FLATTER,
! =
& & & & &
| \ DIRECTION OF TRAVEL
e e
I

Min. 12” offset
from wingwall to
back of post

w -!2'—|

f“

ELEVATION

if curb is used

MASH Compliant System

Y

DelDOT

T
d : ’ ~ R " R \!!Elm!! HE

MAX 2” height curb,

* T TL
@ GROUND LINE

1h LU W-BLANS ARL 13-63" IN LENGTH.

L FLACE GUARDRAIL DELIMEATORS W ALCDADARCE WITH DETAIL B-13, SHEET 4,
K. POSTE L, 2,5 & 10 ARE TO BE Wesd, 647 STEEL POSTS, POSTS 3 THROUGH 8 ARE TO BE TYPE
31 LONG, WOOD EREAKAWAY POSTE
41 THE REA SHALL BE ATTACHED AT POSTS 3 THROUGH B WITH A %" x 127 GLSADAAIL BOAT,
STEEL WASHER, AND RECESS HUT.
5} CLENERT HEAL'WAAL 'SH#I.I.WTEKTEW MWETHl-HrﬁBCH'EiMIII
3 )

0 INEWALLE,
L FD.IP: 5 USE [II SHALL BE & MAK 1° -IEI }-Tl‘-ll th THE LISNT OF PAYME! hT
OF T I-EELI'-'DHllEII.EREJll.[ﬂT
= = il I

B
rkp-'_.../ it GUARDRAIL OVER CULVERTS, TYPE 3-31 REVIEWED rr«':r Loy nzzn
o xr
DelDOT=| - RECOMMENDED STANDARD NO. B-3 [2020) SHT. 3 OF APPROVED e OV — TN

2/18/2030
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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

DelDOT
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End Anchorage

e Detail B-4: End
Anchorage

| SCALE: NTS

New Detail

TIPE 31 SHORT WOOD

DIRECTION OF TRAVEL

T

RETAINING TEE STRAP
(SEEMOTERZ) —. 1.

i
|

a—— THPEEL SHORT WOOD
b DRLAKMWAY POST

\—GMH.HIJ UKE

Wikl §, 07 LOKIG POSTS WITH
Bl 3wl 114" BLOCKOUTS

TIMEER BEARING PLATE
(5EE MOTE 3]

MOTES:

U], ADDITIINAL HOLES FOR AKCHOA PLATE SHALL BE DRALLED PRIDA TD GALVANIZING.
(SEE STANDAAD HARDWARE SHEET FOR HOLE SPACING INFORMATION|.

3|, PLACE A K" WIDE GALVANTED RETAINING TIE STRAP ASOLND THE SHORT TIMBER
uuummlmnrmmns PLATE T ERSURE THE PROPER DRIENTATION

NO CURB!!!

INFI'ﬂllEI]'l"NH[ EMD AMCHORAGE. |FCURE 15 USED DN THE UPSTRERM

CWB“I.LBETEWIHA 55«.& FIJPS'IH»’.M UFTH! ERD ﬁhEHM m
{ SI Mmmwmnmrm FHM!I.“HI'I'II.EH'[I.HI&
i 8|, THIS SYSTEM SHALL MOT EE USED WHERE EMD ON ISPALTS ARE EXPECTELL IT 15 SOLELY
(DESIGMED T ACT AS A& DOWNSTREAM END ANCHCA, -
\\ MASH Compliant System
//_' O ;=“53W§-7ﬁ1f202ﬂ END ANCHORAGE, TYPE 31 REVIEWED ;3':4'!' ict./““/ Lz
DelDOT i DelDOT=| -~  recommenoen STANDARD NO. B4 [2020) SHT. 1 oF 1 APPROVED  _ o#li g _ oo
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Guardrail Transitions

e Detail B-7:

Revised Detail
Tra NS |t | on f rom (based on guidance from MwRSF)
()
1-31to 1-27 0 i
C - ] i "A 0
w‘% ‘ w.%m
PAY LINIT mﬂ
ML ) Emﬁl
-
O
¥ Transition height and
5 ALk OFFSET BLOCKS WITHN T 25'SECTIN SHAL BE TV 30 FFSET) ra” Spﬁce locations
T F CURS & USED, FOLLOW DETAIL B-1, SHEET 3 OF § AND DETAIL B-15, SHEET 3 OF
//) © Aany e —toriane W-BEAM, TYPE 1-27 TO TYPE 1-31 TRANSITION SECTION REVIEWED Gim Loy
DelDOT DelDOT=| - RECOMMENDED STANDARD NO. BT (2020) ST, 1 oF 1 PPROVED m_:f —
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Approach Guardrail Transitions

L]
L]
e Detail B-8: [
e e O i ASPACES B 16 W i A SPACES B 3BT TYPE 1-31 GUARDREIL OR
Guardrail-to-Barrier O®  moam .
51D, SCHEDULE 4D () Ty
! GALVAIZED PIFE L) \ 4‘
Connection, Type 1- — H ;
’ | = { Fai - =
3 1 | W @ DIRECTION OF TRAVEL @
| TWD SECTIDNS OF W BEAM, DRE NESTED IKSIDE THE OTHER CWERLAP W-BEAMS N DORECTIDN OF TRAVEL
ELAN VIEW
LINET GF PATMENT FOR GLAAGAAIL TO BARRIER CONNECTION, APFIDACH TYPE 131 TY7E 1.31 GUARDRAL 0R
AEFADIFALATE EN TREATAREHT
ya
. N 14"
o T ORRLK" DU HCAE IN W BEAM T
T Rt e v MAOUNT STEEL SPACER TUBE & ATFACH
=TT WITH % CARRIAGE BOLT [Ls7)
— |
T -::'r/J = = = E— = = =]
O l‘.' | E 0 | [ 3 0] | I Ca——
z . = | L= L 1 (3 :
= i I . =
W] P ) | i
i i il ra Fa— | 4 1 } |L! "
iy bR (e : & : :
wouT i @ 1 ] i | I TRERAL 1 i i i ]
va : S A AU : : $ : :
[ 1 1 1 (] I 1 [ ] 1 1
FAE AR T BARAIER i ] | | i i ] i i |
ekt wl Of 8 8 8 8 0 E
LAG BOLT [} 1 1) ] [ [} 1 i [} )
[ 1 '] 1 [ [} 1 [ ] i i
BEER B o L : .
ELEVATION n L 1 1 1 [ ? ¥
ST POST
1 2
AOTES: &|. PLALE GUAADAAIL REFLECTDR A3 PER THE DELAWASE MAKLAL DN UMIFDIAM
1. D MO ATTACH W-BEAM O POSTS 2 THROUGH & TRAFFIC COMTREL DEVICES
1], DO NGT ATTACH RUB RAK TO POSTS  Ah &
N Ch JI. POATS 1 THRAUGH b REQUIRE AR ADCITIONAL HOLE T0 ATTACH LOWER DEFSET BLOCKS AND/OR ’I'#ﬁmmfémégﬁﬁ':g? VD I HEW CONSTRUCEIDA T0 ATFACH
SLEAAIL AND WODD BLDICK, :
o anges ). USEASPROPRIATE EPOKY 8017 ANCHORS T AECUICE THE CHANCE OF SITTING THECONTAETE. g gt 607 (om0 ALLOTHER FOSTS I THARSITION
. . . FLACE STEFLWASHERS [FOR % BOLT) BETWEEN HEADS AND FUE RAL. 91, A"38"14" OFFSET BLOCK 15 USED AT POSTS 1 THROUGH 6 AND A 6 a1 x14"
\\ Consistent with ear’y MASH testlng $). ALL HOLES SHALL DE (RALLED FRICA TO GALVANIZING. QFFSET BLECK 15 ISED AT FEATS 7 THROLEH . '
— TR
//_. O s AR GUARDRAIL TO BARRIER CONNECTION - APPROACH TYPE 1-31 REVIEWED YL Ly P
— | mE— = il
DelDOT DelDOT=|" RECOMMENDED STANDARD NO. B8 (2020) SHT. 1 oF 4 APPROVED  _ oHli s
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Approach Guardrail Transitions

» Detail B-8: Guardrail [mom
-to-Barrier O
Connection, Exit | ) rﬂLﬁé}@

e Crash testing " N 0=

not required for L e T
this system |

e Standard Exit |
connection RS e s v
used where O | I ENC R
opposing traffic : i T — -
cannot strike = / ‘ == | <
end of concrete |

barrier. = & = = O

TERWUPLAL CORNECTOR TOFARAFLT
FRIE L]
ALL BE ROIUSTED HORZONTALLY IN ORDER TO MEET

OF
NO Changes ;|.Ef&ﬁ%;_v;:mTWEm?{?ﬁﬁfwﬁ:ﬁi UMIT F FAYMENT OF THE
Formerly Detail B-5, sheet 6 of 6 '

_ Rt L A0 GUARDRAIL T0 BARRIER CONNECTION - EXIT TYPE 1.31 REVIEWED UL Ty avyznzo
DelDOT DelDOT=|"  recowmenpen STANDARD NO. B-8 (2020) SHT. 4 oF 4 APPROVED (m-_?f g s



Approach Guardrail Transitions

e Detail B-10:
Guardrail-to-Barrier

Connection,
Type 3-31

Source: Midwest Roadside Safety Facility

Y

DelDOT
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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

I —

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
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e Detail B-10
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DelDOT

Approach Guardrail Transitions

. Guardrail-to-Barrier Connection, Type 3-31
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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
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Concrete Buttress

e Detail B-11: Thrie-Beam Approach Guardrail
Transition (AGT) to Concrete Buttress
e Concrete buttress to be used with Type 3-31
Guardrail to Barrier Connection
e Four options provided in details:
e Vertical face (sheets 1-2)

e Transition from vertical face to 36” F-Shape (sheets 3-4)
e Transition from vertical face to 42” F-Shape (sheets 5-6)

* Transition from vertical face to 42" Single Slope (sheets 7-

8)

* No MASH compliant options available for transmons

to median barrier

e Use applicable NCHRP 350 guardrail transitions for the
time being

* National research to be monitored

P/
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Barrier Hardware

e Detail B-13: Barrier Hardware (12 sheets) :
A Guide to Standardized

* All Sheets ‘Highway Barrier Hardware
e Removed metric dimensions

* Updated dimensions where applicable to be consistent with
AASHTO Task Force 13 standardized dimensions

e Updated sheet titles where
appropriate
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Barrier Hardware

e Detail B-13, Sheet 7:

e

Short & Long Wood
Breakaway Posts

Y

DelDOT

Ground line adjusted

e

to be consistent with
MASH crash testing

o, HOLE
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Clarificaﬁo GROUND LIE
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LT LY -
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SHORT WOOD BREAKAWAY POST

WOOD OFFSET BLOCKS, SOIL PLATE, STEEL TUBE AND WOOD BREAKAWAY POSTS |  REVIEWED
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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 :
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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,

4). 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

ROREFLECTIVE SHEETING TO THE WROMNG DIRECTION OF TRAVEL

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

— wT 17
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Barrier Hardware

e Detail B-13, NEW sheets 11 & 12

New Detail

| SCALE: NTS
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Guardrail Applications, 27”

e Detail B-15: Guardrail Applications, 27"
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minor retrofit applications | r | e
NCHRP 350 Compliant System T mf
\\ g B
//_ O éo DoT= A W“MI GUARDRAIL APPLICATIONS, 27 I REVEWED ,\‘,‘,ﬁ“l - e
Del D OT e = s 0. 5 (2020) ST 3 I e ‘"ﬁ




Guardrail Applications, 27”

e Detail B-17: Guardrail End
Treatment, Type 4-27

Only for use at
entrance locations on
roadways with a
posted speed limit < 40

MPH

Use only where a
standard end
treatment will not fit

NCHRP 350 Compliant
Jystem

Y
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1. ADCUTIINAL HOLES I W-BEAM FOR ANCHOR PLATE SHALL BE DRILLED FRIOR TO
GALVANIING, |SEE DETRL E-13, SHEET E FOR HOLE SPACING INFORMATION).

2| PLATE WASHERS SHALL BZ INSTHLLED AT POSTS 3 & & DALY,

3|, THE END TREATMWIENT SHALL OWLY BE LISED 0N TRAVEL WAYS WITH A POSTED SPEED
LIMIT OF 52 WPH OR LESS, AT ENTRANCE NS

LESS,
4], THE DETAL 5 BASED OM NCHAP 153 CRASH TESTING. WAASH COMPUART DETAILS
BAE WOT ¥ET AVHILRELE,

énefnoré -

GUARDRAIL END TREATMENT, TYPE 4-27
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| e
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Guardrail Applications, 27”

e Detail B-18: Curved

o — I

Guardrail Section R ouse
Use only where —— o e
absolutely necessary i T —
Detail B-7 required to e iy b
transition from 27" to e | A
31” approaching = 2 ).
cuerz d guardrail . i% Concrete block is HH,:&
section e .

= mY SEE END SECTION DETAIL,
E% @_ 10F
P p— . . . 2
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Eg E 140
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Buried End Section

e Detail B-20: Buried
End Section

Y

DelDOT
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Buried End Section

e Detail B-20: Buried End Section
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Standard Construction Details:
Concrete Barrier
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Concrete Barrier Details

e Update Summary

/Y

DelDOT

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
e 36” F-Shape, Single Face (Test Level 4)
» 42" F-Shape, Single Face (Test Level 4)
e Median Concrete Barrier

e 32” F-Shape (Test Level 3)
e 36” F-Shape (Test Level 4)
e 42” F-Shape (Test Level 4)
e 42” Single Slope (Test Level 5)

e Designs based on available MASH crash testing and
appropriate structural analyses

w Whitman, Requardt & Associates, LLP
Enginears - Architects - Environmantal Plannars Est. 1915

MEMORANDUM

Date: July 21, 2020

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

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

CC: Jeff VanHom, DelDOT Safety
Mark Buckalew, DelD:0T Construction
Barry Benton, GPI

Im 2008, the American Association of State Highway Tramsportation Officials (AASHTO) published the Manual for
Aszsessing Safely Hardware (MASH) which superseded MCHRP Report 350 Recommended Procedure for Safefy
Perfarmance Evaluation of Highway Feafures as the guidedi for ide safety | performance evaluation.
In 2016, AASHTO published the second edition of MASH as well as agreed to a joint implementation agreement with
the Federal Highway Administration (FHWA). The joint implementation agreement outiined the sunset dates for
MCHRP 350 compliant roadside safety hardware and sumrise dates for MASH 2018 compliant roadside safety
hardware for projects on the MNational Highway System (NHS). The agreement stated that “all w-beam and cast-in-
place concrete bamiers” would be MASH 2018 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 not a 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 stakeholders. 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 run all AASHTO MASH recommended crash tests in arder to qualify for a FHWA Federal-aid el i
letter.” In addition, a letter from the FHWA to its Division Administrators issued on April B, 2019 stated that “An &l
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)." Both letters are attached to this memarandum.

DelDOTs Engineering Support section has been working to update all guardrail and barrier standard construction
details to be MASH compliant. DelDOT historically has maintsined standard construction details for cast-in-place and
slip formed 32-inch tall F-shape concrete median barriers. The Department desires to add 38-inch and 42-inch F-
shape median and roadside barriers and a 42-inch single slope barrier to its standard construction details. The purpose
of this memorandum is to document the development of the new concrete barrier standard construction details and to
provide a recommendsation as to their crashworthiness in accordance with MASH standards.

Summary of testing on height determination by Test Lewvels: The Texas Transportation Institute (TT1} conducted
research regarding bridge railing and barrier heights based on MASH crash testing procedures. Report TT1 9-1002.05"
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 DelDOT's Standard Construction Details, the minimum height for a TL-4 barrier would
be 3@-inches for median and roadside applications. In addition, a 42-inch tall TL-4 barrier detail was developed for

' TTI Report 8-1002.05 hitps:Ustatic ti tamu edwiti tarmu_edu/decuments9-1002-5 pdf

1013 Cenire Road, Suile 302 Wilmington, Delaware 19805

www. wrallp.com © Phone 302.571.2001 - Fax: 302.571.8011

MEi32128-052 ComespiMemos'Meme_DelDOT Barrier Detail Summary_07-21-2020.dock
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Concrete Roadside Barriers

e Detail B-25: 36”
Concrete Roadside
Barrier (F-Shape)

e Test Level 4
e 3 application
options

e Cast-in-place or slip 5
form

e Reinforcement
shown on Sheet 2

O
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Concrete Roadside Barriers

* Detail B-25:36” | [
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i DIEECTION OF SUP Fﬂm
form | R SECTION. RENRORCEMENT

(] Re i n fo rC e m e n t ‘I CONCRETE CLUAN COVER FON REINFORCLMENT SARS SHALLBE 2 MMM, UNLESS NOTED CTHERWISE.

). BAHRIER DONTRACTION MOINTS OVER EXSTING FAVEMENT COMTRELTION JOINTS SHALL BE SEFARATED BY OPEN JOINTS HAVING
THE SAME WIDTH &S THE PAVEMENT XOINTS FOR THE FULL EXPOSED SLIFACE OF THE BARRIER.
I 3). SARRIER CORTRACTION JOINTS SHALLBE & GADOVE " WIDE AND ¥ DEZF, SEWED OR FORMED ACRISS THE TOW AND ALONG
i THE SIDES FOR THE ENTIRE SURFACE OF THE BARRIER, OR A& FULL DEFTH BUTT XJINT, AT APFRCEIMATELY 10°-07 TO 200" INTERVALS
I KLONG THE LENGTH OF THE BARRIER, IN ADDITIDN, THESE GROQVED OR BLITT JOINTS SHALL TRANSVERSELY ALIGH, WITH THE
i CORTRACTICN JOMTS N ABUTTING CORCRETE PAVEMENT, = o
i A). EXPARSION FIKTS SHALL BE PLACED N THE BARRIER AT STRUCTURES AKD OTHER EXPANSION MINTS N REUTTING CONCRETE PANEMENT,
CAER EXSTIMG EX*ANSION JDIRTS IN UNDERLYING DONCRETE SAVEMENT, AND LOCATIONS AS SHOWK DN THE PLANS OR AS DIRECTED BY
THE ENGINEER. AT EXFANSION JOINTS, RARRIER SECTIONS SHALL BE ¥ APART AND THE ORENING FILLED, FOR THE ENTIRE LENGTH AKD RAR SCHEDULE
DEPTH OF THE JOINT WITH %" PREFORMED JOINT FILLER WHICH COMPLIES WITH THE REGUREMENTS OF SECTAIN 1042 OF THE STANDARD T
SPECIFICATIONS, THE FILLER SHALL BE RECESSED B~ IN FROM THE SIDES AND TOP OF THE RAREIER, MARK | SE | oo epeqiom o LENGTH* | TVPE B c o 1 K o
AT EACH END OF THE BARBIER INSTALLATK THE BARRIEA SHALL BE ACECLUATELY TERMINATED |N ACCCADANCE WITH
gt Lk s e sEIE | 5 e TaK | T | 3% | 6k [vew| aw | 34 | o
.| B3R SLIP-S3RM CORSTRUCTION, THE SE2E BARS SHALL BE LACED AS GNE CONTIRLIIUS PECE THE BARS SHALL LAP & L | s : T T T T T T O
MINISLIN DF 210 " = - —
7.| FOR SLIP-FORM CONSTRUCTION, A CONTROL KOINT SHALL B CUT I THE BASRIER EVERY 10-0° AT A BAXIMUM DEFTH OF 1", plivr et e L ———
| DIAGDRAL KO, 4 BAES DALY REQUIRED WHEN USING SLIP-FORM DORSTRUCTION, DIAGORAL NCL 4 BARS NOT SHOWN IN SECTION VIEW.
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Concrete Roadside Barriers

e Detail B-26: 42"
Concrete Roadside
Barrier (F-Shape)

e Test Level 4

e 3 application
options |

e Cast-in-place or slip 5
form |

e Reinforcement
shown on Sheet 2

723012: Concrete Roadside 723013: Concrete Roadside .
Barrier, 42” Type 1 Barrier, 42” Type 2 - R
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Concrete Roadside Barriers

* Detail B-26: 42 f e [ |

Concrete Roadside © pp—

Barrier (F-Shape) ff"*‘-'*rl\ff e e L
e Test Level 4 o ;;

3 application N N1 o

M,
r

I

"
P

36
Il

/
/
J5Ph. @0 = 2"

N V' =

H 7
options . =3 =3
| gfEx g - A
. o | i & g ; g [ PLLL FOOTKG
* Cast-in-place orslip , | & X 5
L L2 \— PLL.L FOOTINE
i SECTION - REINFORCEMENT
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i DIRECTION OF SUP FCSM OPERATKIN
— ELEVATION C
.
e Reinforcement
BIOIES |
i 1. CONCRETE (LEAR COVER FOR REINFORCEMENT BASS SHALL BE 2° MINIMUM, LINLESS NOTED OTHERWES.
i 2|, RKERIER CONTRACTION JOINTS CIVER EXISTING PAVEMENT CONTRACTION JOINTE SHALL BE SEPARATED BY DFEN SINTE HAVING
i THE SAME WIDTH A5 THE PAVEMENT JDINTS FOR THE FULL EXFOSED SURFALE OF THE BARRIER,
S OW n O n e e i 3|, BAFRIER COMTRACTION JOINTS SHALLBE A GRODWE X" WIDE ARD K" DEEP, SAWED DR FORMED ACROSS THE TOP ARD ALDNG
i THE SIDES FOR THE ENTIRE SURFALE OF THE BARRIER, OF: & FULL DEPTH BUTT JOINT, AT APPROKIMATELY 189" TO 20r-07 INTEAVALS = ] M
i ALOMG THE LENGTH OF THE BARRIEE. [N ADDITION, THESE GROCWED OF BUTT JONTS SHALL TRANSWERSELY AUGN, WITH THE
CONTRECTION JOINTS |K ABUTTING CONCRETE PAVEMENT.
). EXPANSION JOUNTS SHALL BE PLACED (N THE RARRIER AT STRUCTURES AND ITHER EXPANSIIN JDINTS IN ABUTTING CONCRETE RAVEMENT, -
CIVER EXISTING EXPANSIIN IOINTS 4 UMDEALYING CONCRETE PAVEWIENT, AND LOCATIONE 45 SHOWN O THE PLAKS DR AS DIRECTED EY BAR SCHEDWIE
THE ENGINEER. AT EXPAMSION ICIINTS, BARRIER SECTIONS SHAAL BE X* ARART AND THE OPEMING FILLED, FOR THE ENTRE LENGTH AND warr | e | Mmmemeen | o ST T T, . ) c | o
q H
DEFTH OF THE MOINT WITH K" PREFORMED AOINT FILLER 'WHICH CONSPLIES WITH THE RECIUIREMIENTS OF SECTIDN 1043 OF THE STANDARD 20 SECTION
SOECHICATIONS, THE FILLER SHALL BE AECESSED % IN FROM THE SIDES AMD TOP OF THE BARRIER. SELE H M FaK TS | 4407 g [a0g| 5 440" n
. AT EACH END OF THE SARRISR INSTALLATIONS, THE SARRIER SHALL BE ADECLIATELY TERMINATED I ACCOROIANCE WITH R wr | s m T T T T T T
THE CONTRALT DOCLIMENTS. 1= -
) FOR SUP.FORM COMSTRUCTION, THE S22 BARS SHALL BE PLACED A5 ONE CONTINUDUS FIECE. THE BARS SHALL LA? & o * WUMBER CIF SBLE BARS AND/LENGTH OF 5326 BARS GIVEN FOR 10°0° SECTIONS,
MIKIFUM OF 21047 WUNEER AN LENGTH OF BARS SHALL BE ADRISTED ACCORDINGLY FOR SECTION LEMGTHS BETWEER 10707 AND 2007,

7.) FOR SUP-FORM COMSTRICTION, & CONTROL JOIRT SHALL BE DT IN THE BRREIER EVERY 10007 AT & MAKIMUM DEPTH OF 4

/\\ H B CIAGOMAL MO 4 BARS DMLY REGURED WHEN LSING SUP-FOAM CONSTRUCTIZN. DIAGOMAL KNGO, & RARS MOT SHOWS IN SECTION VIEW. TYPET15 BAR L
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Concrete Median Barriers

. Detail B-27:32" e
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L{BOC0° WAL T 200 BARK,) L D27 MR T 200 A | SEEMOTES
DISECTION OF SUP FORM OPERATION
— ELEVATION £
s
SECTION
HOTES
1]. COMNCRETE CLEAR COVER FOR REINFORCEMENT BARS SHALL BE 2™ NINIMIUM, UNLESS OTHERWISE NOTED. .
1|, BARRES CONTRALCTION JOINTS OVER EXISTING FAVEMENT CONTRACTION JOINTS SHALL SE SEPARATED EY OPEN JDINTS HANING . F r ‘\ /’
THE SAME WIDTH AS THE PAVERENT JDINTS FOR THE FULL EXPOSED SURFACE OF THE BARRIER. 7230021 Concrete ed‘an
3|, BARFER CONTRACTION JONTS SHALL BEA GROOVE %" WIDE AND %" DEEP, SAWED OR FORMED ACRDS5 THE TOP AND ALONG = - . ”
THE SIDES FOR THE ENTIRE SURFACE 0F THE RARMER, O & FULL DEPTH BUTT ICONT, AT APPRONIMATELY 1007 T0 200 INTERVALS E 0 Barrier. 32 F-Shape
ALONG THE LERGTH OF THE SAARIER. [N ADCITION, THESE GROCVED R BUTT MOINTS SHALL TRANSVERSELY ALIGH, WITH THE ’
CONTRACTION JOINTS [ ABUTTING COMCRETE PAVEMENT.
4|, ENPANSION JOINTS SHALLBE PLACED N THE BARRER AT STRUCTURES AKD DTHER EXPANSIDN KIINTS IN AZUTTING CORCEETE PANEMENT,
OVER EXISTING EXPAMSION ROINTS IN UNDERLYING CONCRETE PAVEMIENT, AND LOCATIONRS AS SHOWN ON THE FLANS OR: &5 CORECTED BY
THE ENGINEER. AT EXPANSIDN MIINTS, EARRIER SECTIONS SHALL B X APART AND THE OPEKING FILLED, FOR THE ENTISE LERGTH BND: BAE SOHEDULE
DIEFTH O THE JOINT WITH % PREFCIRMED MOINT FILER WHICH COMPLIES WATH THE RECIUIREMENTS OF SECTION 1042 (F THE STRKDAAD 1 _1 T
| 1 ATEACHEND 06T AABIER STALLATINS, HE ANRLER SHML B¢ ADEOUATEY TERMIATED It ACCORDANCE WATH tauis | sr | ¥chw e {Petis dc 16w 1wy )o
| ot notp i sy k= i | 4 E) G0% | oen (Y| & |VaR| o | & | FF |0
| .| FOR SLIPFORM CONSTRUCTION, THE SE2E BARS SHALL BE PLACED AS DNE CONTINUGUS PIECE. THE BARS SHALL LAP & MINIMUM 0F 710 %°. Sk i E wE | 5TR
| 7. FOR SLIP-FORM CORSTRUCTION, A CONTROLICINT SHALL BE CUT I THE SARRIER EVERY 10°40° AT A MAXIMUM DEFTH OF %° * NUMEER. OF AB1E BARS AND LENGTH OF SH2E BASS GIVEN FOR 1007 SECTIONS.
i 4] COAGONAL HCL 4 BARS LY REQUIRED WHER USING SLIP-FORM CONSTRIICTION, DIAGEINAL NO. 4 BARS NOT SHOWN I SECTION VIEW TYPE DE10 BAR NUMBER AND LENGTH OF BARS SHALL BE ADIUSTED RCCORDINGLY FOR SECTION LERGTHS BETWEEN 100° AND 230",
i 4] DEPTH OF GAEE T0 MATCH ROADWAY DASE, 5 MINIMUM.
; T3
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Concrete Median Barriers

e Detail B-28:36” — ]
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1) COMCRETE CLEAR COVER FOR REINFORCEMENT BARS SHALL BE 1" PAINIMUM, UNLESS OTHERWISE ROTEL. 723014! Concrete Med‘an

T o 36"

3|, BARRIER CONTRACTION JOINTS SKALL BE A GRODNE i WIDE AND 5* DEEP, SAWWED OR FORMED ACROSS THE TOP AND ALONG BGFFIEC 36 F'Shape
THE SIDES FDR THE ENTIRE SURFACE OF THE BARREES, OR A FULL DEFTH BUTT JINT, AT APFROXIMETELY 10707 T0 20°0° INTERVALS
ALONG THE LENGTH OF THE RARRIER, 1 ADDITIN, THESE GROXIVED OR BUTT JINTS SHALL TRANSVERSELY ALIGK, WITH THE
CONTRACTHIN JQNTS IN ABUTTING TOMCRETE PAVEMERT.,

&) EXPANSION JCINTS SHALL BE PLACED IN THE BARRIER AT STRUCTURES AND OTHER EXPARSION JOINTS IK ARUTTING CONCRETE PAVEMENT,
OVER EXSTING ENPANSION MHKTS |8 UNDERLYING CONCRETE PAVEMENT, AND LOCATIONS AS SHOWS ON THE PLANS OR AS DISECTED BY
THE ERGINEER, AT ENFARSION JOINTS, BRRRIER SECTIONS SHALL BE %" SRART &4 D THE OPIMING FILLED, FOR THE ENTIRE LENGTH AKD BAR SCHEDULE
DEFTH OF THE JOINT WITH J* PREFORMED JOIKT FILLER WHICH COMPLIES WITH THE SEQUIREMENTS OF SECTION 1042 OF THE STANOARD NURABER PER ;
SPECIFICATIONS, THE FILLER SHALL BE RECESSED " 1N FROM THE SIDES AND TOP OF THE BARRIER, MARK | SEE | ppcprmons | MWOTHT | TIRE | B ¢ v " ! K 0

5. TEACHEND O TG BARRER STALLATION, T AR SHALL B AOEOUATRLY TEAMINATEDIN ACCCRDRMCE WITH s 5 7ar o [rew | on enl 7 7o ow [am

B FOR SUP-FORM CONSTRUCTEIN, THE SBIE BARS SHALL BE PLACED A5 ONE CONTINUDUS PIECE. THE BARS SHALL LAP A MINRL L __‘} SEZE ] z 198 5TR.

Bk * NUPBER OF SELE BARS AND LENGTH OF 533 BARS GIWEN FOR 200" SECTION

7} FOA SUP-FOAM CONSTRUCTIIN, & CONTROL MOINT SHALL BE CUT IN THE RARRIER EVERY 100" AT & MAXIMUM DEPTH OF ™. NLVBER AN LENGTH OF RARS SHALL BE ADAISTED ACCORDINGLY FOR muu EMGTHS BETWEEN 107-0° AND 20F-0F,
E.| DUSGOMAL RO, & BARS DALY REQUIRED WHEN USING SUP-FORM CORSTRUCTION. DISGONAL NOL 4 BARS NOT SHOWN [N SECTION VIEW., TYPE DELD BAR

®| DEPTH OF GABC T MATTH ROADWAY BASE, 3° MIKIMUM,
//\\ 0 . L4
— i = 7 T

— | et D202 36" CONCRETE MEDIAN BARRIER (F - SHAPE) REVIEWED el oy naoangg
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Concrete Median Barriers
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723015: Concrete Median
HOTE:
1|, COMCRETE CLEAR COVER FOR REIKEORCEMENT BARS SHALL BE 2 MINIMUM, UNLESS OTHERWISE NOTED. : »
3|, BARRIER CONTEACTION XINTS DVER EXSTING PAVEMENT CONTRACTION JOINTS SHLALL B SEFARATED BY OPEN JINTS HAVING Bar“e‘; 42 F—Shape
THE SAME WALITH AS THE PAVEMENT IOINTS FOR THE FULL EXPOSED SURFACE OF THE BARREER.
3|, EARRIER CONTEACTION XIINTS SHALL BE & GRDOVE 4" WIDE AND ¥* DEZF, SAWED OR FORMED ACROSE THE TOR AND MUOKG - _
THE SIDES FOR THE ENTIRE SURFALE CF THE BARRIER, OR A FULL DEFTH BUTT JONT, AT APPROXIMATELY 100 T0 007 INTER¥ALS 8 e
ALOKG THE LENGTH OF THE BARAIER. 1N ALOITICN, THESE GROCVED R BLITT JOINTS SHALL TRANSWERSELY ALIGH, WITH THE
COMTRACTIN ICANTS IN ABUTTING CONCRETE PAVEMENT.
4. EXPARSION JOINTS SHALL BE PLACED I THE BARRIER AT STRUCTURES AKD DTHER EXPANSICN JOINTS W ABUTTING CONCRETE EAVEMENT,
OVER EXISTING ERPANSION SINTS IN UNDERLYING CONCALTE PAVEMINT, AND LOCATIONS AC SHE' ON THE PLANS OR A% DIRECTED Y RAR SCHEDULE
THE ERGINEER. AT EXPANSION JOINTS, BASAIER SECTIONS SHALL BE K ASART A0 THE CRENING FILLED, FOR THE ENTIRE LENGTH AND NUMBER PER ;
DEFTH OF THE JOINT WITH " PREFORMIED MIKT FILLER WHICH COMPLIES WATH THE REQUVREMERTS OF SECTION 3042 OF THE STANDIRED 1 1 MARK | SEE | pyoprmone | VEMETHT | TR [ B )€ o ! L
SPECIFICATIONS, THE FILLER SHALL RE BECESSED K" W FACH! THE SIDES AKD TOROF THE BARRIER. SBLE 5 H 1" pEan |aoke| o [eog] e | a0 | 5 i
S AT EACH END OF THE BARMER INSTALLATICNS, THE ARSIER SHALL BE ADEOUISTELY TEAMINATED | ACCOADANCE WITH "y -
£l FoR S F0F M CORETRUCTION, THE G438 ARS AL OE PLACED A5 ONE CONTIUOUS MECE. THE BARS SUALLLAP A MINRLM 0F 219 2 — = == ma.. -
T i MUOUS FIECE. AL LA# & MM = N n
7. EOR SURSOAM CONSTRUCTIIN, & COKTSOL KINT SHALL BE CUT IN THE BASRIER EVESY 100" AT A MAXIMUM DEFTH OF . bt o b L R S ——
5| DIAGONAL NO. & BASS ONLY REQUIRED WHEN USING SLIP-FORM CONSTRUCTION. DRAGORAL NOL 4 BARS NOT SHOWN IN SECTION VEW. TYPE DELD BAR
5.| DEPTH F GABC TO/MATIH RIADWAY BASE, 3° MIKIMUM,
/ . TL4
— i TEE -
/=' s TEDN2020 42" CONCRETE MEDIAN BARRIER {F - SHAPE) REVIEWED WL Lo oA
- o - —
— | T T 77
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Concrete Median Barriers

* Detail B-28: 42" : —
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form | ——

L (130" MIK. TO 20'0" MAX.)

* Footing requires o e

. , : '
rei nfo rcement 2301. 6 Cogcr.ete Median
Barrier, 42” Single Slope

i MOTES:
o O n I fo r ! 1|, CONCRETE CLEAR COVER FOR REINFORCEMENT BARS SHALL B 2° MINIMUM, UKLESS ROTED OTHERWISE, F [
i 2. BARRER CONTRACTIIN ICUNTS DVER EXISTING PAVEMENT CONTRACTION JOIKTS SHALL BE SEPARATED EY IPEM JOINTS HAVING : f
THE SAME WIDTH A5 THE PAVEMENT JCUNTS FOR THE PULL EXPOSED SURFACE OF THE BARRER.
H 3|, RARFIER CONTRACTION IOONTS SHALL BE A GROOVE %" WIGE AND %™ DEEP, SAWED OF FORMED ACROSS THE TOP AND ALDNG ER=n o
n te rsta t e S ! THE SIDES FOR THE EXTIAE SURFACE 0F THE BARKIER, OR A FULL DEPTH BUTT ICUNT, AT APPRCHIMATELY 17-0 7O 200 INTERVALS SBIEP 1T —1 il
) ; KUK THE LENGTH OF THE BRERIER. 1N ADCHTION, THESE GROCIVED DR BUITT JOINTS SHALL TRANSVERSELY ALKGH, WITH THE P
i CONTRACTIIN JOINTS IN ABUTTING CONCRETE PAVEMENT. L i
i 4|, EXPANSION JOINTS SHALL BE PLACED IN THE BARRIER AT STRUCTURES AND OTHER EXPANSION MOINTS IN ASUTTING DONCEETE FAVEMENT, B GBZE —"1 5 pa s |
re e Wa S a n | ONER EXISTING EXPANSICN JOINTS IN UNDERLYING CONCRETE PAVEMENT, AN LOCATIONS A5 SHOWN ON THE PLANS OF A5 DIRECTED BY TYPE DE10 BAR TVPE T2BAR
i THE ERGINEER, AT EXPARSION JHNRTS, BASRIER SECTIONS SHALL BE §° APART AMD THE GPERING FILLED, FOR THE ENTIRE LENGTH AND SECTION - REINFORCEMENT
H DEFTH QF THE JDINT WITH 3 PREFORMED JOIKT FILLER WHICH COMPLIES WITH THE SEQUIREMENTS OF SECTION 1042 OF THE STANDKRD BAR SCHEDULE
i SPECIFICATIONS, THE FILLER SHALL BE RECESSED K IN FROM THE SIDES AND TOF OF THE BARRIER. MUMEES PER
eX p re S Swa yS i 5). AT EACH END OF THE BARRIER INSTALLATHINS, THE BASRIER SHALL BE ADEQUATELY TERMIMATED [N ACCORDARCE WiTH MARE | STE | ccprmigns | LEMETH' | TYRE | A B c o £ & H 1 K a
i THE CONTRACT BOCUMENTS.
. FOR SLIP-FORM! DOMSTRLICTION, THE GE2E AMD SB4E BARS SHALL BE PLACED AS OME CONTIKLKIUS PIECE. THE BARS SHALL LAP A HIE § i e L1 e | st | e | et | 1 | 1 - - -
QF 355" AND 210 §* BESPECTIVELY, Wi | & 1 e | TR B . . . . . . . - .
7|, FOR SLIP-FORS, CORSTRUCTION, A CONTADL I0INT SARLL BE CUT I THE BARRIER EVERY 10707 AT & MAKIMUM DEPTH OF %, : Y N | A% | o N " T o = e
4], COAGORAL MO 4 BARS ONLY RECUIRED WHEK USIRG SLIP-FORM (ONSTRLCTION. IAGORAL MO, 4 BARS MOT SHOWN IN SECTION VEW. B3 > “ BE pELS ! L} ! l a 1 Ll
5|, DEPTH OF GASC T MATCH ROADWAY BASE, 5 MISIMUM. it | 4 [] e | osme | - - - . . - . . - -
i 1L THIS BARRIER T0 BE KLY BE USED ON INTERSTATES, FREEWAYS AND EXPRESSWAYS. * NUMEER OF E81E AND 633 BARS AND LENGTH OF EA1E AND 5342 BARS GIVEN FOR 2007 SECTIONS. o
i O WUMBER AND LENGTH OF BARS SHALL BE ADJUSTED ACCORDINGLY FOR SECTION LENGTHS BETWEEN 1007 AND 204"
! - - TR -
y S— nr G220 42" CONCRETE BARRIER (SINGLE SLOPE] REVIEWED WL Lor onouzran
— | s ——— [ A _
DelDOT DelDOT = RECOMMENDED STANDARD NO. B-30 {2020} SHT. 1 oF 1 APPROVED e, sz




Topics Covered

* Morning Session
e Standard Specifications Update — Guardrail and Barrier

e Afternoon Session
e Crash Testing and MASH
e De|lDOT’s MASH Compliance
* Roadside Design Considerations
e Standard Construction Details — Guardrail
e Standard Construction Details — Concrete Barrier
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Thank you!

Adam Weiser, PE, PTOE, RSP

}_/\lflf;itman, Requardt & Associates,

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