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STATE OF NORTH CAROLINA

: DEPARTMENT OF TRANSPORTATION 4
4 4
1 RoY COOPER JAMES H. TROGDON, 111
: GOVERNOR SECRETARY 5
A
¥ 4
3 May 12,2017 ;
A
1 TO: Division Engineers

FROM: M. L. Sylvester, PE ﬂ /D‘M /L{

State Construction Engineer :

SUBJECT: Snowplowable Pavement Markers

This is to request your assistance in evaluating current and future work zones for the
/ presence of snowplowable markers that may have traffic loading impacts when lane shifts
E and other temporary traffic control phases are implemented. Our typical practice has :
‘ been to remove the lenses from the snowplowable markers so as not to create any ,

conflicting guidance to the traveling public, while the castings have been allowed to ,

remain in place.

All active work zones should be reviewed to determine if lane shifts, etc. have created %
instances where the castings that have been allowed to remain in place will have
continual traffic loading impacts. In those cases, the contractor should be directed to

; remove the castings and repair any pavement damage. The resulting pavement damage .
- Lomsemovalolibe costinusshauld besapaized priontothe-ead-ol theoslad =R
: All active work zones should be reviewed to determine if lane shifts, etc. have created )
instances where the castings that have been allowed to remain in place will have :
1 continual traffic loading impacts. In those cases, the contractor should be directed to
: remove the castings and repair any pavement damage. The resulting pavement damage !
: from removal of the castings should be repaired prior to the end of the work day and in :
] MLS:rmf
f CC: M. L. Holder, PE, Chief Engineer
R. A. Hancock, PE, Deputy Chief Engineer
1 J. K. Lacy, PE, State Traffic Engineer :
Mailing Address; Telephone: (919) 707-2400 Location: |
NC DEPARTMENT OF TRANSPORTATION Customer Service: 1-877-368-4968 1S, WILMINGTON STREET
A CONSTRUCTION UNIT RALEIGH, NC 27601
7 RALEIGH NC 76591503 Webse: wncdo ov
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Construction Surveying

» Conduct survey preconstruction meeting to

discuss control and required submittals

» WIill Contractor use Automated Machine Guidance?
Submit AMG plan

» NCDOT Standard Specifications
Section 801

» Manual for Construction Layout

TO BE REVISED 2018

North Carolina Department of Transportation
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Manual for Construction Layout
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intended area of operation and the expected time period of occupancy. Crew members should be alert for TYRICAL DRAINAGE SUBMITTAL
: backing equipment. When one is setting stakes, it is recommended to have a standing person close by to
make the operation more visible and act as the eyes of the stake driver. If working beneath a construction y
. operation, each crew member should wear an approved safety helmet. In some cases, the Prime Contractor SLOPE STAKE LINE......... g
A may require the use of safety helmets while performing work within the project limits.
A
When stakeout is required adjacent to active travel lanes, extreme caution should be taken to protect the
crew from oncoming traffic. Each member of the crew should stay alert and watch for potential -
b hazardous situations. In addition, the appropriate traffic control measures should be installed. o
: The stakeout crew will be exposed to the elements, insects and some poisonous plants. Therefore. the e |
appropriate clothing should always be worn. | -
: A gl - v
1.3 Required Submittals El T s
=
A Submit the following information to the Engineer for review and approval. %:&Z"ﬁi P g
INV. I =405.13
A w8 s
5 o g 5 ; 42 INV.IN = 405.13 H
« A printout of horizontal verification, as well as coordinates, differences and error of closure. @ g -
i * A printout '01 vertical control verification, with benchmark location elevations. and differences from AT FN i 0.75% |
plan clevations. 20015 RCP [
2 «  Sketch of location of newly referenced horizontal control. with text printout of coordinates. method of l—ss5—>|
: reference and field notes associated with referencing control. |
*  Description of newly established benchmarks with location, clevation and closed loop survey field
l . A A
K notes. 1|
- o . . - 725400 121.(
*  The proposed method for recording information in ficld books to ensure clarity and adequacy. @ f I Top of Wat
3 *  All updated electronic and manuscript survey records on a monthly basis. / Lo L. | Fiow '-'"‘;l'Fl;"C
A *  Two (2) copies of layout drawings for all utility construction systems.
Two gza copics of layout drawinﬁs for all drainaEe systems. OUTLET PIPE R
ayout drawing for cach structure and culvert. EXATHABTREAN e GRADE POINT GRADE = 411.35
: Computations for buildups over beams, screed grades and overhang form clevations. Ll STR# 51 e 1
: Sign S-Dimension information on an 11 %2 inch x 17 inch drawing depicting the theoretical finished GRADE POINT GRADE - 4105 20x 021 =054
. . . y ol - & . -
4 section at each proposed overhead sign assembly location. ] ) UZELT SLOPRRTARR T T 3
A Coordinate data showing differences between supplied baseline coordinates and field obtained GPS P E
coordinates, including report detailing preliminary input data. b
4 Any proposed plan alteration to rectify a construction stakeout error, including design calculations, 1
: narrative and sealed drawings. STR# 50 =T STR# 53 4
) Validation of right-of-way marker locations. QRADE POINT GRAD! Flowline of ditch elevation y
Alignment of baseline for cach borrow pit location. rveiear 1 (5 ot ;
Detailed sketch of proposed overhead and Type A and B ground mounted sign locations along with any 3€ha0 107 s 41200 ato sttng sope 8
. s e : stake using ditch deta
obstructions that may interfere with installation. this clevation checks.
1 Digital Terrain Model Flow line of grade = 413.00
e -4.00
AMG Work Plan INV. OUT =708.00
4 54
A
/
A
A ;
/ r
A 4
/
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Digital Terrain Models |

> |If the Contractor elects to use Automated Machine

Guidance, a Digital Terrain Model (DTM) shall be
developed and submitted to the Engineer for review

» RE should consult with Division Locating Engineer who
can assist with review of DTM

> RE offices will receive Trimble Business Center
software; Location & Surveys Unit providing training

2N
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GUARDRAIL INSTALLATION- MASH 2016 :
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ncdot.gov Guardrail Installation
HOW IS GUARDRAIL APPROVED??

» Guardrail and terminals are crash tested in laboratory settings

» FHWA and AASHTO joint task force evaluated how terminals performed
in real-world conditions using actual crash data
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Based on their findings...

2 ‘_-.‘_
r ASSEsSInNg

Safefy Hardware (MASH)

v AASHTO’s Manual for Assessing Safety Hardware was published in 2009

v Updated guidelines for crash testing permanent and temporary highway
safety features including guardrail terminals

http://safety.fhwa.dot.gov/roadway_dept/policy guide/road_hardware/ctrmeasures/mash/

11

i e i
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History of Testing Procedures

» Procedures for crash testing have evolved

Highway Research Correlation Services Circular 482 1962

NCHRP Report 153 1974
NCHRP Report 230 1980 [
NCHRP Report 350 1993

AASHTO MASH is the newest and safest generation
of roadside hardware.... Approved by FHWA in 2015

D
[ERY
N
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Manligl for Assessing
5afe¥jﬂa‘5’dware AMASH)]
/.

—_— ]

The AASHTO Manual for Assessing Safety Hardware (VASH) is the newstate

1 of the practice for the crash testing ofsafety hardware devices for use on the

; National HighwaySystem (NHS). It updates and replaces NOHRP Report 350. % All new testingwili be done
: Testing criteria for highway roadside hardware have been in place since 1962, following MASH evaluation 4
NCHRP Report 350, Recomimended Procedures for the Safety Performance Evaluation technigues,

of Highway Features, has been the accepted methodfor safety hardware device
testing and acceptance since 1993,

2. Hardware accepted under NCHRP
Report 350 is appropriate for

‘ /
‘ Small car test vehicle 820C vehide (1,8001bs) ~ 1100Cvehi (
: Small car impact angle 20 degrees 25 degrees 1
j Light truck test vehide 2000P vehide (44001bs)  2270P vehi 1
; Gating terminals and crash cushion impact angle 15 degrees 5 degrees s
: Variable message signs and arrow board trailers No mention Added to TMA crash test matrix

; 32&2 Zr:essttrilr:;mre AR welkEone Taiiceonio Only small car tested Small car and light truck tested

] Windshield damage criteria Subjective/Qualitative Objective/Quantitative 4
2 Vehicle rebound in crash cushion tests None Required

1 . :
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

ROy COOPER JAMES H. TROGDON, 111 )
GOVERNOR SECRETARY

MEMO TO: John Sullivan, PE FHWA

4
4 FROM:
A r
)
f
DATE: September 11, 2017
SUBJECT:  Roadside Safety Hardware — MASH-16 Implementation Plan 1

This memo outlines the Department’s implementation plan for roadside safety hardware
compliance with the 2016 edition of the AASHTO Manual for Assessing Safety
Hardware (MASH-16). The plan includes the full integration of roadside safety hardware
that are considered proprietary and are listed on the NCDOT’s Approved Products List
(APL) and non-proprietary items shown in the Roadway and Structures Standard

All projects, centrally let or Division let with guardrail items, will be required
to install GREU devices. For projects that have been let with GRA-350 g padside safety hardware on

| M-350 end units, those items will be removed from the d All MASH approved GREU devices will be installed at the new 2°-1” height
‘| with MASH GREU devices requirement. When installing the GREU devices connecting to

existing 1°-11"" w-beam guardrail, an additional 25° of guardrail will be }
required to transition from the 2°-1” height down to the existing 1°-11” height. :

. All projects, ¢ e 1
s ;s : v - — et with GRAY350 or b
If the existing guardrail height is 1°-9”, an additional 25 of guardrail will be Peplacad
. 5.5 Sea 1
required to transition from 2°-1" down to 17-9” for a total of 50" of additional | ./ :
| | guardrail. i f
: t the new 2°-1" height
1 quirement. When installing the GREU devices connecting to 3
; exWing 1°-11" w-beam guardrail, an additional 25° of guardrail will be !
requiNdl to transition from the 2°-1" height down to the existing 1°-117 height. ;
If the existing guardrail height is 1°-9”, an additional 25" of guardrail will be
required to transition from 2°-1” down to 1°-9" for a total of 50 of additional :
guardrail. :
-
4 P
Mailing Address: Telephone 919-707-2500 Location: ¥
V. NC DEPARTMENT OF TRANSPORTATION Fax: 919-733-9428 1 SOUTH WILMINGTON STREET
/A OFFICE OF THE CHIEF ENGINEER Customer Service: 1-877-368-4968 RALEIGH, NC 27601
A MAIL SERVICE CENTER 1536
/] RALEIGH NG 27071 538 Website: www.nedot gov :
1 14 /
A
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4. When replacing the current M-350 end units, a new GREU device will be
installed. The GREU will not have the same flare rate as the M-350.
Additional guardrail will need to be installed along with the GREU device to
provide the needed protection.

When replacing the current M-350 end units, a new GREU device will be
installed. The GREU will not have the same flare rate as the M-350. ki
Additional guardrail will need to be installed along with the GREU Wgvice to

provide the needed protection.

Beam guardrail

of 1’-11” or

All projects, centrally let or Division let with W-Beam guardrail, will be
required to install 2°-1” height W-Beam guardrail. See Roadway Standard
Details 862d01, 862d02, and 862d03.

December 31, 2018 deadline

Bridge Rails, Temporary Work Zone Devices, Sign Supports and all Other
Breakaway Devices - We will incorporate the new MASH compliant devices when they
become available prior to the December 31, 2019 deadline

The development of this implementation plan is in response to the AASHTO/FHWA
Joint Implementation Agreement for the Manual for Assessing Safety Hardware. For
more information, follow the link below:

https:/safety.fhwa.dot.gov/roadway_dept/countermeasures/reduce_crash_severity/

For questions about the new requirements, please contact Joel S. Howerton, PE, at
919-707-6950 or jhowerton(@ncdot.gov .

TML/jsh
Ce: Brenda Moore, PE Scott Capps, PE
Kevin Lacy, PE Emily McGraw, PE
Lamar Sylvester, PE Chris Peoples, PE
Division Engineers District Engineers
Resident Engineers Maintenance Engineers
Ron E. Davenport, Jr., PE Brenda Moore, PE
Teresa Bruton, PE Roadway Project Engineers
Virginia Mabry Dennis Jernigan, PE

15
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1 ;
4
r
Supplemental Agreements :
4
A pp g
L3 L r
;o
, (Projects Let prior to January 2018) ,
A
1 4
- -
Page 10of 3
y North Carolina Department of Transportation ofize/201e .
: Supplemental Agreement Documentation
Contract: C203652 Supplemental Agreement Number: 7.0
1 1
County/Counties: Rowan Federal Aid Number: s
4
A
Contractor: SMITH-ROWE, LLC
,‘ 1. Description, location, and justification for change:
B GUARDRAIL MASH: This supplemental agreement is written in accordance with article 104-3 of the 2012 Standard Specifications and establishes a unit price for guardrail upgrade. This is required to
replace original guardrail sections to the updated AASHTO MASH compliance (GREU, TL-3). This work shall be performed in accordance with Section 862 of the 2012 Standard Specifications and the
aftached seecial Brovision and shall include compensation for all labor, materials, equipment, and incidentals necessary to complete the work. Y
A
A
4 E
A
1 | 2. Estimate of quantities of work resulting from change and the basis for payment:
Line Unit of Contract Negotiated Net Change
Item Description Measure Price Quantity Quantity Net Change Quantity Amount
68 [STL BM GUARDRAIL Linear Feet $14.5000 0.000 -350.000 -350.000 $-5,075.00 ;
4
: 73 [GR ANCHOR TYPE 350 Each $1,850.0000 0.000 -14.000 -14.000 $-25,900.00 4
184 |GUARDRAIL END UNITS, TYPE TL-3 Each $ 0.000 14.000 14.000 $52,060.40 4
4 185 [STL BM GUARDRAIL- MASH UPGRADE Each $ 0.000 350.000 350.000 $6,398.00 3
f Supplemental Agreement Net Overrun: $27,483.40
3. Extension of contract time (if applicable):
1 The intermediate completion date for Intermediate Contract Time Number 1 is extended only as allowed for overruns in accordance with Article 108-10(B)1 of the Standard Specifications in
consideration of performance of the extra and/or additional work. ’
The contract completion date is extended only as allowed for overruns in accordance with Article 108-10(B)1 of the Standard Specifications in consideration of performance of the extra and/or
4 additional work.
V.
A
A
A
. 16
A y
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E =
A
S
ROUTED =
OFFSET BLOCK Eﬁé
2 2E30
w i@z
= oo,,,:x: /
A STEEL w wat
A o GUARDRAIL: b= Qs
x = SzFz2
A BE, 34
‘W' STEEL POST WITH W 5og§
ROUTED OFFSET BLOCK GUARDRAIL = .;
]
o
BLAN ISOMETRIC VIEW a 58

‘W' STEEL POST WLTH
ROUTED OFFSET BLOCK

ROADWAY STANDARD DRAWING FOR
GUARDRAIL INSTALLATION

NOTES:
A - 58" DIA. BUTTON HEAD SPLIGE BOLT 114" LONG (8 AEQ. PER SPLICE JOINT).

B - 54" DIA. BUTTON HEAD BOLT 732"/9" LONG WITH NUT FOR BOLTING 6"/8" ROUTED OFFSET BLOCK TO STEEL POSTS.
G - FIELD PUNCHING OF HOLES INTO GUARDRAIL AS DIRECTED BY THE ENGINEER.

HEET 5 OF 8
TYPICAL GUARDRAIL AND GUARDRAIL POST ALTERNATIVES ;362.02

D A A S
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’ Rdwy Standard Drawing 862.01

A

A
.
A =
y GUARDRAIL END S
A UNIT TERMINAL , "::
A
BERM éﬁ; g
‘ FACE OF GUARDRAIL IS ZxFo
FLUSH WITH FACE OF CURB wheg s
=
A % = & -
7 21" m<§u.x
A ROADWAY | - ROADWAY | Eo._og
= = =
W wi-, o4
13 oS-
SPang
= .
SECTION D-D SECTION C-C =2
Lo
r—c ] &
I——D GUARDRAIL END UNIT TYPE TL-3 or TL-2 (50:1 TAPER)
b |
7 l 1 FT. OFFSET FROM z |
FACE OF GUARDRAIL @ TERMINAL
: é I T N S S S ——— : i
: ] ":
: 2'-6" CURB|AND GUTTER =
5]
Lamp ROADWAY g 5
A W = %
GUARDRAIL AT FACE OF CURB o Z=Z
w
A =
: =X
K
>
3 GUARDRAIL END UNIT TERMINAL g Qo
1 2 /_ 12" 5 =
—H/ FOR POSTED SPEEDS > 45mph USE GREU TYPE TL-3 oo <
(.‘0’ >- FOR POSTED SPEEDS < 45mph USE GREU TYPE TL-2 E T -
Loy, 15 SHE
A '
‘ SUILE — =3
‘ = : — -1
A
1 < > @& x
: SECTION C-¢ = SE
| , - t
: wE GUARDRAIL END UNIT TYPE TL-3 or TL-2 o SO
~al |7 (NO 50:1 TAPER REQUIRED) 1 2 £
A (=]
1 i i i i i £ B B Bl ] z <
i B £ 8 g 3
: T T & T I I T T T 8
| | | 2'-g" cuna|mo GUTTER | ] | | |
A
1 ROADWAY -
GUARDRAIL 12' OFFSET FROM FACE OF CURB UEELLLOE 1
 862.01 |

DN NN NN N

18

D D o™

PIIPIIIPIIIITITITITITTITIITITITTITTTITITITTITITITITITITITITITITITITITIITITITITIITIT:

>

Vi g g

y 4




ncdot.gov Guardrail Installation

K

Post length remains

J the same @ 6'-0".

y Ground embedment is
less with 2" increase in

rail height 1"
X

B Sk W v e e e e i

STATE OF
NORTH CAROLINA

RALEIGH, N.C.

2

l

DEPT. OF TRANSPORTATION
DIVISION OF HIGHWAYS

_

7"
o
- —re
~~
m

6'-0
T

T-8I

ELAN
|
|

- Ye"

[/"(

m
//I// SOIL PLATE

§ i €—Fzoz==rq- —-A
i3 = Nl

2
71’2 L

" DIA.

215"x34" HOLES

g SLOT

|7kl”+ %1171'2"*' %ﬁ" 14"1' %6"

N N S S N S S S G S S S N S N i S S N

3'-834"

W6x8.5x6'-0"

34" DIA. A

|
|

: |
SIDE  ERONT

ROUTED |
OFFSET BLOCK

EN o S

STANDARD SHORT WOOD
LINE POST BREAKAWAY POST

] STEEL TUBE = ——
¢

TS 6"x8"x0.1875"
SIDE ERONT
"W6"” STEEL POST

ROADWAY STANDARD DRAWING FOR
GUARDRAIL INSTALLATION

SYSTEM PARTS %

e
TN

-

19 ,
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E
y
. 2
A
-
- 2
A Y
4
: a
8
: PAY LINITS E g.,
o'-3" 4 SPACES @ 1'-8%4" = ¢'-3" - 4 SPACES @ aleslfls 12'-6% _|  GTANDARD §'-3" ‘ < < § P
n - POST SPACING N
e - 5 | sE3s :
| ENDSHOE\ | 1, yngqn 49" ,;rp_o"_/% , /—w-ssu RAIL /‘E%‘%%‘i%?ﬁ ’ MIDSPAN SPLICE % s E |:E| = [
wn
- [
= T T = T e F T T A =t y 4 w =y 0
? v % : =i = = % i i i = - l;:séOEE
: H 2
K n - = i = — k= o
4 _ LR c I D Oy S
| % O = r— = S%Pmg 4
= T T P R ey S PSR e T P P R - AR PR b :
! sEE uo-rsssm;nsJ 1 4.0 [P 2SR SN SRR AT S2TTN /ﬁ,n_‘l’\ = = = -';
1] 2 2 I a i8I ] 8 FNSH =
L = o ULDER GRADE o
I Hl L' L | BERM GUTTER_| (0 Ll we -
| 8§ BENT PLATE RUBI {OPTIONAL} L] =
1 Ll 8EE DETAIL B
C6 x 8.2 RUBRAIL = s
BEE DETAIL A 4
] ELEVATION ]
e
GENERAL NOTES:
1) POSTS 1 THROUGH 5 REQUIRE AN ADDITIONAL HOLE TO ATTACH LOWER BLOCKOUTS AND/OR RUBRAIL.
2) RUBRAIL BLOCKOUTS LOCATED ON FOSTS 1 'mnouau 4 ARE OFFSET DRILLED AND SECURED WITH 54" BUTTONHEAD BOLTS (SEE CHART FOR BOLT
LENGTHS), SECURE BLOCKS ONLY TO POSTS 2 AND 4. SECURE RUBRAIL AND BLOCKOUTS TO POSTS 1 AND 3. RUBRAIL IS SECURED TO POST 5 N~
WITH A 58" x_ 415" BUTTONHEAD BOLT. nuam:L 18 FLARED TO BACK OF POST 8 AND NOT SECURED. ~
3) STEEL SPACER TUBE IS A SCHEDULE 40 GALVANIZED PIPE 6" INSIDE DIAUETER x 9" LONG. ATTACH TUBE TO GUARDRAIL ONLY WITH o h
56" x_ 114" LONG BUTTONHEAD BOLT AND RECTANGULAR PLATE WASHE okm
4) SEE DETAIL D FOR SLOPED RUBRAIL BLOCKOUT. BLOCKOUT IS ATTAGHED TO RAIL ELENENT ONLY. USE 34" x 3" LAQ BOLT WITH FLAT WASHER. P
§) SHOP FABRICATE THE C8 x B.2 RUBRAIL END TO BE CONSISTENT WITH THE S8LOPE OF THE F SHAPE AND ATTACH FLUSH WITH THE SBLOPED 7
4 TOE OF THE BARRIER OR BRIDGE RATL. o = E_J -
6
' (a) AT EXISTING BRIDGE RAIL AND NEW OR EXISTING BARRIERS, ANCHOR RUBRAIL USING THREE 53" x 8" CHEMICALLY ANCHORED = = >
BOLTS WITH WASHERS. MAXIMUNM PROJEGTION FOR BOLTS IS 1%". L) l— -
{b) AT EXISTING BRIDGE RAIL AND NEW OR EXISTING BARRIERS, ANCHOR THE W-BEAM END SHOE USING A 4 BOLT HOLD DOWN PLATE (SEE STD. DWG. B62.04). ; = o L
A 4 BOLT INSERT ASSEMBLY I8 ALLOWED ON PRECAST REINFORCED CONCRETE BARRIER (SEE STD. DWA. 857.01). < -
INSTALL THE W-BEAM END SHOE BEHIND THE NESTED W-BEAM ELEMENTS. P (=] -
(c) AT NEW BRIDGE RAIL, ANCHOR THE W-BEAM END SHOE AND RUBRAIL AS DETAILED ON THE STRUCTURE PLANS. o= <
7) POSTS 1 AND 2 ARE W8 x 13, 7'-6” LONG. ALL OTHER POSTS IN THE ANCHOR UNIT ARE W6 x 8.5. o % m 4
g Z " w
g<st
L OFFSET BLOCK
ses DEI’MI. C AND NOTE 2 YEEER GRRREgBLanK 2 w I X
{TYP.) o m
I_‘E [ s
»n E <L
A =y B =
A
Dﬂ“ﬂ(}'} A}EACH : o ;I g
b B Rer = =P an
— MIDSPAN SPLICE n m m
: i e, S— N < k=g [
4 i 2 ul, 1 1 1 oW
| yA L L " " n L o <
A 1 1 T ! ] 1 1 S
A A = B " DIRECTION OF TRAFFIC (5
1 12'-8" NESTED (ONE FAIL INSIDE ANOTHER)
. PLAN
SHEET 4 0OF 7
A GUARDRAIL ANCHOR UNIT TYPE B-77 ‘
4 862.03 :
A ’
A 4
A
7 20
Vs

~
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A

M

PRt RS-

B-83 STRUCTURE ANCHOR UNIT

BRIDGE DECK

T
S| e
ELAN
!% . a8
P 2 ¢
)
SI10E ERONT
8X 8°X 14" ROUTER

SEE STANDARD 820.04 FOR
INSTALLATION IN SHOULDER BERM

W8 x 21 x 8'-0"

NOTE :
**ELININATE POST 3 AND SHIFT POSTS 1 & 2 ON 50°

PAY LINITS

15'-735" BUARDRAIL MIDSPAN
SPLICE

FII NT '-I "W® BEAM

1 P8 o
seadodohobobbobdo kb ok

i,%%

,.-....
[P

7'-0"

SHOULDER BERM GUTTER

SKEW ANG THAN 30° UNLESS OTHERWISE DIRECTED BY THE ENGINEER.
*THE DISTANGE FNOI E'I) OF BRIDGE RAIL TO CENTER LINE OF THE FIHST POST SNGJL.D BE 1|h' IF CONCRETE BACKWALL IS NOT PRESENT.
-MEASURE QUARDRAIL HEIGHT FROM THE TOP OF ADJACENT SURFACE (8HOULDER, BERM, OR GUTTER
-USE NO WOOD POSTS HITNIN THE GUARDRAIL ANCHOR UNIT LIMITS.
-LAP JOINTS IN THE DIRECTION OF TRAFFIC FLOW.
-POSTS 1 AND 2 TO BE W8 x 21 X 8'-0" LONG STEEL POST AND 8" X 8" X 14" WOOD ROUTED OFFSET BLOCK.
-SHOULDER BERM GUTTER IS REQUIRED IF NO CURBING EXISTS THROUGH ANCHOR UNIT PAY LIMITS.
-ANCHOR THE W-BEAM END SHOE USING A 4 BOLT HOLD DOWN PLATE AS SHOWN IN STANDARD 862,04

3 SPACES 3'-1}8" g3 ¢_qn
POST SPACING
7'-0
| ot ] | WIDSPAN
"W"_BEAM
UARDRAIL

EXISTING 8"X8"

\—SDWLIER BEAM GUTTER
APPI ILAB

ELAN VIEW

8" X 8" CURB

GUARDRAIL ANCHOR UNIT TYPE B-83
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ncdot.gov Guardrail Installation

5
2|
<<
SEE;
SE59| 1
sgE2Z |
y NOTE: | IF EXISTING GUARDRAIL IS LOWER THAN 1'-11", USE AN ADDITIONAL 12'-6" LONG SECTION OF GUARDRAIL, I.IJE%u_ n
FOR EVERY 1” OF HEIGHT DIFFERENCE, TO TRANSITION FROM EXISTING GUARDRAIL TO PROPOSED 2'-1" GUARDRAIL. I—OEOQ:E
&IFZE :
D=, O 2
! ToHa
O~ D
Z .4
] we
=)

1 PAY LINITS 2
PROPOSED 2'-1" MOUNTING HEIGHT FOR QUARDRAIL
OR GREU 25'-0" GUARDRAIL MOUNTING HEIGHT TRANSITION EXISTING 1-11" GURADRAIL NOUNTING HEIGHT 4
e &.3"  glen ¥l §.3" bt . gilev §.3" R &.3" ] g.ar .
I | | I I | I I I I .

GROUND
LEVEL

\

=

2’-1")

l1'-11"

g —
Gasmmmn

-EEEEEE —
- —

pumnann
pramanan

ROADWAY STANDARD DRAWING FOR
GUARDRAIL INSTALLATION

W-BEAM WIDSPAN -
ELEVATION VIEW
4
TRANSITION FROM OR 1'-11" TO 2'-1" W-BEAM GUARDRAIL MOUNTING HEIGHT
] SHEET 4 OF 8 | I
I862.02
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Type lll Guardrail Anchor Units
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Type Il Guardrail Anchor Units

=z

=k
PAY LIMITS 3'-130" STD. 6'-3" SPACING 5:‘3% .
THRIE BEAM GUARDRAIL 'NESTED' WTR SECTI ScEo
(ONE RAIL INSIDE ANOTHER) w9
110" /I.HEEM_EEI.LEE at=

cogT
| < -
| = ] |wsTux
0! 1" 4 stOE
5 =xF=zg
D=L O
Togp<
go2E

|~ -

8" x 4" LIP CURB
12"

NOTE:
**POST NOT REQUIRED FOR SKEW ANGLES GREATER THAN 150° OR LESS THAN 30° UNLESS OTHERWI]
*THE DISTANCE FROM END OF BRIDGE RAIL TO CENTER LINE OF THE FIRST POST SHOULD BE 11}
-SHOULDER BERM GUTTER MUST BE INSTALLED TO THE LIMITS 8" x 4" LIP CURB IS SHOWN IF A
-MEASURE GUARDRAIL HEIGHT FROM THE TOP OF ADJACENT SURFACE (SHOULDER, BERM, OR GUTTH
-LAP JOINTS IN THE DIRECTION OF TRAFFIC FLOW.
-8EE SHEET & FOR POST SECTIONS 1 THRU 9. WTR SEcTION

ELEVATION VIEW

VAR. (MAX.
1-634") ST
U " U " 4 L -
gﬁ:"?‘é;ﬁgsm‘gsﬁégﬂfsm 3 SPACES @ 3'-1}6" _ 8'-11p"  STD. 6'-3" SPACING 2 ¢.=:§ <
SEE STRUCTURE PLANS SHOUDER BAEAK] Boxit E E“’-’ o
8 <¢c
Zwst
EEZL
(Y %
> Ko
£ 857
|_
5 Ere
Bo3s
uﬁﬂuﬂ& .
GUARDRAIL ANCHOR UNIT, TYPE III A ERTEE
FOR ATTACHMENT TO RAIL ON BRIDGE 862.03
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ncdot.gov Guardrail Installation

.
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III C§ Cj .I '7 Lj .t
] peé uararail Anchor Units '
p
1 y p
;o
4
4
4
= ’ o” 3 f
o
o3 1’-9” to center a1 [
i out =z PAY LIMITS 3'-11%",  STD. 6'-3" SPACING . <§% i v
>%08 Of end Shoe THRIE BEAM GUARDRAIL 'NESTED' | Zxso ;
A "o""—l‘f‘1 (ONE RAIL INSIDE ANOTHER) wa®9Pa=
. m=z_ x5 N o co%xz®
QoToH : 2 | |wEEu '
T >
= = EFOFOG
= ® 8 o 21" 1 << E —
Z25/E2T ExrT=Zw
Har 1 D=, O3
o+ : e
35 | b Sons
. 4
=% N
> S FINISH & a y
= GRADE =
4
8" x 4" LIP CURB y
SEE STRUCTURE PLANS
ELEVATION -
NOTE:
**POST NOT REQUIRED FOR SKEW ANGLES GREATER THAN 150° OR LESS THAN 30° UNLESS OTHERWISE DIRECTED BY THE ENGINEER.
*THE DISTANCE FROM END OF BRIDGE RAIL TO CENTER LINE OF THE FIRST POST SHOULD BE 11}%" IF CONCRETE BACKWALL IS NOT PRESENT. 4
-SHOULDER BERM GUTTER MUST BE INSTALLED TO THE LIMITS 8" x 4" LIP CURB IS SHOWN IF ANCHOR UNIT IS NOT ADJACENT TO AN APPROACH SLAB. 4
-MEASURE GUARDRAIL HEIGHT FROM THE TOP OF ADJACENT SURFACE (SHOULDER, BERM, OR GUTTER). %

-LAP JOINTS IN THE DIRECTION OF TRAFFIC FLOW.
-SEE SHEET 3 FOR POST SECTIONS 1 THRU 9.

VERTICAL PLANE AT THE ATTACHMENT 1let 311t 'gn
POINT FOR END SHOE ANCHORAGE, 3 ; f,PA%E‘ﬁ, 3 SPACES @ 8'-11p" _ 3'-11% STD. 6'-3" SPACING
SEE STRUCTURE PLANS %

SHOULDER_ BREAK|POINT

8" x 4" LIP CURB GUARDRAIL POST

BRIDGE END PoST \1'-10"

404 HNIMVHA TIV1iId AVMAVOH
ROADWAY DETAIL DRAWING FOR
STRUCTURE ANCHOR UNITS
UARDRAIL ANCHOR UNIT, TYPE III
JR ATTACHMENT TO RAIL ON BRIDGE

) 1 XN--H
i\ 3 »: KK
4
‘BRIDGE RAIL 10 GA \ 9
: S END SHOE THRIE BEAM ‘W' _BEAM_GUARDRAIL )
GUARDRAIL
WTR_SECTION ;o

IIT 3dAL ‘LINN HOHONY 1IVHAHVND
SLINN HOHONV JUNLONYLS

390149 NO TIVH OL IN3IWHOVLLY HOd

1 BRIDGE DECK Al APPROACH SLAB H . 4
: TN N\ consTRUCTION vorNT Due to error in RSD 862.03 ]
look for this detail in plans

=

PLAN VIEW
GUARDRAIL ANCHOR UNIT, TYPE III :
(862003 | FOR ATTACHMENT TO RAIL ON BRIDGE '
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: Guardrail End Units- MASH :
. ;
.
4
4
% p
L P
[
STRUCTURE << ; .
ANCHOR UNIT 50:1 OR FLATTER FLARE RATE GUARDRAIL END UNIT zl—:d L
PARALLEL TO TYPE TL-3 or TL-2 u_...gg_-; ) 5
LANE . 3 50:1 TAPER =
L ity Sk Byl i LgEr= :
L L b i i g s T3 A3 B4 T~~~ _SHOULDER LINE——— wEZy A
/ o I Pes uSgsE ;
=xhF=0 4
A PELSZ /
EDGE OF LANE Oowg .
<4== z .
=2 /
A = r
STRUCTURE - (=) -
_______ - o -
g [
4
EDGE OF LANE - ;
/ 4
,
.
( iN tx* lx*+1' ;
N LN NN N S B S S 2 LI e — - . __ __ __ _ _SHOULDER LINE ——, _ 4
_________________ o 4
3'] ad 2 o 4
STRUCTURE L = r
ANCHOR _UNIT 50:1 OR FLATTER,_|_ GUARDRAIL END UNIT = /
PARALLEL TO FLARE RATE TYPE TL-3 or TL-2 S w ’
LANE L1 (50:1 TAPER) = =
= uw
SO
8 <
(o] = [:
GUARDRAIL INSTALLATION AT BRIDGE APPROACHES o r
FOR TWO-LANE, TWO-WAY TRAFFIC g _I
* USE FLARE RATE AS THE CONTROL IF THE “"X" DISTANCE IS NOT OBTAINED. “L" APPRAOACH LENGTH (FT.) "L1" TRAILING LENGTH (FT.)
x . = k=
'(GX)&AES 223$D10N1§2(B)UL25R'WIDTHS IN THE HIGHWAY DESIGN BRANCH Z‘E’:égn e e |<£ < :
i ’ ! (WPH) -] 400-_ [ UNDER || OVER | .1001-| 400- | UNDER n K&
"N”= DISTANCE FROM EDGE OF LANE TO FACE OF GUARDRAIL WHERE GUARDRAIL IS 2000 | 2000 | 1000 { 400 || 2000 | 2000 | 1000 | 400 =
PARALLEL TO LANE. 70 862.5' | 962.5' | 350.0' | 287.5' ||187.5' |187.5' [175.0' | 75.0' > o 3
1 SEE STD. 862.03 FOR STRUCTURE ANCHOR UNITS 80 300.0' |287.5 |275.0' |225.0' || 137.5' | 137.5'[100.0' | 75.0' g g
; e o 7 o o | 5.0 o o)
FOR POSTED SPEEDS z 45mph USE GREU TYPE TL-3 = 2le.6 212 5, bl Bl B 5, & o' e o' 2 0, < O ;
FOR POSTED SPEEDS < 45mph USE GREU TYPE TL-2 40 175.0' | 150.0’ [ 187.5' [ 112.5' || 75.0' | 75.0'| 75.0' | 75.0 g
%
FOR POSTED SPEEDS 2 45 MPH USE GREU TYPE TL-3 X I IR N A A B
FOR POSTED SPEEDS < 45 MPH USE GREU TYPE TL-2 :
4
[
SHEET 4 OF 11
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NCDOT Vendor Approved Products List

e https://apps ncdot.gov/vendor/approvedproducts) O ~ @ © | & NCDOT Vendor Approved .. % [ (IS o Sraecy
File Edit View Favorites Tools Help X i’ﬂ ¥
| Business l DMV I Newsroom Programs Projects Travel & Maps 2
Approved Resources DUSness
Approved Products List
Product Listing e e P e e
Podut D (ex. NPYY-ood: |
Seeds CompanyName: ]
Producer/Supplier ProductName: |
Product Group:| Guardrail and Delineators (862)(1088) V|
jecmkiniycertivation Product Category:| End Treatments v
Minimum Sampling Guide Produd: Status: VI
Search | | Reset |
e [ Search | [Reset |
‘Product Plamt _ . Product . Model Product ..
Plant Product Model
D D Gonpany Name  Product Group Gt Product Name o Status Description
NE17- Trinity Hghway ;‘ﬁﬁ?&i’g o Soft Stop Mash roproq  MASH tested; Al steel gahanized tangent end terminal
7819 Products o Treatments  End Terminal HES for use with 31" W-Beam ystem.
NPLZ- Guardrail and
p— Road Systems, Inc. Delineators (862) MSKT Approved  MASH tested; Guardrail End Terminal
7851 Treatments
(1088)
NPL7- Lindsay Guardrail and MaxTersion MASH tested; Telescoping, tension-based guardrail end
7848 GR44 Transportation Delineators (862) et i Treatrat Approved  terminal with an energy absorbing coupler that features
b Solutions (1088) a cutting tooth design. :
© Copyright NCDOT NCDOTHome | NC.gov | Accessibility | Privacy Statement M
#105% ~
— T —r w — g = -

> Currently only 3 MASH approved Guardrail End Units
» NO Flared End MASH approved End Units at this time
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Project Special Provisions
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U Department 1200 New Jersey Ave., SE
of frensportation Washington, D.C. 20590
Federal Highway

Administration January 24,2017

In Reply Refer To:
HSST-1/ CC-126E
Mr. Kaddo Kothman

Road Systems, Inc.

3616 Howard County Airport

Big Spring, TX 79720

Dear Mr. Kothman:

This letter is in response to your August, 1, 2016 request for the Federal Highway
Administration (FHWA) to review a roadside safety device, hardware, or system for eligibility
for reimbursement under the Federal-aid highway program. This FHWA letter of eligibility is
assigned FHWA control number CC-126E and is valid until a subsequent letter is issued by
FHWA that expressly references this device.

Decision

The following devices are eligible, with details provided in the form which is attached as an
integral part of this letter:
* MASH Sequentially Kinking Terminal (MSKT) 2ft. Offset

Scope of this Letter

To be found eligible for Federal-aid funding, new roadside safety devices should meet the crash
test and evaluation criteria contained in the American Association of State Highway and
Transportation Officials” Manual for Assessing Safety Hardware (MASH). However, the
FHWA, the Department of Transportation, and the United States Government do not regulate the
manufacture of roadside safety devices. Eligibility for reimbursement under the Federal-aid
highway program does not establish approval, certification or endorsement of the device for any
particular purpose or use.

This letter is not a determination by the FHWA, the Department of Transportation, or the United
States Government that a vehicle crash involving the device will result in any particular
outcome, nor is it a guarantee of the in-service performance of this device. Proper

facturing, installation, and mai are required in order for this device to function as

tested.

This finding of eligibility is limited to the crashworthiness of the system and does not cover other
structural features. nor conformity with the Manual on Uniform Traffic Control Devices.

)r/approvedproducts/ or appro

YPE - TL-3:
862

units in accordance with the
the 2018 Standard Specificat]

listed on the NCDOT

pr shall submit to the

igs and assembling instructio|
rdance with Article 105-2 of

to the guardrail end unit wi
installation in accordance wit
shed by the manufacturer.

lired on all approach and trailj
uardrail end delineation con|
on of the guardrail in accor
d is incidental to the cost of th

be made in accordance with

Assembly Instructions for

MSKT mAsH Tangent Terminal
for 31" MGS (Midwest Guardrail System)

ROAD SYSTEMS, INC.

P. O. Box 2163
Big Spring, Texas 79721
Phone: (432) 263-2435 FAX: (432) 267-4039

Technical Support & Marketing Phone: (330) 346-0721
Technical Support & Marketing Fax: (330) 346-0722

www.roadsystems.com
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Assembling Instructions

ect NCDOT e
S FARTNER RESOURCES A I S

At Maragament | Evbonmwintd | Geotdhidl | G | Mo | Matesls S Tesn | Photogammentry IEEELIPTR SN Senctuss | Trathe Safty

2018 Roadway Standard Drawings
Roadway Standard Drawings, Details, and Other Resources

A > Corect 1CDCT B+ Semaces B Soecicora » 3512 Soncway Seesws Dmeess

Bridge Approach Fills Detail

https://connect.ncdot.gov/resources/
Specifications/Pages/2018-Roadway-
Standard-Drawings.aspx

888888

MASH Eligible Guardrail End
Units (GREU)

A TERSION - LINCISAY TRANSIORTATION

Souamans

Bead

Max Teosion nsteienon Guize pdt

BT - ROAD SYATENS.
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