INSERTABLE SHEET MA 87

710 mm MAX.
685 mm MIN.

GR-2,2A

0.9525 m, 0.9525 m, 0.9525 m 0.9525 m

. 1.905 m ) 1905 m |

710 mm MAX.
685 mm MIN.
|

GR-2A GR-2
(0.9525 m POST SPACING) (1.905 m POST SPACING)

75 —= "": NOTES:
—=150

+ GUARDRAIL LOCATIONS SHOWN ON PLANS ARE APPROXIMATE ONLY AND CAN BE

180 ADJUSTED DURING CONSTRUCTION IF AND AS DIRECTED BY THE ENGINEER.

4 FOR DETAILS OF POST AND BLOCKOUTS SEE SHEET NO. 501.05.

20 D HOLES

550

FOR DETAILS OF RAIL ELEMENT, RAIL SPLICE JOINT, W BEAM BACK-UP
PLATE, AND ASSOCIATED HARDWARE SEE SHEET NOS. 501.01 AND 501.02.

J U5l oS ~ il THE MAXIMUM DYNAMIC DEFLECTION FOR STANDARD GR-2 IS 600 mm, FOR
90 D HOLES

3 b GR-2A DEFLECTION IS LESS THAN 600 mm SINCE NO TEST DATA IS AVAILABLE.
[ve] <
A _@‘ il I RAIL ELEMENTS ARE FURNISHED SHOP CURVED FOR RADI BETWEEN 1.5 m
B AND 46.0 m.
CRT POST
SHEET 10F 2
SPECIFICATION
reerence ST ANDARD BLOCKED-OUT W BEAM GUARDRAIL (STRONG POST SYSTEM)
221 REV. 7/98
505 VIRGINIA DEPARTMENT OF TRANSPORTATION | UNLESS OTHERWISE NOTED, ALL DIMENSIONS | 501.04

ON THIS SHEET ARE IN MILLIMETERS




REVISED ON 2/01 REVISED

ON 7/01

BLOCKOUT FOR CONCRETE POST
TO BE CUT TO FIT POST SHAPE
TO PREVENT BLOCKOUT FROM

GR-2,2A

DIMENSIONS ROTATING.
SHOWN IN
PARENTHESIS 3
INDICATE 0
ACCEPTABLE
TOLERANCES. 200 200 *
1 ®
M16 X 460 mm < B * [—180(+6)
b___

BOLT ®
Q

150 X 200 X 360 mm
TREATED PINE BLOCK
OR RECYCLED MATERIAL-
20 mm HOLES TO
BE CAST IN POST
13 mm CHAMFER ON
TOP 900 mm OF POST
25 U
CHAMFER MAY BE EXTENDED

ENTIRE LENGTH OF POST F/j_,]
|

AT THE OPTION OF THE |-
d
N

FABRICATOR. (1/2"+/4™)
CONCRETE POST

4 #13 DEFORMED
REINF. BARS 100 mm
LESS THAN HEIGHT
OF POST

M9-6 mm WIRE
STIRRUPS LAPPED
250 mm SPACING
VARIES 125 TO
300 mm C-C

~<———— 1830 mm MIN.

ALL CONCRETE IS
TO BE CLASS 20.

POST MAY BE HOT ROLLED OR WELDED.

19 [ﬁ%L?g’ 200, 150
Q

e P ok ‘
I / :
L] z
|| MI6 X 250 =
BOLT@ €
[l 150 x 200 x 360 g
" ESCIRSQTED PINE 2
RECYCLEEM n
| | MATERIAL ‘

1) e 3 e

OPTIONAL HOLE
TO FACILITATE
GALVANIZING.

STEEL POST

150 X 200 X 360 mm
TREATED PINE BLOCK OR
RECYCLED MATERIAL.

)—HOLES IN POSTS
& BRACKETS ARE
TO BE 20 mm DIA.

~-

POST MAY BE HOT ROLLED OR WELDED.

150

150 X 160 X3 50 mm
TREATED PINE BLOCK OR
RECYCLED MATERIAL.

BLOCKOUT FOR mmAINTENANCE
REPAIR ONLY

CHAMFER ALL CORNERS.
E’D E{
— 2

| 200 | 200

M16 X 460 mm <
BOLT &®

4,
150X200X360 mm
TREATED PINE BLOCK
OR RECYCLED MATERIAL:

HOLE

FGALV. STEEL 10d o
COMMON NAL ™
(DRIVE NAL AT ®
CENTER OF BLOCK
AND POST AFTER

BOLT IS INSTALLED)

3
~!
—20 mm
€
€

SOUTHERN PINE ———=

=

150X200 mm WOOD POST

M16 X 460 mm
BOLT @®

150X200X360 mm
TREATED PINE BLOCK

OR RECYCLED MATERIALJ

POST TO BE GAINED
TO ACCEPT BLOCKOUT

SOUTHERN PINE

ROUND WOOD POST

S
4

|=Sa

180 mm
DIA. MIN. (26)

i
. 2
= b

N— 20 mm

HOLE

" GALV. STEEL 10d
COMMON NAIL
(DRIVE NAIL

AT CENTER OF
BLOCK & POST
AFTER BOLT IS

|, | NSTALLED)

—~

—

[e— 1830 mm MIN. ———=

ALL BOLTS, NUTS, WASHERS, AND OTHER STEEL ITEMS
ARE TO BE GALVANIZED.

ALTERNATE TYPE POSTS AND BLOCKOUT MAY BE
INTERCHANGED ON ANY ONE PROJECT WITH THE
RESTRICTION THAT THE SAME TYPE OF POST AND
BLOCKOUT MUST BE USED IN ANY SINGLE RUN OF
GUARDRAIL.

FOR DETAILS OF GUARDRAIL ELEMENT SPLICE JOINT,
HARDWARE, ETC. SEE SHEET NO'S. 501.01 AND 501.02

THE GUARDRAIL AND MEDIAN BARRIER COMPONENTS
DEPICTED IN AASHTO - AGC - ARTBA "A GUIDE TO
STANDARDIZED HIGHWAY BARRIER HARDWARE" MAY BE
SUBSTITUTED IF INTERCHANGEABLE WITH THE STANDARDS
FOR GUARDRAIL (GR) OR MEDIAN BARRIER (MB) AND
APPROVED BY THE ENGINEER.

& STANDARD WASHER TO BE USED ON LAST 15 mm OF

RUN OFF END.

SHEET 2 OF 2
STANDARD BLOCKED-OUT W BEAM GUARDRAIL (STRONG POST SYSTEM) | “rererence.
REV. 7/98 POST AND BLOCKQUT DETAILS 221
501.05 | gquET?-uss ASN'_?EngRRéW'IzE M’ﬁ{&& Ff'R-é DIMENSIONS | VIRGINIA DEPARTmmENT OF TRANSPORTATION §§§




REVISED ON 12/99 REVISED ON 2/01

REVISED ON 7/01  REVISED ON 7/02

o

C

BEND LOWER W-BEAM
RAIL BEHIND POST AND
ATTACH WITH 15 mm

/E

GR-6

22 m  MINIMUM
3.81m

7.62 m 0.9525 m
POST SPACING

//?1 S.SWW’?\
D

BOLT B ——
/ —© 2.4 m
& ALo.g m Lw.s m
1 % TOE OF DITCH SLOPE
12.5 e
SEE NOTE 2 0.6 m EDGE OF GRADED SHOULDER
EDGE OF GRADED SHOULDER
EDGE OF TRAVEL LANEJ | EDGE OF TRAVEL LANE/
PLAN
STD. | W-BEAM RAIL HEIGHT CONSTANT RELATIVE TO ROADWAY TAPER W-BEAM RAL TO END ANCHORAGE
GR-2 PROFILE GRADE - SEE NOTES 1& 4 SEE NOTES 3 & 4
\ A B =< l | C = D <= E =<
| e— T T T T T T —r T T ‘ 0.3 m
1] T T T T T it T T in u + ; r min.
W it i i n i ﬂ | i I 1 —— S T
" h n " " " 1" n " " 1 !
u N N 1 " T il W 1 1" " 1 !
1 n 1 n I 1 N 1" 1" N 1
u u u u u u u u u U }
FINISHED GRADE
A<l B! AT UPPER W-BEAM C < ~FINISHED GRAD D < £ <
i RAL FACE AaL TR WBEAMN_10E oF DITCH SLOPE SEE END ANCHORAGE
NOTES: DETAL B OR C SHEET
ELEVAT‘ON SEE END ANCHORAGE 501.08A

1. MAXIMUM DISTANCE BETWEEN BOTTOM OF LOWER
W-BEAM RAIL AND FINISH GRADE IS 400 mm. TAPER
BOTH W-BEAM RAILS TO MAINTAIN 400 mm DISTANCE.

W150X14 STEEL OR DETAIL A SHEET 501.08A

6 X 8 wWOOD POST
150X200X350 LG.

ATTACH LOWER

2. BEGIN LOWER W-BEAM AT BEGINNING OF FLARE. BLOCKOUT W-BEAM RAIL
TO POST W/15 mm

3. TAPER BOTH W-BEAM RAILS FROM HEIGHT AT TOE 710 BOLT

OF DITCH SLOPES TO 300 mm BELOW FINISHED 685 "ﬂlﬁ:

GRADE AT LAST POST (2.4 m OFFSET). SEE NOTE @Tgéim LROA\\/FR
4. A 2440 mm LONG POST MUST BE USED WHEN 6 TO BACK OF

UPPER AND LOWER W-BEAM RALS ARE ATTACHED. s POST W/15 mm

- BOLT

5. STANDARD GR-6 TERMINAL TREATMENT MAY BE
USED AT THE RUN-ON END OF DIVIDED HIGHWAYS
(LEFT AND RIGHT OF TRAFFIC) AND AT THE RUN-ON
AND RUN-OFF ENDS ON UNDIVIDED HIGHWAYS.

6. HEIGHT OF UPPER W-BEAM RAIL TO BE MAINTAINED
AT 685mm MINIMUM TO 710 mm MAXIMUM FROM

GRADETS 6
SHOULDER

1830

400 mm
max. SEE
NOTE 1
TOE OF
DITCH

THE EDGE OF GRADED SHOULDER TO THE TOP OF : SmEs
THE RAIL FOR THE ENTIRE LENGTH TO THE TOE OF g
THE DITCH. _ P
7. ALL POST SPACING 1.905 m C-C UNLESS OTHERWISE NOTED. B Lo
THE POST MAY BE W150X14 SEEL OR 150X14 WOOD EXCEPT SECTION A-A
FOR THE LAST 4 TERMINAL POST. SECTION C-C
8. FOR SECTIONS D-D & E-E, AND END ANCHORAGE DETAILS
SEE SHEET 501.08A. SHEET 10F 2
SPECIFICATION
REFERENCE
TERMINAL TREATMENT FOR W BEAM GUARDRAIL
52%? Rev. 7/98
VIRGINIA DEPARTMENT OF TRANSPORTATION UNLESS _OTHERWISE NOTED, ALL DVENSIONS | 50708
ON_ THIS SHEET ARE IN' MILLIMETERS :




REVISED ON 12/99 REVISED ON 2/01

REVISED ON 11/02

150 X 200 X 360 LG

SIZE OF HOLE TO BE DETERMINED

BY MANUFACTURE'S RECOMMENDATIONS
DETAL F
SOLID ROCK CUT INSTALLATION

W150 X14 X 2440 LG.
STEEL POST — o

25 DIA HOLES
DRILLED THRU
W-BEAM AND
ATTACHED TO
PLATE WITH

M22 X 50 LG.
HEX BOLT,
SQ. WASH. &
NUT

DRILL 4-20 mm HOLES
IN POST FLANGE. SEE
NOTE 1

25 DIA HOLE
DRILLED THRU
W-BEAM AND
POST FLANGE.
ATTACH TO PLATE
W/M22 X 50 LG.
HEX BOLT, SQ.
WASH. & NUT

DETAIL A
END ANCHORAGE

WASHERS TO BE
AS DETAILED ON
STANDARD GUARDRAIL
HARDWARE

W150 X14 X 2440 LG.
STEEL POST —— =

. CONCRETE END ANCHORAGE MAY BE USED IN

25 DIA HOLES
DRILLED THRU
W-BEAM AND
ATTACHED TO
PLATE WITH
M22 X 50 LG.
HEX BOLT,

25 DIA HOLE
DRILLED THRU
W-BEAM AND
POST FLANGE.
ATTACH TO PLATE
W/M22 X 50 LG.
HEX BOLT, SAQ.
WASH. & NUT

150 X 200 X 360 LG

BLOCKOUT BLOCKOUT [<— 44 —=
0.7 360 22
: W150 X14 POST W150 X14 POST 22
65 f==— —=| 65 f== —
7 = 65 ﬂ 65 80 T
2440 SEE DETAL A \ ‘ 44
- l_6-o-
i i (’? &
i L 1 P 100 25 mm HOLE
I I .
ATTACH LOWER Lo 1 !
W-BEAM TO POST P - @**}*Eb'@f 360 DETAIL E
TOE OF DITCH ! WITH M15 HEX i ! Lo 5 mm THICK SQUARE WASHER
SLOPE ——| eout —p— P 130
[
4 ‘—(1/1— i ﬁ *14 BARS WELDED
P P a—réf - TO INSERTS
Ll L) L =0
- - - ~>‘50’<— 90
B ~ 4-25 X 45 SLOT — %
SECTION D-D SECTION E-E —=1s0 4-20 mm DIA
SEE W BEAM TERMINAL CONNECTOR HOLES. DRILL
AS DETAILED ON SEET NO. 501.02 50 ONLY IF PLATE *'Eif%'* _
WASHER IS BOLTED TO 5=
GUARDRAIL W BEAM M22 ANCHOR BOLTS POST - SEE
T TERMINAL CONNECTOR (4 REQD.) DETAL D MNOTE ™ .
: 90
— 13 THICK STEEL PLATE
— o 102 |=—
— NOTE: THREADED INSERTS FOR
SOLD M22 THREADED ANCHOR BOLTS VoA 8 50 HEX HEAD
ROCK = EITHER MECHANICAL OR SET IN 1.13 mm STEEL PLATE MAY BE WELDED OR BOLTED
= EPOXY ADHESIVE. LENGTH AND TO POST. IF PLATE IS BOLTED TO POST USE 4- CAP_SCREWS. INSERTS

M16 X 40 LG.HEX HEAD BOLTS W/ HEX NUTS. THREADED 45 mm MIN.

IF
PLATE IS WELDED TO POST DO NOT DRILL 20 mm
HOLES IN PLATE OR IN POST FLANGES.

ANCHOR ASSEMBLY

PLACE OF STEEL POST AT 2.4 OFFSET. CONCRETE END ANCHORAGE

SEE ANCHOR
ASSEMBLY WOSTV i

DETAL —
\| I 1 200
I
l

610

DRILL 4-20 mm HOLES
IN POST FLANGE. SEE

=1
h | 200
L

NOTE 1 N T
f W-BEAM TERMINAL 105
CONNECTOR
% woo—B‘ fx— V
% & ———7/ 181
£ A
b—SEE NOTE 1 g=c=
|—'* 610
3-+10 BAR HOOPS | ¥
750 X 450
3-+10 BARS
l<— 915 450 LG.

DETAIL B DETAIL C

SHEET 2 OF 2 END ANCHORAGE (POST) END ANCHORAGE (CONCRETE)
SPECIFICATION
REFERENCE
TERMINAL TREATMENT FOR W BEAM GUARDRAIL
NEW 7/98 52%?
501084 | UNLESS _OTHERWISE NOTED, ALL DIMENSIONS VIRGINIA DEPARTMENT OF TRANSPORTATION
ON THIS SHEET ARE IN MILLIMETERS




REVISED ON 2/01

REVISED ON 7/02

GR-7

NOTE:
1. GUARDRAL TERMINAL - STD.GR-7,1S TO BE SRT 350 _(AS SHOWN)

MANUFACTURED BY SYRO STEEL COMPANY, THE FLEAT 350
MANUFACTURED BY RQAD SYSTEMS, INC., OR OTHER APPROVED
EQUAL MEETING NCHRP 350 TESTING CRITERIA.

. THE POST OFFSET DIMENSIONS ARE GIVEN TO THE CENTER OF THE

TRAFFIC FACE OF THE BLOCKOUTS. EXCEPT AT THE FIRST TWO
POSTS, WHERE THE DIMENSION IS TO THE CENTER OF THE
TRAFFIC FACE OF THE POST. OFFSET POINTS ARE TO BE LOCATED
BY CHORD MEASUREMENTS AT THE BACK OF THE RAIL EQUAL TO
THE NOMINAL POST SPACINGS SHOWN. POSTS ARE TO BE SET
APPROXIMATELY RADIAL TO THE RAILING AT EACH POST LOCATION.

YELLOW 200 X 900 mm RETROREFLECTIVE ADHESIVE SHEETING TO

" BE APPLIED TO NOSE.

FOR DETAILS OF GUARDRAIL TERMINAL INSTALLATION SITE PREPARATION
P.

" REQUIREMENTS SEE STANDARD GR-S

SLOT GUARD

2 - 16 D NALS TO PREVENT
PLATE ROTATION (THRU

16 mm DIA HOLES IN PLATE
& BEND)

CABLE ASSEMBLY
STRUT ASSEMBLY-

TERMINAL END
SEE NOTE 3

1.2 m
SEE NOTE 2

SHEET 10F 3

@ ©

A tossm Losm j Lo2zm Losm Loasm TRAFFIC
0.15 m
DEFLECTOR ANGLE OF SLOT GUARD SHOULD BE DONOT ATTACH RAL T, W BEAM ATTACHED 1O POSTS
MEASURED AT | POSITIONED IMMEDIATELY DOWNSTREAM OF SLOTS. 13 46,7, 2.4.6,88&9
BACK OF RALL 1,7 m 127 m 127 m 09525 m 09525 m 0.9525 m,0.9525 m 1905 m 1905 m
\
STANDARD M16 x 38 LG. M16 X 38 LG.
ARDRAL | PAY LIMITS M16 X 38 LG.
«——GU R e Gr- WoRGE BoLT o] T B/ spuce BoLT Rl okgE BOLT
TERMINAL W/NUT faa)
H Tl 4 HEH
RIS [1] ~ [ HHES] |/, E= NI /_ /ﬂ
SLOTTED L cagie ancrior
/'VSVTDBEAM L [ GUARDRAIL: BRACKET
GUARDRAIL ||| W/SLOTS — SLOT GUARD

SPECIFICATION
BREAKAWAY CABLE TERMINAL REFERENCE
Rev. 7/98 1. 2 m F L ARE 221
501,09 | UNLESS OTHERWISE NOTED, ALL DIMENSIONS VIRGINIA DEPARTMENT OF TRANSPORTATION 505
ON THIS SHEET ARE IN MILLIMETERS




REVISED ON 5/99

REVISED ON 2/01

REVI

SED ON 7/02

140 X 190 X 915 wWOQD POST

M16 x 250 BUTTON HEAD
BOLT W/WASHER & HEX
NUT - DO NOT ATTACH

RAIL TO POST 2

W-BEAM GUARDRAIL
W/SLOTS

W-BEAM BACK UP
PLATE

M16 X 32 LG. BUTTON HEAD BOLT W/HEX NUT
INSTALL THRU ENLARGED AREA OF SLOT

AN

_r

i

T

?%

F/

[°
[ I

o

50 mm DIA. X 140 LG. PIPE
INSERTED INTO POST =1

/7 STRUT ASSEMBLY

140 x 190 x 915 WOOD POST
_— M16 X 250 LG. BUTTON HEAD BOLT
W/WASHERS & HEX NUT
TERMINAL END SEE NOTE 3
/ SHEET 10F

— SEE DETAIL 1

150 X 200 X 16
BEARING PLATE INSTALL PLATE SO SLOT

OPENING IS AT TOP

CABLE ASSEMBLY
M) STRUT ASSEMBLY/\\ [
g E _
M16 X 240 LG.HEX HEAD 75 X 100 X 10
BOLT W/HEX NUT AND PLATE WASHER
2 WASHERS ¢ :
— N O
\\ v
I™—M16 X 190 LG. HEX HEAD SECTION F-F
BOLT W/HEX NUT
1475 2 - 16 D NALS TO PREVENT
PLATE ROTATION (THRU
16 mm DIA HOLES IN PLATE
460 X 610 X 6 & BEND)
STEEL PLATE 150 X 200 X 16 -
\ / BEARING PLATE F
TUBE SLEEVE 1525 LG.
—
@ 75 X 100 X 10
PLATE WASHER
SECTION "A-A" ENLARGED VIEW © POST =#1
) £
DETAIL 1
Sheet 2 of 3
SPECIFICATION
REFERENCE BREAKAWAY CABLE TERMINAL
221 1.2 m FLARE REV. 7/98
505 VIRGINIA DEPARTMENT OF TRANSPORTATION UNLESS OTHERWISE NOTED, ALL DIMENSIONS | 50110
ON THIS SHEET ARE IN' MILLIMETERS :




REVISED ON 2/01

REVISED ON 7/02

140 X 190 X 915 wWQOD POST

M16 x 250 BUTTON HEAD
BOLT W/WASHER & HEX
NUT - DO NOT ATTACH

RAL TO POST 2

W-BEAM GUARDRAIL
W/SLOTS

W-BEAM BACK UP
PLATE

M16 X 32 LG. BUTTON HEAD BOLT W/HEX NUT
INSTALL THRU ENLARGED AREA OF SLOT

140 x 190 x 915 wWQQOD

F/

STRUT ASSEMBLY

WM

M16 X 240 LG. HEX HEAD
BOLT W/HEX NUT AND
2 WASHERS

\ l . I° ° 2 ;
~, B T
B :?#ﬂ% Ny /s
™~
\ l o o
50 mm DIA. X 140 LG. PIPE
INSERTED INTO POST *1
STRUT ASSEMBLY
O CABLE ASSEMBLY

&

)(&W -1

75 X 100 X 10
PLATE WASHER

\MWG X 190 LG. HEX HEAD
BOLT W/HEX NUT

POST

_— M16 X 250 LG.BUTTON HEAD BOLT
W/WASHERS & HEX NUT

ERMINAL EN

D SEE NOTE 3
HEET 10F 3

— SEE DETAIL 1

150 X 200 X 16
BEARING PLATE INSTALL PLATE SO SLOT

OPENING IS AT TOP

P,

v
SECTION F-F

VIRGINIA DEPARTMENT OF TRANSPORTATION

1475 2 - 16 D NALS TO PREVENT
PLATE ROTATION (THRU
16 mm DIA HOLES IN PLATE
460 X 610 X 6 & BEND)
STEEL PLATE 150 X 200 X 16 =
\ / BEARING PLATE F
TUBE SLEEVE 1525 LG.
@ 75 X 100 X 10
PLATE WASHER
SECTION "A-A" ENLARGED VIEW © POST #1 j
) £
DETAIL 1
Sheet 2 of 3
SPECIFICATION
REFERENCE BREAKAWAY CABLE TERMINAL
221 1.2 m FLARE REV. 7/98
505

501.10

UNLESS OTHERWISE NOTED, ALL DIMENSIONS
ON THIS SHEET ARE IN MILLIMETERS




REVISED ON 2/01

GR-7

150 X 200 X 1830 LG.
150 X 200 X 1830 LG. WOOD CRT POST

M16 X 460 LG. BUTTON HEAD
WOOD CRT POST

BOLT W/WASHER & HEX NUT 150 X 200 X 1830 LG.
ATTACH RAIL TO POST * 5 WOOD CRT POST M16 X 460 LG. BUTTON HEAD
BOLT W/WASHER & HEX NUT
DO NOT ATTACH RALS TO POST
M16 X 460 LG.BUTTON HEAD
BOLT W/WASHER & HEX NUT
DO NOT ATTACH RAIL TO POST >
C : K : J( ::
W-BEAM GUARDRAIL STD. W-BEAM GUARDRAIL
W/SLOTS OR W-BEAM GARDRAIL
550 W/SLOTS 550 550
150 X 200 X 360 W-BEAM_GUARDRAIL 150 X 200 X 360
BLOCK OUT : BACK UP PLATE ' BLOCK OUT

150 X 200 X 360 BLOCK OUT

B 7o NPAR NN N YT\ Ty ST e

400 400 400
90 mm DIA. HOLES 90 mm DIA. HOLES . 90 mm DIA. HOLES
|
i i
SECTION "D-D" SECTION "C-C" SECTION "B-B"
(@ POST *35) (@ POSTS #4, #6, #*8 & *9) (@ POSTS *3 & *7)

Sheet 3 of 3
BREAKAWAY CABLE TERMINAL SREFERENCE "
REV. 7/98 1.2 m FLARE 221
UNLESS OTHERWISE NOTED, ALL DIMENSIONS VIRGINIA DEPARTMENT OF TRANSPORTATION 505

501.M ON THIS SHEET ARE IN' MILLIMETERS




REVISED ON 2/01 REVISED ON 7/02

GR-9

POST A
BEARING PLATE

GUARDRAIL EXIT SLOT
(AWAY FROM TRAFFIC

CABLE ASSEMBLY LENGTH OF NEED
OFFSET STRUT
CABLE ANCHOR 50:1FLARE

POST A, BLOCK A SEE NOTES.
3 PLACES

POST B, BLOCK A W BEAM GUARDRAIL

4 PLACES

°
3
©
3

1.9 m l 1.9 m l 1.9 m 1 1.9 m ! 1.9 m

L 15.2 M
PAY LIMITS GR-9 TERMINAL

BEGIN TYP. GUARDRAK—

GUARDRAIL EXTRUTE

TRAFFIC
TOP VIEW
/_w BEAM GUARDRAIL
1.9 m } 1.9 m } 1.9 m } 1.9 m } 1.9 m ¥ 1.9 m ¥ 1.9 m }—BEGIN TYP. GUARDRAIt—
T i f f 7 f e
H s . . H [
HE [ ;‘6?5
1 i CRT POSTS
soiL solL solL | CRT _POSTS CRT POSTS
PLATE PLATE PLATE ® s (8) (@
3 4) i i i 1
1370 - '
STEEmeM SN POST NUMBER 66, 7 AND 8
TUBES N NUM , 6, AN .
ELEVATION
| ST'D. GR-2, 8 |
! GR-9 TERMINAL SPACING @ 1.9 M REGULAR GR-8
| | WOOD POST ONLY | (WEAK POST)

I]DQE—?Q 8 B B B B B B B ] B B B ] B ] T T
NOTES: TRANSITION FROM GR-9 TERMINAL TO WEAK POST GUARDRAIL

THIS DESIGN SHALL ONLY BE USED AFTER AN ANALYSIS INDICATES IT IS MORE
COST EFFECTIVE THAN PROVIDING THE FLARE FOR A ST'D. GR-7 OR EXTENDING THE
GUARDRAIL TO PROVIDE A ST'D. GR-6 TERMINAL.

ALTERNATE BREAKAWAY CABLE TERMINAL (GR-9) IS TO BE ET-2000 (AS SHOWN) MANUFACTURED

BY SYRO STEEL COMPANY, BRAKEMASTER AS MANUFACTURED BY ENERGY ABSORPTION SYSTEMS, INC.,
THE BEST SYSTEM AS MANUFACTURED BY INTERSTATE STEEL CORPORATION, THE SKT-350 AS
MANUFACTURED BY ROAD SYSTEMS INC., OR OTHER VDOT APPROVED EQUAL MEETING NCHRP 350
TESTING CRITERIA. ALL TERMINALS SHALL BE INSTALLED ACCORDING TO THE MANUFACTURER'S
INSTALLATION INSTRUCTIONS.

FOR DETAILS, DIMENSIONS, QUANTITIES AND OTHER INFORMATION NOT SHOWN HEREON, SEE INDIVIDUAL
MANUFACTURER'S PLANS.

DIRECTION OF TAPE SHALL CONFORM TO MUTCD APPLICATION FOR DIAGONAL STRIPS ON OBJECT
MARKERS AND BRIDGE END PANELS. COLOR OF TAPE SHALL BE AMBER (YELLOW).

THE GUARDRAIL AND MEDIAN BARRIER COMPONENTS DEPICTED IN A.R.T.B.A. TECHNICAL BULLETIN
NUMBER 268B MAY BE SUBSTITUTED IF INTERCHANGEABLE WITH THE STANDARDS FOR GUARDRAIL (GR)
OR MEDIAN BARRIER (MB) AND APPROVED BY THE ENGINEER.

CRT POSTS REQUIRED ON POST NUMBER 5, 6,7 AND 8.
ALL STANDARD GR-9 TERMINALS WILL BE INSTALLED WITH A MINIMUM FLARE RATE OF 50:1. PLEASE

REFER TO THIS MANUFACTURER'S INSTALLATION INSTRUCTIONS FOR SPECIFIC INFORMATION ON THEIR
TERMINAL SYSTEM'S RECOMMENDED STRAIGHT LINE FLARE RATE.

SPECIFICATION

REF ERENCE ALTERNATE BREAKAWAY CABLE TERMINAL

505.01 NO FLARE REV. 4-98

VIRGINIA DEPARTMENT OF TRANSPORTATION UNLESS OTHERWISE NOTED, ALL_DIMENSIONS| 50116
ON THIS SHEET ARE IN MILLIMETERS




REVISED ON 2/01

REVISED ON 7/01

-

I—»C

See Sheet 3 of 3
for Bearing Plate Details

4 Spaces at 0.476 m_ |

GR-FOA-1

Minimum
5 Spaces
Standard

s

Notes:

|
Bl

B

Fixed objects may consis of bridge
rails, abutments, piers, retaining walls,
or other flat surfaced structures with

a vertical face.

lc]

Two sections of W-Beam one

(For Standard

set inside the other
et see Sheet 3 o

-

4 Spaces at 0.9525 m
TYPE I b
RUN ON

GR-FOA-1, Type II run-off details,

B

2. Bridge railends and bridge parapets
must be of adequate strength to
accept fullimpact loading.

f 3. Use wood posts.)
PLAN v P 3. Guordroilcompv?ﬁectt]so%o l’%e ig "
. : accordance wi oad an
M16 x 150 mm FA';;edhObJetCt gtongor? Bridge Standords.
Exp. Anchor Bolt 145~ 330 ac menR F vordroi
2075 2 |- ?'Y"Sg"]'d GR-FOA-1 4.Posts 1,2,3,4 ond 5 require an
additional hole to attach lower blocks
6 Ashpalt Curb where required ond/or rubrail. Rubrailis not bolted
to post 2 and 4.
Z .- ANY — — — — — — — — =
I' (o= I E. \§ 3 I' = 'I 7 0 I' < 'I 5. Bottom wood blocks located on posts
o O G 3 \ | T || 1 through 4 are center drilled and
3 - [T T T T T L1 — h | | | | | | = secured with M16 carriage bolts.
_ Jc;l [ ‘} Joe | - . \\ | (Length as required.)
I LY
1220 [ I |\<§>l | I | I | I | ®| | [ | | | | | 6. W-beam is no bolted to posts
e | | | | | 2.3,14,6 and 8; Bolt balock diretly to
os—{ |= | T T T || || N N post.
ELEVATION | | | | | | | | 7. Appropriate length M22 diameter ASTM
= | | | | | | | | | || A325 hex bolts must be used with
. | | | | | hru drilled holes with a 16 mm bearing
Ihfﬁe ME:GMEX%OSSIW \ | | | | | I J I ] LI LI plate on th?_ back Is:ideII of the bridge
nchor Bolts mm  long. 6 7 8 9 parapet or Terminal wall.
1o 1o 1 b
1 2 3 4 )

New Bridges - Attochments

RUBRAIL WOOD BLOCKS
180 mm x 150 mm x THICKNESS

One Way Traffic - Run-on, 2-GR-FOA-1, Type [

- Run-off, 2-GR-FOA-1, Type II

Two Waoy Traoffic - Run On, 4-GR-FOA-1, Type 1
Existing bridge attachments as shown on plans.

@D\

R

(o]

685

230

2130

1 ]
SECTION A-A

Posts 1,3 & 5
Posts 2 & 4
M16 carriage bolt |

nut & washer, see
note 5

Two sections of W Beam
one set inside of the other

=

Post | Thickness
Vertical Bridge ] 170 Material/Specifications/Notes
Terminal Wall
or other Flat 130 M16 x 460 mm Guardrail bolt & Recessed nut
Surfoce Structure.
3 90 Standord 150 x 200 mm Wood post & Block
50 Standard W-beam terminal connector

=

©

1830

B B

SECTION A-A

See Note 7K\ §

Standard W-beam rail

M16 x 50 mm Guardrailbolt & Recessed nut
(See Standord GR-HDW)

Rectangular Plate Washer
(See Standard GR-HDW)

Bent plate rubrail
(See sheet 3 of 3)

C150 x 12 rubrail
(See sheet 3 of 3)

Mod. 150 x 200 mm Wood post & Stondard block
(2130 mm length post)

Washer for M16 bolt

SECTION C-C

@ ®|®|0|e|®PEIEIO|E

Sheet 10of 3
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REFERENCE
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REVISED ON 2/01

REVISED ON 7/01

GR-FOA-1

See Sheet 3 o

C
/—See note 7

f3
for Bearing Plote Detail

4 Spaces at 0.476 m

330

o

| 0] ‘ /
X X X X—X é
I I

B

4 Spaces at 0.9525 m

Minimum

5 Spaces

Stondord
GR-2

=

|
R

M16 x 150 mm Exp. Anchor Bolt

—| — @« Lo
Two sections of W-beam (For Stondard GR-FOA-1, Type lirun-off —_———————
one set inside the other details, see sheet 3 of 3. Use steelposts.)
330 | ;ixedhObject gtandar;ll
| 2075 “ Xgrmﬂb::eurp- S:L?‘ZOT: néR "'IOA ! vorere
where required Type
20 "MrA g pRAPA P PR
o e e = '_'xl ¢ - — T
oo | \] IR 1 = T
2 O -3 - 1 — - - - -I Bl — I I Iz -|/
LI s — e —— \!IJ\ L || L
oS IR a T i
Y It I N I F
/ ELEVATONT | Iy 1y 1y ¥ ¥ K K
Zhree M16 Expansion | | | | | | | | | | | | | | | | | |
Anchor Bolts 150 mm long. |J |J |J |J |J |J |J L L
1 2 3 4 5 6 7 8 9

Notes:

FN

. W-beom

. Fixed objects may consis of bridge

rails, abutments, piers, retaining walls,
or other flot surfoced structures with
a vertical face.

. Brid?e railends ond bridge poropets

must be of adequate strength to
accept fullimpact loading.

. Guardrail components to be in

accordance with VDOT Road and
Bridge Standards.

.Posts 1,2,3,4 and 5 require an

additional hole to attach lower blocks
and/or rubrail. Rubrailis not bolted
to post 2 ond 4.

. Bottom wood blocks located on posts

1through 4 are center drilled and
secured with M16 carriage bolts.
(Length os required.)

is no bolted to posts
2,3,4,6 aond 8; Bolt balock diretly to
post.

. Appropriate length M22 diameter ASTM

A325 hex bolts must be used with

hru drilled holes with a 16 mm bearing
plote on the bock side of the bridge
paropet or Terminal wall.

New Bridges - Attachments . -
One-Way Traffic - RRun-gpf, 22-%7?-’;%A-1' '[rype | 5 RUBRAIL WOOD BLOCKS Item | Material/Specifications/Notes
- -0ff, 2-GR-FOA-1, 1] Vertical Brid i
Two-Way Traffic - R';Tn-On, 4-GR-FQA-1, T);gz | Tz:n;?:ol Vr\llolll;e 180 mm_x 150 mm x Thickness @ i,:zng(:;id:’rlgq)ggio%i?;spgs;m
Existing bridge attachments as shown on plans. g[‘r?g;eer 'gtlr?:nctureA Plozslt Thi‘i;’:” ;riot?? Pine Block or Recycled
aterial
Two sections of W-Beam @ 100 @ Standard W-beam term‘inolconnector
G}\\ Xone set inside the other See Note 7 70 @ Standard W-beam rail
da 4 35 M16x50 Guordrailbolt &
f:DD .o—@ | n_@ \ . @ Rec);sseduzijtrm °
tﬂ-g-g 8 @ Standard W-beam back-up plate
el
of T s e g T O|E sy
® Posts 2 & 4 i
iR | D
M16 i
||_ ) bolt, nut & L JI s A
— washer. See — -
note 5. @ M16x250 Guardrail bolt and
SECTION A-A SECTION B-B SECTION C-C Rrecessed nut
Sheet 2 of 3
SPECIFICATION
W-BEAM GUARDRAIL-FIXED OBJECT ATTACHMENT REFERENCE
cer. 770s T OR USE BETWEEN VERTICAL FIXED OBJECTS AND GUARDRAIL (STEEL POSTS) o5
501.23 |UNLESS OTHERWISE NOTED, ALL DIMENSIONS VIRGINIA DEPARTMENT OF TRANSPORTATION
: ON THIS SHEET ARE IN MILLIMETERS




REVISED ON 2/01

REVISED ON 7/01

GR-FOA-2

New Bridges - Attochments

One - Way Traffic-Run-on, 2-GR-FOA-2,Type |
-Run-off, 2-GR-FOA-2, Type Il
Two - Way Traffic-Run-on, 4-GR-FOA-2, Type |

Section C-C and D-D. Shop fabrication
may be required. Right hand and left
hand twists will be necessary.

Existing bridge attachments aos shown on plans.

Two sections of W-Beam
®\ ione set inside the ot

her

—See sheet 3 of 3 Minimum
5 S
E)%rtoB:Ieorlng Plate |>D Stonzooieds
4 spaces ot 0.476 m 4 spaces at 0.9525 m ,OR-2
Fee note 7 |>C | )
A
| = |
" EEE s B—F &
——————— 101 XXX IXEXE X =
—C gD l=n @ R on
PLAN Two sections of W-beam (For Standard GR-FOA-2,
I one set inside the other Type lirun-off details, see
T bttochmant 33%?3?33
g, o e . S o
2075 Schedule 40 Golvanized of W-beam align with barrier ype |
/_| pipe. curb
‘@ @ 145 = l;‘ q @ (‘? Ashalt Curb if requ:red
- =y = = -
| oo ' 5 [ o | 7 5
9 o CTF ¥ t= S— - S— - . 7 |3 8I4
D= e 1 AR R T
T S 3
& e O Nl T T TSI 1T 1T T
=0 N I N N
B I e e VN
/ | | | | | | | | | | 6 7 8 9
onener bote TS0 . long. bbb b
1 2 3 4 5 Note:
M16 x 75 mm Lag bolt Rubrail must be twisted 35° between

Notes:

1. Fixed objects may consist of safety
shoped bridge parapets or concrete
barriers.

N

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

Guardrail components to be in accord-
ance with VDOT Road and Bridge
Standards.

. Posts 1,2,3,4 ond 5 require an additional
hole to attach lower blocks and/or rubrail.
Rubrail is not bolted to posts 2 and 4.

5. Bottom wood blocks located on posts
1through 4 oare center drilled and
secured with M16 carriage bolts.
(Length as required)

6. W-beam is not bolted to posts at
posts 2,3,4,6 ond 8, Bolt block directly
to post.

7. Appropriate length M22 ASTM A325M
hex bolts must be used with thru drilled
holes with a 16 mm bearing plate on the
back side of the bridge parapet or
concrete baorrier.

RUBRAIL WOOD BLOCKS
180 mm x 150 mm

«

FN

Post [Thickness|
M| 158
17
79
38

Materiol/Specifications/Notes

M16 x 450 Guardrailbolt &
Recessed nut

Standard 150 x 200 Wood post & Block

Standard W-beam terminal connector

Stondord W-beam rail

Item
O
®
®
®
M16 50 Guordrailbolt & R d
©c -© . /@\3 Sofetyshope ® |nut Gee Stondord GR-HOWY -
\_ _ﬂ_“ — _@ or Concrete @ Rectongular Plate Washer
— T 2 Barrier. . (See Standard GR-HDW)
5 Pots 13 & 9 i Ofeers s ¥t
g | | Posts 2 & 4 2 25150 Xh 12' r;brcf)ils)
o ee shee ]
| | ® | | 3 @[ k15?2x1 200 Wood post & Standard
oc m length post)
| | Mi6 carriage bolt, | | § Washer for M16 bolt
B |_| nut & washer. A |_| Wood blockout for rubrail
See note 5 @ (see sheet 3 of 3)
SECTION A-A SECTION B-B SECTION C-C SECTION D-D
(W Beam Omitted) Sheet 10f 3
SPECIFICATION
W-BEAM CGUARDRAIL - FIXED OBJECT ATTACHMENT REFERENCE
s FOR USE BETWEEN SAFETY SHAPE AND GUARDRAIL (WOOD POSTS) |
501.25 |UNLESS OTHERWISE NOTED, ALL DIMENSIONS VIRGINIA DEPARTMENT OF TRANSPORTATION
: ON THIS SHEET ARE IN MILLIMETERS




REVISED ON 2/01

REVISED ON 7/01

One - Way Traffic-Run

-Run-
Two - Way Traffic-Run-on, 4-GR-FOA-2, Type |

Existing bridge attachments as shown on plans.

-on, 2-GR-FOA-2,Type |
off, 2-GR-FOA-2, Type II

Two sections of W-Beam

N\ one set inside the other

it

Mininum
—See sheet 3 of 3 D gtosnpdzizs
B%rtoEiileormg P.-Iiec | _4 spoces ot 0.476 m 4 spaces ot 0.9525 m (GR-2
| See note 7I 0 B ‘
= 2
[T I I - 1Ll
T T T T 3
—c Laepleg @ ruN ON g
PLAN Two sections of W-beam (For Standard GR-FOA-2, . ¢
one set inside the other Type lirun-off details, Fixed object Stondard
; .
—329| Steel spacer tube see sheet 3 of g:::?w%';TdenéR-FOA-z Guardrall 5
ws | f] B S R - stoot Cur i reives
2 1L p:pe. 6
Lo M 8§ 28 _pR. P2 _p
[ g C I B8 T |4 | T T 18 &
[ — ) 1 TS 1 ) ;
8 o CT8 8§ = - - - - ISI ISI |I I I I I I ] 8|4
5 L ) ———— ——— VR B | |
[ ]}@I [ TT 1T T] @ T T T T
@ 1y 1y || | || |
_ELEVATION _ [\ [ Iy Iy Iy T || N || N
A A I A A
hree M1 i
on:\gr boltzxfsogs;znm long. I_J I_J I_J I_J I_J I_J I_J I.J I.J
1 2 3 4 5 6 7 8 9
M16 x 75 mm Lag bolt Notes:
New Bridges - Attochments Rubrail must be twisted 35° between

Section C-C and D-D. Shop fabrication
may be required. Right hand and left
hand twists will be necessary.

Safety-shape
Bridge Parapet
or Concrete

1. Fixed objects may consist of safety

. Bridge rail ends and bridge parapets

. Guardrail components to be in accord-

. Posts 1,2,3,4 and 5 require an odditional

. W-beam is not bolted to posts at

. Appropriate length M22 ASTM

GR-FOA-2

Notes:

shaped bridge parapets or concrete
barriers.

must be of adequate strength to accept
full impact loading.

ance with VDOT Road and Bridge
Standards.

hole to attoch lower blocks and/or rubrail.
Rubrail is not bolted to posts 2 aond 4.

Bottom wood blocks located on posts
1 through 4 are center drilled and
secured with M16 carriage bolts.
(Length as required)

posts 2,3,4,6 and 8, Bolt block directly
to post.

A325M hex bolts must be used with
thru drilled holes with a M16 bearing
plate on the back side of the bridge
paraopet or concrete barrier.

RUBRAIL WOOD BLOCKS

180 x 100
Post [Thickness|
| 108
= 82
50
[4] 25
Item| Material/Specifications/Notes
M16 washer

e

Standard W150x13.5 Steel Post
and Standard 150x200x360 mm
Treated Pine Block or Recycled
Material

St'd W-beam terminal connector

Standard W-beam rail
M16 x 50 Guardrailbolt and

VIRGINIA DEPARTMENT OF TRANSPORTATION

®
®
D A Barrier. @ Recessed nut
- D 3 ] Fa @ Stondard W-beam back-up plote
s 2 O S ¥
3| e 7 o [oEnes,
| - | C Rectangular plate washer
| | ' | | : ®|(see Stondord CR-HOW)
|_| ffﬁ o |_| S y\lsgc;dsa?:tkgutoffog)rubmu
N See note 5 } @)|M6 » 250 Guararailbolt and
SECTION A-A SECTION B-B SECTION C-C SECTION D-D Recessed nut
(W Beam Omitted) Sheet 2 of 3
SREFERENCE " W-BEAM GUARDRAIL - FIXED OBJECT ATTACHMENT
o FOR USE WITH SAFETY SHAPE - STEEL POSTS Rev. /58

UNLESS OTHERWISE NOTED, ALL DIMENSIONS
ON THIS SHEET ARE IN MILLIMETERS

501.26




REVISED ON 2/01

GR-FOA-4

||
X U

SECTION A-A

(One rail omitted)

|
.

SECTION B-B

(One rail omitted)

M16 Carriage Bolt
nut & washer
See note 4

TYPE | Two run-on sections (with two rubrails as shown)

TYPE Il One run-on section (with one rubrail retoined)
One run-off section (with one rubrailremoved)

TYPE Wl Two run-off sections (with both rubrails removed)

(W-Beam omitted)

4 S t 0.476
| paces o m 4 Spaces ot 0.9525 m — =
See note 6 « TravelLane (run-on)
\ ~C D A 8
1 1 1 I'§
h_// -
Il
[
1 1 1 1 3
L—C LD LeA L—B
PLAN le—— Two sections of W-beom e Trovellone (rur.‘n on) .
one set inside the other Fixed object attochment —e—=—s—s—Stondord MB-3, 3A
Standard GR-FOA-4
Steel spacer tube 150 I1.D. x 230 mm long schedule 40
3050 | galvanized pipe - to be compressed at its lower end
330 to moke outside of W-beam align with barrier curb.
® 6 OONE= @ (?) 9‘) @?D G? @ ®
-
| — vd
[N N I || T 7 AT | AN || || \
0 oo I I~ || —1 (IR —1 || o1 ]
@ o o o] — 18 &l | | | || | [
: . ) R | Jol | ° 4 °
IConcrete medion barrier St'd. MB-7A ,/'E 7 L = P = A E T ) 5 15 lg 1gq
o] L eV YF T q N _
Three M16 expansion anchor — Hlole -nt r;btronl tl? be verltlcc".'y
Its 1 1220 \ elongated to allow overlapping
bolts 150 mm long MIO x 75 mm lag bolt in order to fit inside post.
ELEVATION Notes:
Note: 1. Allguardrail posts are to be steel.
Rubrail must be twisted 35° between 2. All guardrail components are to be in accordance
Sections C-C ond D-D. Shop fabrication with VDOT Road and Bridge Standards.
T tions of W-Bea rt'nc'uyt be ';'quunred.'Rngdht and left hond
wo seclion “Seom wists willbe required. 3. Posts 1,2,3,4 and 5 require an additional hole
one setinside the other to ottach lower blocks and/or rubrail. Rubrail
is not bolted to posts 2 and 4.
T4 T 4 4. Bottom wood blocks located on posts 1 through
0 9 4 are to be drilled ond secured with M16
E % %3 © corrioge bolts (length as required).
230
o o 5. W-beam is not bolted to posts 2,4,5 and 7. These
M Dl blocks are to be bolted directly to posts.
® SendoRI N SECTION C-C SECTION D-D A
| | f\—rosts 2 & 4 || 6. Appropriote length M22 ASTM A325M hex bolts

are to be used with holes drilled through

the concrete median barrier, attaching the W-beam

ter

minal connectors on each side.

Moteriol / Specifications / Notes

Item

Moteriol / Specifications / Notes

M16 washer

Bent plate rubrail (See sheet 2 of 2)

Standard W150x13.5 SteelPost and
Stondord 150x200x360 mm Treated
Pine Block or Recycled Material

C150x12 rubrail (See sheet 2 of

2)

Rectongular plote washer

St'd. W-Beam terminal connector (Mod.)

(See Standard GR-HDW)

Wood blockout for rubrail

Standard W-Beam rail

(See sheet 2 of 2)

M16x50 guordrailbolt & recessed nut

Cllecle®

M16x250 guardrail bolt & recessed nut

Rubr ail ltem
o
Post | Thickness 8
[1]| 108
83
51 %
25 ®
®

Stondord W-Beom baockup plote

Sheet 1 of 2
*kererence | BLOCKED-OUT W-BEAM MEDIAN BARRIER-FIXED OBJECT ATTACHMENT
FOR USE BETWEEN STANDARD MB-7A AND STANDARD MB-3 . oe
50 VIRGINIA DEPARTMENT OF TRANSPORTATION |UNLE)§|ST91|TSHESRHVI!IESF R‘gg E"E’l GIFLLuag\ATEE'T?SéONS | 501.28




REVISED ON 2/01

GR-2 1.83 m minimum

GR-2A Less thaon 1.85 m to 0.92 m [

AB OR C

GR-INS

7.62 m Min.
@ 1.905 m

Varioble ©

Limits of payment for St'd. GR-2A
* 4 St'd. GR-2A Post
Spaces before Fixed
Object

0.9525 m Typ. Spacing

1.905 m

|
®

|
®

S —-

I R B B B ,

™
i
S
©
Paved St'd. GR-2 2
Shoulder a2
[¢]
AAAAA g B !
g (
] &
L
SECTION A-A

*For Two Way Traffic, use 4 Post Spacing
Design from eoch end of fixed object.

@ 1f 610 mm dimension cannot be obtained use
St'd. MB-7C treatment shown Section C-C.

GR-8 2.75 m minimum
GR-8a Less than 2.75 m to 2.15 m
GR-8B Less thon 2.15 m to 1.70 m

@610 mm Abs. Min. 0 Pier Footing or

Foundation

Roadside Obstruction

SECTION B-B

-

A, B OR C

-

TRAFFIC RUN ON OR RUN OFF

© Roadside Obstruction

For use where distance face of rail to
fixed object is less than 0.92 m.

St'd. MB-7C

=]

S Roadside Obstruclion\

SECTION C-C

_— {4

~—TT

1
| I—— Underground or
) low profile obstruction

|

Y|
Note:

If ground level or underground fixed

object necessitates the elimination of
one or more posts, a SPECIAL DESIGN
willbe required.

DETAIL OF SPECIAL DESIGN SITUATION

D — One or more posts as

@ - required to avoid object.
N — m é
o=~

3 Blockout (Max.)

[Std. Guardrail

Cost of additional
blockouts to be
included in price
bid per lineor meter

of guardrail. T
Underground or low :I:l
profile obstruction |}
o
SECTION D-D

DETAIL OF MULTIPLE BLOCK-OUT
TO AVOID UNDERGROUND OR
LOW PROFILE OBSTRUCTION

Sheet 3 of 8
SPECIFICATION
REFERENCE
221 W BEAM GUARDRAIL INSTALLATION CRITERIA
Rev. 6/98
505
VIRGINIA DEPARTMENT OF TRANSPORTATION |UNLESS OTHERWISE NOTED, ALL DIMENSIONS | 507 37
ON THIS SHEET ARE IN MILLIMETERS




REVISED ON 2/01

WEAK POST INSTALLATION

1.9 m
GR-2

..... v s
8 spaces @ 4 spaces
0.950 m @19 m

St'd. GR-88 GR-8A

4—!‘-4 spuces —blﬂ- 8 spoces @ ~—| GR-2

GR BA Sid GR 88

Radial Guardrail
(6 m R Min.)
with End Section

ADJACENT TO UNDIVIDED HIGHWAY

..... ;W

(

[ S

1

GR GR-8
GR-8
Anchor Radiol Guardrail(6 m R Min.)
Treatment with End Section

ADJACENT TO DIVIDED HIGHWAY
INSTALLATION AT ENTRANCE OR OTHER R

Radial Guardrail

with End Section

ADJACENT TO UNDIVIDED HIGHWAY

STRONG POST INSTALLATION

-_

—_—

A

IR M NG
CR-2 CR-2 to be aligned

6 m R Min.)
Strong Post

Guardrail

Asphalt Concrete 100

Curb Bock-up

-

[ S

GR-INS

Face of guardrail

face jfcy

Asphalt Curb

with

mm

Material

L —
8 Approach
~  Paved
Shoulder
T R
(\rslﬁhzend section (\Rodnol Gu%’fdrzonl
(6 m R Min.) ASPHALT CURB SECTION

with End Section
ADJACENT TO DIVIDED HIGHWAY
(ST'D GR-2 ONLY)
EQUIRED OPENING

TABLE |
NORMAL GUARDRAIL LOCATION-THROUGH TRAFFIC LANES
LEFT OF TRAFFIC
OFFSET FROM
SHOULDER PAVED SHOULDER EDGE OF PAVEMENT
WIDTH WIDTH TO FACE OF GUARDRAIL
(S) (Pg) 0
4.5 m 09,12,30 or 3.6 m 3.6 m
39 m 09 m 3.0 m
3.6 m (Med. 6 lone) 3.0 m 3.0 m
33 m 09 m 24 m
2.4 m (Med. 09 moril2m 1.5 m
TABLE 1
NORMAL GUARDRAIL LOCATION-THROUGH TRAFFIC LANES

Strong Post
Guardrail 7

Strong Post
Guordro:l7

Face of guardrail to be
aligned with face of curb

Travel
lone

Roadway Pave.

685 Typ.

Shoulder-Paved or
Unpaved

CURB SECTION
INSTALLATION ADJACENT TO CURBED SECTIONS

(NOT APPLICABLE TO URBAN DESIGN WITH SIDEWALK OR SIDEWALK SPACE)
ALL CURBS MUST BE MOUNTABLE

Face of guardrail to
be aligned with
face of curb

Travel
lane

Roadway Pove.

Shoulder -Paved
or Unpaved

CURB & GUTTER SECTION

RIGHT OF TRAFFIC

SHV(\?I%LTE‘ER PAVE?N IS?SULDER . SDEECFESE;E’ZSEE‘ASSANL o GIL?J éé’ 85@; Alé(l? E A;II_% I\IID-EO N

(S (Pg) 0 —

45 m 1.8,3.0 or 3.6 m 36 m _.|

39 m 24 m 3.0 m

33 m 0,0.9,1.2 or 1.8 m 2.4 m i—l |

2.7 m 0,09 or 1.2 m 1.8 m S Shoulder Recoverable

2.1m 0 or .09 m 1.2 m I I Area-6:1 Slope I

1.5 m 0 or .09 m 086 m

Sheet 6 of 8
SRt

221 W BEAM GUARDRAIL INSTALLATION CRITERIA
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REVISED ON 2/01 REVISED ON 7/01

GR-INS

30.4 m

See St'd. GR-FOA-1or 2 5 Spaces @ 1.905 m

8 Spaces @ 0.9525 m 4 Spaces @ 1.905 m
(Weak Post) (Weaok Post)

Weak Post @ 3.81m
—_

Fi j St'd. GR-2 St'd. GR-88 St'd. GR-8A
ixed Object Std. GR-8
A 8 8 8 8 8 8 8 8 ¥ i1

685 mm Height \— 765 mm Height
(Typicald
TRANSITION FROM WEAK POST GUARDRAIL TO
FIXED OBJECT

7.62 m
St'd. GR-8 @ 3.81 m Spacing St'd. GR-2 @ 1.905 m Spacing 0.9525_m0.9525 ]
| /Fixed Object
I B B 8 A_(8) (
———

TRANSITION FROM FIXED OBJECT TO
WEAK POST GUARDRAIL Indicotes extra post required

for run off fixed object
attachment St'd. GR-FOA-1 Type II

15.24 m
St'd. GR-2 )
@ 1.905 m Spocing 8 Spaces @ 0.9525 m | 4 Spaces @ 1.905 m Weak Post @ 3.81m
St'd. GR-8A St'd. GR-8A St'd. GR-8
I I T T T I I I I I I T I
<:| TRAFFIC
TRANSITION FROM WEAK POST TO
STRONG POST GUARDRAIL
Sheet 7 of 8
e
W BEAM GUARDRAIL INSTALLATION CRITERIA
Rev. 7/98 221
s01.36 |UNLESS OTHERWISE NOTED. ALL DIMENSIONS| VIRGINIA DEPARTMENT OF TRANSPORTATION 205
ON THIS SHEET ARE IN MILLIMETERS




REVISED ON 2/01 REVISED ON 7/01

GR-8A, | GR-7 |
@ 1.905 m Spacing ggggn‘; 3.81m —=T="7 <pocing @ 1.905 ™ |
5 L i i B —

I I I I =z 1
‘ TRAFFIC

[] [}
‘TRAFFIC
TRANSITION FROM STRONG POST TO
WEAK POST GUARDRAIL

TRANSITION FROM GR-7 TERMINAL TO WEAK POST GUARDRAIL

4 Spaces @ 1.905 m 8 Spaces @ 1.905 m
@
ge801kmp°$sp'ocing (Weak Post) | (Weak Post) 4 Spoces @ 1.905 m
~ " Std. 6R-8 | St'd. GR-8A St'd. GR-8B

St'd. GR-2 Strong Post)

2 2 2 2 8 8 8
760 m Height ’
(Typical)

685 mm Height

TRAFFIC

TRANSITION FROM GR-6 OR 7 TERMINAL TO WEAK POST GUARDRAIL

See Detail A
Fixed Object Attachment
ﬁoz_crete | | 5 Spoces @ 1.905 m 8 Spoces @ 0.9525 m | 4 Spoces @ 1905 m |
Bj,,'f;“,\ St'd. GR-FOA-4 St'd. MB-3 ( St'd. MB-58 St'd. MB-5A Std. MB-5
=—= ! 1 I I [ 1 H H 1 T\ F -

See St'd. GR-FOA-4 for post spacing. \—685 mm  Height

765 mm Height
Typicol
TRANSITION FROM WEAK POST MEDIAN BARRIER TO

CONCRETE MEDIAN BARRIER

| ® 3.81m |

' |

@Cqst of transition to be included in
DETAIL A g;'fre;;'d for St'd. MB-5B Median
Sheet 8 of 8
R

o W BEAM GUARDRAIL AND MEDIAN BARRIER INSTALLATION CRITERIA
505 VIRGINIA DEPARTMENT OF TRANSPORTATION

Rev. 7/98
|UNLESS OTHERWISE NOTED, ALL DIMENSIONS | 501.37
ON THIS SHEET ARE IN MILLIMETERS .

GR-INS
St'd. GR-8 @ St'd. GR-2 GR-8 (Weak
3.81m Spacing
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MB-3

13 mm (+6.4 mm) Chaomfer allcorners

Post may be hot
rolled or welded.

Al concrete to be l_ # =i>
Class 20. 8; — :H —H: — — Post may be hot rolled or welded.
20 mm holes to be cast — _ S ]
in post. 150x200x360 mm
1200 200 200 Treated Pine Block 44 75, 150
M6 x 640 mm @ ! = ! 44 or Recycled Material \\l
Guardrail bolt ~ ‘
Recessed nut —— | | ° 150
150 x 200 x 360 mm |« 3 "
Treated Pine o e _ > o 20 mm
lock R I —|-9= x Q drill
Dlogk oy Recyeied —| &2 7 ~ 1 o+ 78 "
' = —ofl== || Shomtfer ile N 150x160x350
4 #13 def d. ~|e© on top o sle X160x350 mm
reinf. boé%’gemm Clecronce || 900 mm ] 3= 19L’ﬂ treated pine block
less than height of post o3 or Recycled
; Q (¢ $ o Ko Material.
of post. 8 PR B ~ 2] \ f M16X250 mm
Chomf b =~ 9-6 mm wire 'ﬂ\\/ ‘,/g\ o — Guardrail bolt,&
ex?emndee';irré?\)tliree stirrups - \/ 70 Recessed nut
length of post ot lapped 250 mm Y 19 ~ - £ 5
the_option of the spacing varies Back-up plotes = BLOCKOUT FOR MAINTENANCE
360 mm ec. féchﬁZi'i"iiquiredHWW‘“ REPAIR ONLY
Dimensions shown L Optional hole to with steelblock- )
ir'-I porelnthesis ivr:- T;T facilitate galvan- | outs. n—T) Al holes in post
dicate acceptable ™~ izing —— | and brocket to
toleronces. | | b_e 20 mm in
T diameter
CONCRETE POST STEEL POST
150 x 200 x 360 mm Treated
:Eine Bllo;k': Qor‘ |_\ Notes: The quardrail and median barrier components FLARE RATES
Py Recycled Moterial. e ' ' : DESIGN INSIDE BEYOND
- ing i AASHTO - A - ARTBA "A
) Stondard MB-3 post spacing is 1.905 m. ?gp'g:tléigalrndizesHi Swa ggrrier Ho?dwore'g:;%e SPEED SHY LINE SHY LINE
f terc Y SHY
e} — - = . i p . f be substituted if interchangeable with the
CvorBi?r:"ngékle E»L?gzzn::'n?'::sssp;'ccaiqigmﬁardwore Stondords for guardrail (GR) or median barrier km/H | LINE | FLARE FLARE
“Y 200 | 20 00 see Shaet o 58'1’01 ' (MB) and approved by the Engineer. (m) RATE RATE
10 2.8 30:1 15:1 %
Alternate type posts and blockouts may be @ Stondord washers ore to be used on last
interchanged on any one project with the restriction 15.24 meters of Run off end. 100 2.4 26:1 | 1441 x
_9 that the same type of post and blockout must be . .

. ] used in any single run of medion borrier. 80 2.0 211 M1 %
3|< 60 1.4 6:1 | 81 %
= All bolts, nuts, washers, steel posts, bent plate
alg M16 x 640 mm post, and blockouts are to be galvanized. 50 1.1 13:1 71 %
~[© Guardrail bolt & * Suggested maximum flare rate for

Recessed Nut

semi-rigid barrier systems.

— Gal. steel
[ 10d Common
© . nail (Drive Impact Attenuator or Standard GR-HDW W Beam
All holes in nail at End Section (Buffer). (Buffer end section may Bridge pier or other medion obstruction
post to be center of only be used when located outside of clear zone.) \
20 mm blocks ond H H
diometer post aofter \ ) H H
bolt is { n T O
installed.) | | | | )) ] ] g g
L~
gi‘::;them V1905 m_| A A H
l—/-| y | | 1.905 m _
Flore Rote See table.
WOOD POST METHOD OF TREATMENT AT BRIDGE PIER OR MEDIAN OBSTRUCTION
SPECIFICATION
REFERENCE
BLOCKED-OUT W BEAM MEDIAN BARRIER i
Rev. 7/98
505
501.38 UNLESS OTHERWISE NOTED, ALL DIMENSIONS | VIRGINIA DEPARTMENT OF TRANSPORTATION
. ON THIS SHEET ARE IN MILLIMETERS




MB-10A = A G
35?0 REINFORCING STEEL SCHEDULE
1425 800 NOMINAL 1425
% % FOR ONE (1) SECTION
[
POSITIVE ‘ 45 @ BOLT HOLES ‘ MARK NO. | SIZE | LENGTH | PIN & LOCATION
OR ALTERNATE SLOTS
T comnecTion &~ ST TB0401 8 13 3480 | ——— |TEMP. PARAPET
TBO502 12 16 1295 63
TB0503 12 1 810 63 "
415 ;
04 TBO604 4 19 1420 15 "
. 60 ‘ | ¢ BoLTs OR | 77 {100 6o =]
= HREADED RODS > | 125 BENDING DIAGRAM
SEE ALTERNATE —=TT1<100
SLOLDETA\L 53 C150X19 EMBEDDED
310 310 T P
|< N 5 & IN CONCRETE (TYP.)
L S
o AT
A PLAN VIEW 83 3 SA 2 <
50 mm + 10 mm HOR. STEEL CLEAR. B | e 275 | @ \% 60°
O\~
150|413 BARS @300 mm C-C - 310 AL
- = f= 25 240
OR 150X200-MW14XMW8 WWF 45
TB0502 TB0503 TB0604
DIMENSIONS IN BENDING DIAGRAMS ARE OUT-TO-OUT OF BARS,

EXCEPT AS SHOWN.
KILOGRAMS OF REINFORCING STEEL - 80 KG.

REINFORCING SCHEDULE BASED ON 3650 UNIT LENGTH.

88 X 88 X 12 ALL ENDS OPTIONAL
SQUARE ‘\‘NASHER B 150 Wrgo__ 20 CHAMFER
(DETAIL "B"SHOWN) ELEVATION VIEW ? i (12 mm X 12 mm)
ey E—
NUT WASHER 20 R }
Y TOP CONNECTOR <
E RS--ZSIDzzIZzzzzozoooo- GALVANIZE AFTER FORMING
TOP CONNECTOR NOTE: ENTIRE CONNECTOR MAY
BE GALVANIZED. 7N
$ BOTTOM ~ BAR $ 500 ggig‘E\(/}EﬂON _/
CONNECTOR - 75
\ _________________ F—_i ~—— 50 X 785 mm NOMINAL
::::::::::::::::::::-E L NOT TR 20 R i 125 DRAINAGE SLOT
WASHER it el Nl
‘50[ 100 20 @ STEEL Bj;R
ELEVATION OF CONNECTION BOTTOM CONNECTOR SECTION
TRAFFIC BARRIER SERVICE CONCRETE PARAPET(SINGLE FACE) SREFERENCE
rev.asos (W OR - TEMPORARY INSTALLATION ON BRIDGE DECK EXTERIOR) 105
501.57 | UNLESS _OTHERWISE NOTED, ALL DIMENSIONS VIRGINIA DEPARTMENT OF TRANSPORTATION 502
i ON_THIS SHEET ARE IN MILLIMETERS




REVISED ON 7/02

ANCHOR SYSTEM SHOWN IN DETAIL "A" SHALL BE TESTED TO PROVIDED A MINIMUM PULLOUT OF 142.4 kN.
AND INSTALLED ACCORDING TO MANUFACTURER'S RECOmMmMENDATIONS.

COST OF BARRIER DELINEATOR AND BARRIER VERTICAL PANELS TO BE INCLUDED
IN PRICE BID PER METER OF BARRIER SERVICE.

WHEN BARRIER IS LOCATED ON VERTICAL AND/OR HORIZONTAL CURVES, THE
OPENINIG AT JOINTS IS NOT TO EXCEED 25 mm.

DESIGN FEATURES RELATING TO CONSTRUCTION OR TO REGULATION AND CONTROL OF
TRAFFIC MAY BE SUBJECT TO CHANGE AS DEEMED NECESSARY BY THE DEPARTMENT.
FOR POSITIVE CONNECTION DETAILS AND DIMENSIONS SEE SPECIAL DESIGN DRAWING NO. A-105.

M22 @ H.S.BOLT & HEX NUT (A325),
OR M22 @ DOUBLE ENDED THREADED
ROD & HEX NUTS (A-193 GR.B7).

DETAIL

I

MB-10A

(TYP.)

M22 O DOUBLE ENDED THREADED

(A-133 GR.B7).

TO BE COMPATIBLE WITH TYPE OF

(TYP.)

/TOP OF DECK
|

DB I et ] 7 22 DIA FLAT WASHER
{ \
MCISO X 19 WITH | | :
| | [ LTI\
a5 24 X 83 mm SLOT— 1" 8 .
60 8
80604
230 | 125 s
ALTERNATE SLOT DETAIL 45 DIA. OR
202 fme—a=f{=-20
SLOT DETAIL |— TOP OF DECK
= 415
AN -
NN BARRIER _|
SO veRTicA 250 1 1129 =
\\\ 1 PANEL 60 =
O\ E/, M22 O’ H.S. BOLT (A325), OR
L] A ° e . :4
50 mm CL.(TYP.) — Je = = ROD & HEX NUT
TB0401 (ALL | 180502 St SEE DETAL B L ANCHOR USED.
HORIZONTAL BARS) — cos S "ATOR"B" :
. BOLT DOWN SIDE o2 | BOTTOM OF DECK
780604 —~ 250 R 810 A ADJACENT TO b =
0503 > 635 .4 TRAFFIC
\ ’ DETAL "A"
TOP OF
DECK SLAB \
z 180 .y
?y 85 I 22 DIA. FLAT WASHER
l =1 75 | o 1
IR B AN WA =)
aq . ae a . o ° = Y
. . A .. ‘/\ 8 n
\ - \ 8 v
80604
NOTES: SECTION A-A SECTION B-B (ANCHOR BOLT) 185
BARRIER DELINEATOR TO BE SPACED IN ACCORDANCE WITH SECTION 702, OF THE ROAD AND BRIDGE SPECIFICATIONS. S“LSOTD“;‘E?:L e
A BARRER VERTICAL PANELS TO BE SPACED IN ACCORDANCE WITH VIRGINIA WORK AREA PROTECTION MANUAL. ||
REFLECTIVE SURFACE,IN ALL INSTANCES, TO BE FACING ONCOMING TRAFFIC. ' =
CONCRETE 30 MPA (MIN.) REINFORCING STEEL, GRADE 400.
AFTER REMOVING TEMPORARY BARRIER, CUT M22 BOLT OR THREADED ROD AS LOW AS PRACTICAL BELOW f—
ROADWAY SURFACE AND FILL RECESS WITH EPOXY BONDING COMPOUND EP-4 (DETAL "A") OR REMOVE BOTTOM OF DECK
M22 BOLTS OR THREADED RODS AND FILL HOLES WITH GROUT BONDED WITH EPOXY BONDING COMPOUND EP-4 L / |
(DETAL "B"). | o — |

88 X 88 X 12 SQUARE WASHER

(A36 OR A572) WITH 24 @ HOLE. AT

THE DISCRETION OF THE ENGINEER, A LARGER
WASHER SIZE MAY BE REQUIRED IF SPALLING
IS EVIDENT AT BOTTOM OF DECK.

g

SHEET 2 OF 2

SPECIFICATION
REFERENCE

105
502

(FOR TEMPORARY

VIRGINIA DEPARTMENT OF TRANSPORTATION ’

TRAFFIC BARRIER SERVICE CONCRETE PARAPET(SINGLE FACE)
INSTALLATION ON BRIDGE DECK EXTERIOR)

REV. 4/98

UNLESS OTHERWISE NOTED, ALL DIMENSIONS
ON THIS SHEET ARE IN MILLIMETERS

| 501.58




REVISED ON 12/99

MB-INS

Bottom Connector

173 D'\o.}(\OO

{ Top Connector

NM\E /Wosher

27

57
I

@4 mm  Thick

PIN &

LOOP DETAILS

20 @ SteelBar

TOP CONNECTOR

Notes:

Pin and Connectors to be

ASTM A-36 Reinforcing

steelbars to be ASTM A 615,
Grade 60 One Connector Pin
Assembly with each Barrier section.

Beginning with the January 2000
Advertisement all positive connections
must be approved by the FHWA in
accordance with NCHRP 350 test
requirements.

Threads Burried
After Assembly 3

25 Hex Nut

25 Dia. Steel
Bar (ASTM A36)

610

Washers

4

75
-+
CONNECTOR PIN
ASSEMBLY

Galvanized after fabrication.

BC"””““” PLAIN GALVANIZED
Bottom |/~ 8or STEEL WASHER
SCDMEC*OV % FOR 25 mm PIN
:::::::::::::::\;E :,,::/:Kli%:::::::::::
- Washer r__:HyﬁJL
13 Doy B0/ PLAN OF CONNECTION = ———— =150 k%g fffff
¢
[ ELEVATION OF CONNECTION
Varies 3050 to 6100
T 500
785 Nominal 125
Drainage Slot J50, }-_—T
‘ | ‘ < 20 R 230
| | S
=== === ey 20 @ SteelBar
e ——————— —A——————— = ==
>«\i*\1777;7774: 777777 t 7J72177:7j;¢ Galvanize After Forming
'*7*777777777777‘ 777777 — Note: Erm'r.e Connector May
<—64 | | 64 —= Be Galvanized.
| | 600
PLAN VIEW T
Top Connector
~>‘ )4—25 P ~>‘ )4— 25 L 2011
A 180
555 B
250 R
810
180 —oH—f--
(e \| 4
sy (g ) 100
4\ 4 | ||=125 T
Bottom 45 —= =—100
ELEVATION VIEW Comector el

ON _THIS SHEET ARE IN MILLIMETERS

PRECAST CONCRETE MEDIAN BARRIER SREFERENCE -
Rev. 3/98 POSITIVE CONNECTION OPTIONS




REVISED ON 12/99

CONNECTOR PLATE

146 + mm — =

2-*5 ASTM 706 GR. 60 BARS
i\ 51X 51X 5 ANGLE

N

10 mm R
26 |l / T
275 38 mm — =

10 mm CONNECTOR PLATE

fe—

eV 2

I
Varies 3050 to 6

Q

100

2-*5 ASTM 706 GR. 60 BARS

25

25

295 T~ 51X 51X 5 ANGLE
43 mm — =]
146 + mm — = }.@
/ :
a (]
— o _
) e o
\ Z O b4
(] <T
51X 51X 5 ANGLE CONNECTOR PLATE o =N
. &< —
2-#5 ASTM 706 GR. 60 BARS x SF >
= S <
) P o 5
600
s CONNECTOR PLATE DETAIL
o a v
o @ B~
ol 230
€

MB-INS

250

|
785 Nominal

Drainage Slot

810 300

|
i
1l
1l
Il
1l
Il
|l
T
1
1l
Il
1l
Il
1
1l
I
1l
Il
i
8]
[e)]
o
(@}

250 || %

requirements.

ELEVATION VIEW

Beginning with the January 2000
Advertisement all positive connections
must be approved by the FHWA in
accordance with NCHRP 350 test

PLAN VIEW

Notes:

Allexposed metalto be galvanized.
J-J Hook as manufactured by Smith

Midland.

VIRGINIA DEPARTMENT OF TRANSPORTATION

J-J HOOK DETAILS sheet 2 ot
SREFERENGE PRECAST CONCRETE MEDIAN BARRIER
POSITIVE CONNECTION OPTIONS Rev. 3/98

UNLESS OTHERWISE NOTED, ALL DIMENSIONS 501.69
ON THIS SHEET ARE IN MILLIMETERS i
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CSI-1

(]

H3

NOTE:

H

eference Point
} (AjX Hp) + (Ap X Hp) + (AzX Hz)

= Area of Sign Ponel1

Area of Sign Panel 2
Area of Sign Panel 3

= Centroidal Distance From

Sign Panel 1 to Ground Line

= Centroidal Distance From

Sign Panel 2 to Ground Line

Centroidal Distance from Sign Panel
3 to Ground Line.

Centroidal Distance for Sign Group.

(AL + Ap +Az)

Megsure "H" distances from Reference point which is located
holf-woy between outer posts
with ground line.

PROCEDURE FOR DETERMINING CENTROID
WITH MULTIPLE SIGN PANELS

(for 2 or 3 posts) and intersection

SINGLE POST

T

*

CENTRO(D OF
SIGN PANELS

CENTER OF
SIGN PANEL

T

Reference Point .

Level
TN
g N R

Reference Point

Y

SINGLE SIGN PANEL MULTIPLE SIGN PANELS

TWO OR THREE POSTS

[ ]

‘ f’ CENTER OF r’ CENTROID OF
DESIGN TABLE FOR WOODEN SUPPORTS + SIon PaEL e SIN PIELS
Size H( ) Maximum area (Total of sign panels) (m2)
of post mm Single-post Two-posts Three-posts
2300 0. 66 .32 .98
2400 0.63 .27 .30
Level
2500 0.6l .21 .82 ground
2600 0.58 lo 17 I. 75
2700 0. 56 l.12 .69 Reference Point Reference Point
2890 0- >4 - %8 -3 SINGLE SIGN PANEL MULTIPLE SIGN PANEL
2900 0.52 .05 .57
100x100
3000 0.51 1.0l .52 . . .
Dimension "H" is defined as follows (for level ground): * Wood post sign structures shallbe installed in
3100 0. 49 0. 98 1.47 accordance with WSP-1except that notes under
Single sign panel: Vertical distance from center of installation details are replaced with the following:
3200 0.47 0. 95 .42 ;g‘:l ;‘mne.\ to the ‘grovundf\m‘e{;. . . o Single 9055.5{9” Strbucttures ?hn\\h?ve o
ultiple sign panels: Vertical distance from centroi minimum  distance between top of sign
3300 0. 46 0.92 I. 38 of S\%H pugne\%roup to the ground line. panel and groundline of 2700 rpmm. 9
3400 0. 45 0. 89 I.34 . . Single_ and multipost sign structures shallhave
Minimum spacing between posts: a minimum distance between top of pavement
3500 0.43 0.87 - (at edge of pavement) and bottom of sign panel,
100 X 100 posts: 900mm and_between groundline and bottom of sign panel
3600 0. 42 0.84 -- Allother posts: 2400mm ° mm.
If o secondary sign panelis mounted below primar
3700 0.41 0. 82 i sign panel theyobgvepdis(omces (between bo(%om oyf sign
ponelond either groundline or top of pavement) may be
reduced to mm.
SPECIFICATION
DETAILS FOR CALCULATING NUMBER AND SIZE OF WOOD POSTS CECEICAND
FOR CONSTRUCTION SIGN INSTALLATIONS LEVEL GROUND
Rev. 12/97

UNLESS
1301.93 ON

OTHERWISE NOTED, ALL DIMENSIONS
THIS SHEET ARE IN MILLIMETERS

VIRGINIA DEPARTMENT OF TRANSPORTATION
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CSI-1

eference Point H

Aq=
Ay
[ A3 -
LP Hy -
i e
,, 1 3 to Ground Line.

Centroidal Distance for Sign Group.

) (AfX Hp) + (Ay X Hy) + (AzX H)

Area of Sign Panel1
Area of Sign Panel 2
= Area of Sign Panel 3

Centroidal Distance From
Sign Panel1to Ground Line

= Centroidal Distance From
Sign Panel2 to Ground Line

Hz = Centroidal Distance from Sign Panel

Megsure "H" distances from Reference point which is |located

with ground line.

PROCEDURE FOR DETERMINING CENTROID
WITH MULTIPLE SIGN PANELS

(A1+A2+A3) W/

SINGLE

half-way between outer posts (for 2 or 3 posts) and intersection

" CENTER OF
SIGN PANEL

eference Point

SIGN PANEL

SINGLE POST

CENTRO(D OF
SIGN PANELS

MULTIPLE SIGN PANELS

TWO OR THREE POSTS

UNLESS OTHERWISE NOTED, ALL DIMENSIONS
ON THIS SHEET ARE IN MILLIMETERS

1301.95

VIRGINIA DEPARTMENT OF TRANSPORTATION

DESIGN TABLE FOR WOODEN SUPPORTS ‘ 1 cenren o fﬂ:rg:ﬂ;:N;[s
Size b« ) Moximum area (Total of sign panels) (m?2) + T
of post mm Single-post Two-posts | Three-pasts ‘
2300 0. 66 --- -- ‘ X F
2400 0.63 --- -
.
2500 0.6l --- -
2600 0.58 --- --
", 12 NN e
2700 0. 56 --- == 1 — g 1 . Reference Point
d Reference Point g
2800 0.54 --- -
2900 0.52 --- - SINGLE SIGN PANEL MULTIPLE SIGN PANEL
100x100 3000 0.51 --- --
Dimension "H" is defined as follows (for 11/2: 1Slope):| = Wood post sign structures shallbe installed in
3100 0.49 --- - . . . . accardance with P-1except that notes under
Single sign panel: Vertical distance from center of installation details are reploced with the following:
3200 0.47 R - sign panéelto the ground line. . X
Multiple si‘gn ponet\sl z/hemcu\dxgn‘z_nce from centroid of a;ﬂ%ugﬁosg‘.st‘%gcsetrgggx;i ?QSHQ?V:\'J
3300 0. 46 - o sign ponefgroup fo the ground fine. panel and groundline of 2700 mm.
3400 0. 45 --- -- Minimum spacing between posts: Single, and rrég\t{post stlgq structturesfshm\\ huvet
. a minimum distance between top of pavemen
3500 0.43 o _- 100 X 100 posts: 900mm (ot edge of pavement)and bottorﬁv ofpsign panel,
. All other posts: 2400mm and between groundline and bottom of sign panel
3600 0.42 --- -- © mm-
If a secondary sign panelis mounted below primary
3700 0.41 --- -- sign panel the” above distances (between bottom of
sign paneland either %roundhne or top of pavement)
may be reduced to 1800 mm.
SPECIFICATION
DETAILS FOR CALCULATING NUMBER AND SIZE OF WwWOOD POSTS REFERENCE
FOR CONSTRUCTION SIGN INSTALLATIONS 1'. ¢ 1 SLOPE
Rev. 12/97
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CsI-1

DESIGN TABLE FOR WOODEN SUPPORTS DESIGN TABLE FOR WOODEN SUPPORTS
Size Moximum area (Total of sign panels) (m?2) Size Maximum area (Total of sign panels) (m2)
of post H (mm) Single-post Two-posts Three-posts of post H (mm) Single-post Two-posts Three-posts
2300 1.5 --- -- 2300 1.8l --- ---
2400 1. 44 --- -- 2400 1. 74 --- ---
2500 .39 --- -- 2500 .67 --- ---
2600 1. 33 --- -- 2600 .60 --- ---
2700 .28 --- -- 2700 1.54 --- ---
2800 1. 24 --- -- 2800 .49 --- ---
2900 119 --- -- 2900 .44 --- ---
3000 1.16 --- -- 3000 1.39 2. 60 ---
3100 12 --- -- 3100 .34 2.52 ---
3200 .08 --- - 3200 1.30 --- ---
3300 .05 --- -- 3300 .26 --- ---
3400 .02 --- - 3400 1.23 --- ---
3500 0.99 --- -- 3500 .19 --- ---
3600 0.96 --- -- 3600 116 --- ---
3700 0.94 --- -- 3700 113 --- ---
125x125 3800 --- --- -- 100X 150 3800 .- --- ---
3900 --- --- -- ) 3300 --- --- ---
4000 --- --- -- 4000 --- --- ---
4100 --- --- -- 4100 --- --- ---
4200 --- --- -- 4200 --- --- ---
4300 - --- -- 4300 --- --- -
4400 --- --- -- 4400 --- --- ---
4500 - --- -- 4500 --- --- ---
4600 --- --- -- 4500 --- --- ---
4700 --- --- -- 4700 --- --- ---
4800 --- --- -- 4800 --- --- ---
4900 --- --- -- 4900 --- --- ---
5000 --- --- -- 5000 --- --- ---
5100 --- --- -- 5100 --- --- ---
5200 - --- -- 5200 --- --- ---
(%) Larger dimension in direction of (parallel to) traffic.
Minimum spocing between posts:
100 X 100 posts: 900mm
Allother posts: 2400mm
SREFERENCE DETAILS FOR CALCULATING NUMBER AND SIZE OF WQQD POSTS
FOR CONSTRUCTION SIGN INSTALLATIONS 1'ss : 1 SLOPE
Rev. 12/97
VIRGINIA DEPARTMENT OF TRANSPORTATION UNLESS OTHERWISE NOTED, ALL DIMENSIONS 130196

ON THIS SHEET ARE IN MILLIMETERS
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csi-1
DESIGN TABLE FOR WOODEN SUPPORTS DESIGN TABLE FOR WOODEN SUPPORTS
Size Maximum area (Total of sign panels) (m?2) Size Maximum _area (Total of sign panels) {m2)
of post H (mm) Single-post Two-posts Three-posts of post H (mm) Single-post Two-posts Three-posts
2300 2.85 --- - 2300 5.09 --- ---
2400 2.73 --- - 2400 4.88 --- ---
2500 2.62 --- - 2500 4.68 --- ---
2600 2.52 --- --- 2600 4.50 --- ---
2700 2.43 --- --- 2700 4,34 --- ---
2800 2.34 --- --- 2800 4,18 --- ---
2900 2.26 - - 2900 4.04 --- ---
3000 2.18 4.09 --- 3000 3.90 7.53 ---
3100 2. 11 3.96 --- 3100 3.78 7.29 ---
3200 2.05 3.84 --- 3200 3.66 7.06 ---
3300 .98 3.72 --- 3300 3.55 6. 85 ---
3400 .93 3.6l - 3400 3.44 6.65 ---
3500 .87 3.51 - 3500 3.35 6.46 ---
3600 .82 3.41 - 3600 3.25 6.28 -
3700 .77 3.32 --- 3700 3. 16 6. 11 ---
150%150 3800 --- 3.23 - 150x200 3800 --- 5.95 8. 49
3900 --- 3.15 --- %) 3900 --- 5.79 8.28
4000 --- 3.07 - 4000 --- 5.65 8.07
4100 --- 2.99 - 4100 === 5.51 7.87
4200 --- R --- 4200 --- 3.93 ---
4300 --- --- - 4300 --- --- o
4400 --- --- - 4400 - --- -
4500 --- --- - 4500 - --- -
4600 --- --- --- 4600 - --- -
4700 --- --- --- 4700 --- --- ---
4800 --- --- --- 4800 --- --- ---
4300 --- --- --- 4900 --- --- -
5000 --- --- - 5000 - --- -
5100 --- --- - 5100 - --- -
5200 --- --- --- 5200 - --- ---
(%) Larger dimension in direction of (parallel to) traffic.
Minimum spocing between posts:
100 X 100 posts: 900mm
All other posts: 2400mm
DETAILS FOR CALCULATING NUMBER AND SIZE OF WOOD POSTS S EaN
FOR CONSTRUCTION SIGN INSTALLATIONS 1's, : 1 SLOPE
Rev. 12797
1301.97 | UNLESS _OTHERWISE NOTED, ALL DIMENSIONS VIRGINIA DEPARTMENT OF TRANSPORTATION
ON THIS SHEET ARE IN MILLIMETERS
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CSI-1
[] Ay Areo of Sign Ponelr SINGLE POST
A5 = Area of Sign Panel 2
[—j A3 = Area of Sign Panel 3
? H4 - Centroidal Dist F CENTROID OF
L] 1+ GentrgidolDistonce From o
Ho = Centroidal Distance From q SIGN PANEL
-l Sign Panel2 to Ground Line
* - Hz = Centroidal Distance from Sign Panel
" 3 to Ground Line.
o H = Centroidal Distance for Sign Group.
Reference Point :
(A{X Hy) + (Ag X Hp) + (AzX H=) Reference Point
A | 1 2 2 3 3 — T
E3 H = — T
) (Ayp+ Ap + Az) — ? N z
eference Point 1 3
,/
/ SINGLE SIGN PANEL MULTIPLE SIGN PANELS
NOTE:
Measure "H" distances from Reference point which is located
half-way between outer posts (for 2 or 3 posts) and intersection
with ground line.
PROCEDURE FOR DETERMINING CENTROID TWO OR THREE POSTS
DESIGN TABLE FOR WOODEN SUPPORTS ‘ /] e [
Size Ho( ) Maximum area (Totalof sign panels) (m2) + T
of post mm Single-post Two-posts Three-posts ‘
2300 0. 66 === === ‘ M X M x
2400 0.63 === ===
* *
2500 0.6l --- ---
2600 0.58 --- --- \
2
2
2100 0.56 l. 06 - ! Reference Point ' Reference Point
2800 0.54 .02 ---
2900 0.52 0.99 --- SINGLE SIGN PANEL MULTIPLE SIGN PANEL
100x100 3000 0.51 0. 95 .33
Dimension "H'" is defined as follows (for 2:1 Slope): * Wood post sign structures shallbe installed in
3100 0. 49 0.92 --- accordance v?\th_ WSP-1 except that notes under
Single sign panel: Vertical distance from center of installation details are replaced with the following:
3200 0.47 0.90 --- sign panel to the ground line. Single posé'stign strtx;cttures ihc\\h?vq a
i i : i i i minimum distance between top of sign
3300 0. 46 0.87 --- !;\gwpgz”z\‘ggmpucpnet\g Yh";}”g‘fg‘uﬁ‘g‘ﬁﬁge from centroid of poneland groundline of 2700 mm.
3400 0. 45 0. 84 Miiurn spocing between posts St TiAEes, ey s, dibere,
3500 0.43 0.82 - 100 X 100 posts: 900mm uivdebgtew:enpargm%r\'ineggd bgttgr”rj gf :\‘gg Sgrr'vee‘,
. o mm.
3600 0.42 0. 80 o Allother posts: 2400mm . . .
If a secondary sign panelis mounted below primary
3700 0.4 0.77 R sign panelthe” above distances (between bottom of
° : sign paneland either %roundhne or top of pavement)
may be reduced to 1800 mm.
SPECIFICATION
DETAILS FOR CALCULATING NUMBER AND SIZE OF WwWOQD POSTS REFERENCE
FOR CONSTRUCTION SIGN INSTALLATIONS 2 : 1 SLOPE
Rev. 12/97 XXX
1301.99 UNLESS OTHERWISE NOTED, ALL DIMENSIONS VIRGINIA DEPARTMENT OF TRANSPORTATION
. ON THIS SHEET ARE IN MILLIMETERS
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DESIGN TABLE FOR WOODEN SUPPORTS

DESIGN TABLE

FOR WOODEN SUPPORTS

Size Maximum area (Total of sign panels) (m2)
of post H (mm) Single-post Two-posts Three-posts
2300 I.51 --- ---
2400 .44 --- ---
2500 .39 --- ---
2600 1.33 --- ---
2700 .28 --- ---
2800 .24 --- ---
2900 .19 --- ---
3000 l. 16 --- ---
3100 lo 12 --- ---
3200 .08 --- ---
3300 .05 --- ---
3400 .02 --- ---
3500 0.99 --- ---
125x125 3600 0.96 --- ---
3700 0.94 R I
3800 --- - I
3900 --- R I
4000 --- - ---
4100 --- - ---
4200 --- - ---
4300 --- --- ---
4400 --- --- ---
4500 --- --- ---
4600 --- --- ---
4700 --- --- ---
4800 --- --- ---
4900 --- --- ---

(%) Lorger dimension in direction of (parallel to) traffic.

Minimum spocing between posts:

100 X 100 posts: 900mm
Allother posts: 2400mm

Size Moximum ared (Totalof sign|panels) (m2)
of post H (mm) Single-post Two-posts Three-posts
2300 .81 --- ---
2400 1. 74 --- ---
2500 .67 --- ---
2600 .60 --- ---
2700 .54 --- ---
2800 .49 --- ---
2900 .44 --- ---
3000 .39 2.65 ---
3100 .34 2.57 ---
3200 .30 - ---
3300 .26 - ---
3400 .23 - ---
3500 .19 - ---
10((3;")50 3600 I. 16 - ---
3700 l. 13 - ===
3800 --- - ---
3900 --- - ---
4000 --- - ---
4100 --- - ---
4200 --- --- -—-
4300 --- --- ---
4400 --- --- ---
4500 --- --- ---
4600 --- --- ---
4700 --- --- ---
4800 --- --- ---
4900 --- --- ---

CSlI-1

SPECIFICATION
REFERENCE

DETAILS FOR CALCULATING NUMBER AND SIZE DOF WOOD POSTS
SLOPE

UNLESS OTHERWISE NOTED, ALL DIMENSIONS
ON THIS SHEET ARE IN MILLIMETERS

FOR CONSTRUCTION SIGN

INSTALLATIONS
VIRGINIA DEPARTMENT OF TRANSPORTATION

2

Rev. 12797

1301.100
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CslI-1
DESIGN TABLE FOR WOODEN SUPPORTS DESIGN TABLE FOR WOODEN SUPPORTS
Size H () quimum area_(Total of sign panels) (m2) Size Maximum area (Total of sign panels) (m2)
of post Single-post Two-posts [ Three-posts of post H (mm) Single-post Two-posts | Three-posts
2300 2.85 --- - 2300 5.09 --- ---
2400 2.73 --- - 2400 4.88 --- ---
2500 2.62 --- - 2500 4.68 --- -
2600 2.52 --- --- 2600 4.50 --- -
2700 2.43 --- --- 2700 4.34 --- -
2800 2.34 --- --- 2800 4. 18 --- ---
2900 2.26 --- --- 2900 4,04 R -
3000 2.18 4. 17 - 3000 3.90 7.61 -
3100 2. 11 4.03 - 3100 3.78 7.36 -
3200 2.05 3.91 - 3200 3.66 T.13 ---
3300 .98 3.79 - 3300 3.55 6.92 ---
3400 .93 3.68 - 3400 3.44 6. 71 -
3500 .87 3.57 - 3500 3.35 6.52 -
150x150 3600 l.82 3.47 - 15(();;2)00 3600 3.25 6. 34 9.20
3700 .77 3.38 - 3700 3. 16 6. 17 8. 96
3800 --- 3.29 - 3800 --- 6. 01 8.72
3900 --- 3.21 --- 3900 --- 5. 85 8.50
4000 --- 3.13 - 4000 --- 5.71 8.28
4100 --- 3. 05 - 4100 --- 5.57 8.08
4200 --- -- - 4200 --- 3.99 ---
4300 --- - - 4300 --- --- ---
4400 --- - - 4400 --- == ---
4500 --- - - 4500 - - ---
4600 --- - - 4600 - - ---
4700 --- - - 4700 - - ---
4800 --- - - 4800 --- == ---
4900 --- - - 4900 --- == ---
(%) Larger dimension in directionof (parallel to) traffic.
Minimum spacing between posts:
100 X 100 posts: 900mm
All other posts: 2400mm
SPECIFICATION
DETAILS FOR CALCULATING NUMBER AND SIZE OF WOOD POSTS REFERENCE
Rev. 12/97 FOR CONSTRUCTION SIGN INSTALLATIONS 2 : 1 SLOPE
1301.101 UNLESS OTHERWISE NOTED, ALL DIMENSIONS VIRGINIA DEPARTMENT OF TRANSPORTATION
ON THIS SHEET ARE IN MILLIMETERS
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