W BEAM BACK-UP PLATE

%
N
%

i

L Ye" THICKNESS

DETAIL OF STANDARD WASHER

FOR GR-2 AND 2A, MB-3
TO BE USED ON THE LAST
50'OF RUN OFF ENDS ONLY.

NOTES:

SPECIFICATIONS.

OR MEDIAN BARRIER

SECTION THRU RAIL ELEMENT AND

e " x 1" ELLIPTICAL, SLOTTED HOLE

ALL HARDWARE IS TO BE GALVANIZED IN ACCORDANCE WITH THE

THE GUARDRAIL AND MEDIAN BARRIER COMPONENTS DEPICTED IN

ARTBA TECHNICAL BULLETIN NUMBER 268B MAY BE SUBSTITUTED

IF INTERCHANGEABLE WITH THE STANDARDS FOR GUARDRAIL (GR)
(MB) AND APPROVED BY THE ENGINEER.

DETAIL OF SPLICE JOINT

%-11 NC-2

Yo

L= 1/4" FOR SPLICE BOLT-FULL LENGTH THREADS
L- 2" FOR STEEL POST BOLT-1/2" MIN. THREADS

N—54-11NC-2

L= 18" FOR WOOD AND CONCRETE POST BOLT-2Y," MIN. THREADS
L- 26" FOR MB WOOD OR CONCRETE POST-2" MIN. THREADS

DETAIL OF BUTTON HEAD BOLT AND RECESS NUT

GR-HDW
3\/”
2 125" LAP
1y
6" 6"
Yo POST BOLT, NUT (STANDARD
Ve r“—"“—"‘ Y, x 2Y5" WASHER ON LAST 50'OF
=t SLOTTED HOLE RUN OFF END ONLY)
ms %" R j 55° II
] i >
§ 55° 55 +§ ——
. R NEUTRAL AXIS 1
NS I
o~ -
- % " R W BEAM
N % x Vs
i 555 e BACK - UP PLATE SLOTTED HOLE
= o
FOR USE AT NON SPLICE
= LOCATIONS. . .
o %" R TO BE USED WITH STEEL LAP IN DIRECTION SLICE BOLT" WITH
~ / J\j 55° W6 x 9 OR W6 x 8.5 OF TRAFFIC NUT-8 PER JOINT
o BLOCKOUT ONLY.
10°

1" DIA.. x Y¢" DEEP, RECESS
ONE OR BOTH SIDES

STANDARD GUARDRAIL  HARDWARE R“Z’j“

505




NEUTRAL AXIS

2\,3\/2\\

NOTE:

1-91/,"

o,
3" LAP IN DIRECTION OF

TRAFFIC AT SPLICE JOINT. 1-

3%

=5
[

25!/,° BEND REQ'D.

ONLY FOR USE IN GR-7.

o
POST BOLT SLOT
\ \

e i

10"

SPLICE BOLT SLOT %y,

"X 1‘/8”

1" HOLES

NS
hel it
T
\
" 1-10%,"
30 4Ya"| 4l 4 2" AV A
| |-
T T | |
1 JE e
D | ) T \<, © [ [ [
Pt 5 1a=
|7 ‘\> T | \
[Ce] T
> [\
BEND AND HOLE ONLY ‘ ]

st SLOTS

Ya" X 2" POST BOLT
SLOT (OPTIONAL)

W BEAM TERMINAL CONNECTOR

REQ'D. TO MODIFY
CONNECTOR _FOR
USE IN GR-7.

Ya"

POST BOLT SLOT
X 2 "

W BEAM END SECTION (FLARED)

GR-HDW

% THE GUARDRAIL MEDIAN BARRIER COMPONENTS
DEPICTED IN A.R.T.B.A. TECHNICAL BULLETIN
NUMBER 2688 MAY BE SUBSTITUTED IF INTER-
CHANGEABLE WITH THE STANDARDS FOR

309

=)

DIAMETER

GUARDRAIL (GR) OR MEDIAN BARRIER (MB) AND
APPROVED BY THE ENGINEER.

82" 75"

_ vl 8%

'-0" APPROX.

-0,

Lo
.

*

CRNWA?
{ {

-0

Jogn
APPROX.

1

T~(£ SLOTTED HOLES %,

nx ﬂ/su

STANDARD DIMENSIONS OF 12//,", 24" AND 30" ARE SUGGESTED.
W BEAM END SECTION

W BEAM END SECTION (BUFFER)

%

(ROUNDED)

fogn
APPROX.

X 1/8
SPUCE BOLT SLOT

SHEET 2 OF 3

SPECIFICATION
REFERENCE

221
505

STANDARD GUARDRAIL HARDWARE
W BEAM GUARDRAIL HARDWARE

VIRGINIA' DEPARTMENT OF TRANSPORTATION

501.02




GR-HDW

SHEET .
THICKNESS % " R

2'-6
<
INTTITTRTTTTTNTTTTR 7\/4\\
H ¥ Ve " " =
g — e sy 4V | aa A—»Q-H-‘a 5 o8
=~ ‘ o
: A 2%" 3 Ve 31/, R cE |
'y |2 e Pl s | TOLERAY T | )
4 20"t %" e
S © .
e
B X
‘o =2
SECTION THRU THRIE BEAM RAIL ELEMENT S : : 7
P <P -
-l 5
B N
T S
NOTES: .
S~
THE GUARDRAIL AND MEDIAN BARRIER COMPONENTS ©
DEPICTED IN ARTBA TECHNICAL BULLETIN NUMBER Y /Z: /2
2688 MAY BE SUBSTITUTED IF INTERCHANGEABLE ‘ : :
&\ETDI—‘{AJHBEARSTANDARDS FOR GUARDRAIL (GR) OR ¥ x 2'," POST BOLT X
4 2
MEDIAN_ BARRIER (MB) AND APPROVED BY THE L x 2z POST, N
1" @ Holes (Typ.)
B, X 1/" SLOTS
LAP IN DIRECTION
of  TARERIL e Wy THRIE BEAM TERMINAL CONNECTOR DETAIL
="
77777 —— 7\,3\ "
{ —4}% \ /
/ " 1/
Py Yo" X 2/ v Uy g
/ Rl POST BOLT SLOT I 312 31 o
[ Mg r< >
\ ‘ L8 Y AL
\ g 2" 4" POST BOLT SLOTS 4'/a - 2"
\ } (OPTIONAL) aLT
\ .
\ .=
) } . 21 .
/ N — =)
: -+ ' == R
Tt ! o
‘\fkﬂ B v x 1"
1/ o .
”\/4” . 1%% SPLICE BOLT SLOT FZH MIN.
- 8l 2" MlNﬂ.l -

NEUTRAL
IS

/AX
| i

‘L‘—”—b DISTANCE BETWEEN POST SLOTS

AND THE SUM OF POST BOLT SLOT

CENTERS TO BE DESIGNATED.

SPLICE DETAIL

SHEET 3 OF 3

B " X /" (Typ)

SPLICE BOLT SLOT POST BOLT SLOT

TRANSITION SECTION DETAIL
(W-BEAM TO THRIE BEAM)

Yo' X 2%y ﬂprJ

STANDARD GUARDRAIL HARDWARE
THRIE BEAM GUARDRAIL HARDWARE

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

221
505




GR-2,2A

31/, 31/, 31/ 3-1/,"

%z Xz
== ==
o~ ta~
NN NN
%WW/‘ W/»’MWWVMYAY/WV/WVM» ‘»wwy/: B> (WWWWWMYN‘VNNAX
\ \ \ \ \ \ \ \
I I L L I I L L
I I I I I I I I
I I L L I I L L
L L L L L L L L
GR-2A GR-2
($*ﬂ@” POST SPACING) (6'-3" POST SPACING)
NOTES:
¥, DIA _ GUARDRAIL LOCATIONS SHOWN ON PLANS ARE
HIE)LE ~ APPROXIMATE ONLY AND CAN BE ADJUSTED
Aﬂ\\\\\ . ~ DURING CONSTRUCTION IF AND AS DIRECTED
JE ) BY THE ENGINEER.
FOR DETAILS OF POST AND BLOCKOUTS SEE
- SHEET NO. 501.05.
ks — -3
E‘w FOR DETAILS OF RAIL ELEMENT, RAIL SPLICE
JOINT, W-BEAM BACK-UP PLATE, AND
ASSOCIATED HARDWARE SEE SHEET NOS.
501.01 AND 501.02.
é | THE MAXIMUM DYNAMIC DEFLECTION FOR
© Zm: STANDARD GR-2 IS 3 FEET, AND 2 FEET FOR
S| = GR-2A.
A
: RAIL ELEMENTS ARE FURNISHED SHOP
CURVED FOR RADIBETWEEN 5 FEET
AND 150 FEET.
35" DIA. _Jlf_
- HOLES

CRT POST
= "“—STANDARD BLOCKED-OUT W BEAM GUARDRAIL (STRONG POST SYSTEM)

501.04




REVISED 7/01

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

GR-2,2A

PINE
BLOCK OR ~—-
RECYCLED
MATERIAL

}»973 GA. WIRE
L2l STIRRUPS
LAPPED 10"
SPACING
VARIES 5"
TO 1-0" C-C

¥s" HOLES TO BE
CAST IN POST

'/>" CHAMFER
ON TOP 3'-0"
OF POST

CHAMFER MAY BE
EXTENDED ENTIRE
LENGTH OF POST AT
THE OPTION OF THE
FABRICATOR. Yy (+1/a')

ROTATING.
DIMENSIONS
SHOWN IN 5
PARENTHESIS . ©
INDICATE
ACCEPTABLE
TOLERANCES.
® "
TP

518 ? 70+ 4
BOLT p ———

4 #4 DEFORMED
6"x8"x1'-2" REINFORCED BARS
TREATED 4" LESS THAN

HEIGHT OF POST

1Y POST MAY BE HOT ROLLED OR WELDED.
-¥ "

CHAMFER
ALL CORNERS.
BE CLASS A3

CONCRETE POST

ﬁ,)ﬁ ALL CONCRETE SHALL

\1 s, Ri»‘
, 2o ]
N
g%
AL y
DRILL—Hd|
-
N 6"x 8"x1'-2" TREATED
»g\y PINE BLOCK OR
Z// RECYCLED MATERIAL.
3 AN . gu
Ya B Y 8 8
|
$ HOLES
< NN I
o N & t ] g b
= = I <
a - II A <
w I N g o 2
w Il @ 5/ . T 6"x8"x1'-2 ;(
7 i %6'x10 TREATED PINE 5
: BOLT BLOCK OR o
£ BACK-UP I RECYCLED L
; PLATE I MATERIAL Ll
5 AT NON I )
I SPLICE I W6x8.5 OR Z
© LOCATIONS Wex9 - | E
REQUIRED I -
WITH I 5
g[g%«)m }\ OPTIONAL HOLE o
. TO FACILITATE |
@GALVAN\Z\NG 7~ HOLES IN POSTS
AND BRACKETS
m TO BE 4" DIA.
STEEL POST

==X

8" DIA.
MIN.

®
%"x18" BOLT

TN

— L 3n
6 xB T 2" Ya" HOLE
TREATED

PINE BLOCK I GALV. STEEL
OR COMMON NAIL
RECYCLED SEE NOTE 5.
MATERIAL

SOUTHERN PINE— —_J

—

100

7
|

1\

® -
S'x18" ~
BOLT E==f==1

6" xB X1 2" L

— 3/

TREATED %a" HOLE
PINE BLOCK
SECYCLED — GALV. STEEL 10D

COMMON NAIL
MATERIAL SEE NOTE 5.
POST TO
BE GAINED
TO ACCEPT
BLOCKOUT

P

SOUTHERN PINE

—~

—

e—— 6'-0" MIN., SEE DETAL A —=
=—— 6'-0" MIN., SEE DETAL A ——=

6x8 WOOD POST

ROUND WOOD POST

6" %6 x1'-2"
TREATED PINE
BLOCK OR
RECYCLED
MATERIAL

BLOCKOUT FOR MAINTENANCE

REPAIR ONLY
LESS THAN 1-0"
71gn JW STRONG

SPECIFIC POST
LENGTH TO BE
BASED ON SOIL
CONDITIONS AT
THE_SITE

e

DETAIL A

POST
GUARDRAIL

GUARDRAIL INSTALLATION
SITES REQUIRING LONGER
GUARDRAIL POSTS

NOTES:

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

2. 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.

3. FOR DETALS OF GUARDRAIL ELEMENT SPLICE
JOINT, HARDWARE, ETC. SEE SHEET NOS.
501.01& 501.02.

4. 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.

5. DRIVE NAL WITHIN 2" OF THE TOP OR BOTTOM
OF BLOCKOUT AFTER %" x 18 BOLT IS
INSTALLED.

& STANDARD WASHER TO BE USED ON LAST 50'
OF RUN OFF END ONLY.

SHEET 2 OF 2

501.05

STANDARD BLOCKED-OUT W BEAM GUARDRAIL

(STRONG
POST AND BLOCKOUT DETAILS

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

POST SYSTEM)

221
236
505




SLOPE
BREAK

LINE \

2000' MAX.

48" |

24!
TERMINAL

INTERMEDIATE ANCHORAGE ASSEMBLY ‘

I

POST SPACING MAY BE DECREASED AS NECESSARY TO MAINTAIN ALIGNMENT
WHEN RAIL IS ON AN QUTSIDE CURVE WITH A RADIUS OF 715 FEET OR LESS.

o S —— T i3 3 } X
SHOULDER 16'-0"
BREAK TYP.
LINE
EDGE OF

SHOULDER\\

*%

ANCHOR POSTS

TYPICAL INSTALLATION
m © ﬁgﬁgiﬁ LINE %
v %\_)\ 30
16'-g- 8'-0" 16'-0" f
L 24'-0" TYP.

GUARDRAIL TERMIN

AL PLAN VIEW
__—~=INTERMEDIATE POSTS

28"
27"

MAX.
MIN.

(=5

(=5

. ELEVATION _ .o
© < -
Hok a0 @Ft S 7&(7 30 30" \/A:_‘ﬁ' IA&{ ®
} #%‘L 8-0" 8'-0" 16'-0 a f
240" 24'-0"
480"
INTERMEDIATE ANCHORAGE PLAN VIEW

GR-3
NOTES:

FOR ARRANGEMENTS OF SPRING CABLE END ASSEMBLIES
(COMPENSATING DEVICES) AND TURNBUCKE CABLE END
ASSEMBLIES, THE FOLLOWING CRITERIA SHALL APPLY:

LENGTH OF CABLE RUNS:
-TO 500'-USE COMPENSATING DEVICE ON EACH END OF
EACH INDIVIDUAL CABLE.

-OVER 500' TO 2000'-USE COMPENSATING DEVICE ON
EACH END OF EACH INDIVIDUAL
CABLE.

-OVER 2000'-START NEW STRETCH BY INTERLACING AT
LAST PARALLEL POST. SEE TYP.
INSTALLATION.

FITTINGS: ALL FITTINGS SHALL BE SO DESIGNED AND BE

OF SUCH SECTION AS TO DEVELOP THE FULL STRENGTH
OF A SINGLE CABLE OR CABLE ASSEMBLIES, AS THE CASE
MAY BE.

SINGLE CABLE ANCHOR ASSEMBLY -
MIN. TENSILE STRENGTH..........25,000 LBS.
THREE CABLE ANCHOR ASSEMBLY-
MIN. TENSILE STRENGTH 100,000 LBS.
ALL FITTINGS SHALL BE HOT DIPPED GALVANIZED.

THE DYNAMIC DEFLECTION FOR STANDARD GR-3 IS 11 FEET.

THE GUARDRAIL AND MEDIAN BARRIER COMPONENTS
DEPICTED 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.

FOR ROCK INSTALLATION, 8"X24"X!/," PLATE SHALL BE
ELIMINATED. DRILL OR EXCAVATE HOLE FOR POST AND
BACKFILL WITH CRUSHER RUN AGGREGATE TO LEVEL
OF ROCK.

SECTION (SEE DETAIL)

AL

—2'-0" g SLOPE BREAK

PARAPET

BRIDGE SLOPE BREAK

|

CABLE GUARD

RAIL
N

E

E

TERMINAL CONNECTOR
SEE SHEET 501.02

DRILL ¥;" DIA.
HOLE IN' CENTER

_——ANCHOR POSTS _ ANCHOR POSTS—,
1 yl I T~ I %" ANSIBI8.2.2 HEX. BACKING NUT OR APPROVED
H ﬂ] H i i i i H @ H SHOULDER MUST EQUAL BEARING AREA OF %"
i H H : i i i i STANDARD NUT.
ELEVATION
3-0" 2'-0" 2°0",2"-0 % THE GUARDRAIL AND MEDIAN BARRIER COMPONENTS %% WHEN BURYING GR-3 CABLE GUARDRAIL IN
) DEPICTED IN AASHTO AGC-A.R.T.B.A. "A GUIDE TO THE BACKSLOPE, THE CONCRETE ANCHOR
6:1 6:1 STANDARIZED HIGHWAY BARRIER HARDWARE" MAY ASSEMBLY MUST BE PLACED AT A HEIGHT
BE SUBSTITUTED IF INTERCHANGEABLE WITH THE ON THE BACKSLOPE TO MAINTAIN THE
STANDARDS FOR GUARDRAIL (GR) OR MEDIAN 27" MIN./28" MAX. CABLE HEIGHT AT THE
CUT SECTION FILL SECTION BARRIER (MB) AND APPROVED BY THE ENGINEER. ANCHORAGE.
2 " 1/
RADIUS TERMINAL OMIT BLOCKOUT *FOR DETALS OF S TERMINAL ¥y "x 1/g" SLOTS

FOR SPLICE BOLTS

CONNECTOR /
7l

IAG 70 MPH "R
D.s.
PAVED A W R oFcl A B|Cc|D |E
SHOULDER % So[ 2a || 27267375150
EDGE OF PAVEMENT—" PLAN VIEW ‘ %i 24' |6 [27')26'|465'[150' | 2"
¥¢ USE 154 FLARES ON BOTH TYPES OF RAL FOR DESIGN SPEED og| 2r |127]24')23|330'150' | RADIUS TERMINAL
OF 70 MPH OR 13:1FOR DESIGN SPEED OF 60 MPH OR LESS. & 21 |6 |24 (23 (420T150] SECTION DETAIL
SHEET 10F 3 METHOD OF TRANSITION FROM CABLE GUARDRAIL TO W-BEAM GUARDRAIL AT BRIDGE APPROACHES
SPECIFICATION
REFERENCE
CABLE GUARDRAIL
505 VIRGINIA DEPARTMENT OF TRANSPORTATION

501.06




STANDARD

GR-3 STANDARD X 1" X 45"
FUANBOGKLE.  capLe ED . 16 TURNBUCKLE, e stor”?
4" ANSIB27.2 12" TAKE UP (CAST STEEL 7 ANSIB27.2 SRRy L H
WIDE TYPE A OR MALL. IRON) WIDE TYPE A |11 IREAD THREAD H. SPRING (GALV.)
PLAIN STEEL g PLAN STEEL T THREAD \ WIRE 4" WIRE
WASHER FLATTEN FOR WRENCH WASHER 7/ | ‘27/2 }_%..1 DIA.=%¢" MIN. &b
il \
¥4" SQ.NUTS ¥ SQ. NUTS o B
ANSIB18.2.2 —A ANSIBI8 2.2 v
RH. | RH. ¥a" WIRE ROPE ]
THREAD THREAD THREAD THREAD WEDGE FLATTEN FOR WRENCH %" SQ. NUT (GALV.)
STEEL TURNBUCKLE SPRING CABLE END ASSEMBLY
CABLE END ASSEMBLY (COMPENSATING DEVICE)
‘\GH TO \/Bu ‘/4” DIA.
N 1/
:, 1- BEAM POST 172 o
1\/2;_ " " 3 3" X 23" "R r 2 s
z " |
N v THES Yo —ALTERNATE TYPE /2'R .
Vi I~ - HOOK BOLT. R
4 ‘ < NO_BACKING : N =
. 30 3l 31 3] A= g > N
Y j“ 2 N NUT REQUIRED i X N
2 P STIFFNER  HEX NUT W,
) EB/E!‘\‘IDR%%TH Tore 3/ 7w | T
THREADS 2 T 2%,
ENDS AFTER L—4 L—”—j
.............. NSTALLING
CABLE EXTERNAL STIFFNER INTERNAL STIFFNER
! EXTERNAL VAl 2" X Yig" BOLT 25" LONG.
7 D‘A\ HoLE ENDS AFTER  STFFNER /2 W/NUT & 3 WASHERS. TORQUE
Lg" x 4\ X V2" - 14" LONG INSTALLING 3/ " ROD (ALTERNATE) TO 25 ft-Ib. 1 WASHER UNDER HEAD.
OR 2 - /2" R WELDED CABLE BEND BOTH HOOK BOLTS WBETWEENVST\FFNERS.WUNDER NUT.
ENDS AFTER ADDITIONALYjs " THICK WASHER MAY
BREAKAWAY ANCHOR ANGLE INSTALLING BE PLACED BETWEEN STIFFNERS
CABLE TO PLUMB THE ANCHOR POST.
%" DIA. HOLES o N
I FOR HOOK ar—h/z; X
¢ BOLTS CABLES ON ROADSIDE _
T 2Ya"] Y " RAD: = Y . b o
N7 T3 " ] I ! =
il m & y
J_ 43 " o : \ \ \
,H 3 3 Y <+ | 1
5 " - - — -
/BOLE‘A‘»H 32 | : . 3 SN =l ] T
- If <| Z o © o)) _
o) I S| = e} ~ N B .
9 i wle ” Yy Ya . DR _OF
i NN k——ggg 5.7 g < TTRAFFIC
I RauND - ” CONCRETE SLIP IMPACT BASE
i/ UINE b N SLIP IMPACT (KEEPER PLATE NOT SHOWN)
A NN I NNV — BASE
Il _ E
N R & WELDED T ;I CONCRETE L o
SIZES SAME
. 5 I 2S FOR 1/ - 28 GA. GALV.
© N I END POST . < [ ! STEEL
~ { ® Yo" X 1/6" BOLT 2" L N
UH LONG W/NUTS AND 3 . P
WASHERS TORQUE -
I TO 25 ft-Ib. \
[ E— v Y Y %s" DIA. TYP.
INTERMEDIATE POST ANCHOR POST DETAIL ] 5" I
SHEET 2 OF 3 DETAIL (SHOWN FOR LEFT HANDED ANCHOR) KEEPER PLATE
SPECIFICATION
CABLE GUARDRAIL =
221
VIRGINIA DEPARTMENT OF TRANSPORTATION 505
501.07




ANCHOR UNIT DETAIL
TOP VIEW LEFT HAND
(REINFORCEMENT NOT SHOWN)

SQUARE

2" X Y
NOM. (GALV.)
CABLE END

(CAST STEEL OR
MALLEABLE IRON

SEE NOTE *3)
FLATTEN FOR
WRENCH
3- ¥ PLAN

WASHERS
1-WIDE
2-REGULAR
KEEPER ROD
MUST BE
INSTALLED

2-¥4"X
HEX NUTS
(GALV.)

[
CABLE END ASSEMBL

(GALV.)

Y TO

ANCHOR ANGLE DETAIL

GR-3

_—— CABLE END ASSEMBLIES

ANCHOR POST

39m

r— SLIP IMPACT BASE
—UM\TS OF EXCAVATION
FOR CONCRETE ANCHOR
12 ALL SIDES

29" 29" i\;: ANCHOR ANGLES ]
1 f 8-¥" X Yy N
T NUTS W/FLAT [
TOP CABLE— \(/\é;éxSﬁ/E.?S W |
— |
S —;ﬁ 3 |
X X 194"z | o N i J:
ALONG X L w o
TOP 36t Tu T | |
" * . J- 12 {
i I " POST
S AN . ik
f " ANCHOR UNIT DETAIL QSQJSSCXSROME**UN%SSR
%: TOP VIEW RIGHT HAND TWO UNITS AS SHOWN.
N o] = (REINFORCEMENT NOT SHOWN) SECTION AA
QA :F - A TWO PIECE ANCHOR UNIT DETAIL
—H T 1op casLe LEFT HAND
{ /—SHOULDER ancHor PosT  (REINFORCEMENT NOT SHOWN)
g L—L i y SLOPED TOP 1:6
29" 29" SIDE SLOPED

TE:
NCHOR SHALL BE ONE OR TWO
PIECE. DIMENSION OF TWO PIECE
ANCHOR ARE SHOWN ON DRAWING
DIMENSIONS OF ONE PIECE ANCHOR
ARE 4'-11" LONG BY 3'-0" WIDE

BY 3'-3" HIGH.

IN EACH FACE

THREE HORIZONTAL &
TWO VERTICAL *3 BARS
l\

''''''''''''''''''' | 3" TYPICAL
ANCHOR UNIT DETAIL & RE-BAR i
INSTALLATION DETAIL T ’
7 ) TWO PIECE
ANCHOR POST %
SUPPORT ¥," PLATE Yy 2 PLACE %" DIA.
g BRASS ROD IN HOLES
AND BEND OVER ENDS.
N =
/4" DIA. HOLE FOR NS
3/75” DIA. HOLE ROD 47 F
¥e" DIA. BRASS ROD | v - A
Y WASHER 2’&3?? INSIDE DIA. OUTSIDE DIA. | THICKNESS
5 MAX.| MIN MAX. | MIN. | MAX. | MIN.
REGULAR| " | % " | 2v We | Y | %
R Y
< WIDE 7" o 2% | 2% | e Y "
\\/\/\ V2" | NARROW |y | 2" 1 B | Tt Ve
- eV
SIDE VIEW OF POST TOP SHEET 3 OF 3

SPECIFICATION
REFERENCE

221
505

CABLE GUARDRAIL

VIRGINIA DEPARTMENT OF TRANSPORTATION
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REVISED ON 7/01

REVISED ON 7/02

GR-6

PAY LIMITS STANDARD GR-2 WHERE DOUBLE

‘ PAY LIMITS STANDARD GR-6

750"

RAIL IS REQUIRED MULTIPLY LENGTH BY 2

BEND LOWER W-BEAM
RAIL BEHIND POST AND
ATTACH WITH %" BOLT

MINIMUM TO THE HAZARD | ‘

OR CUT/FILL BREAK oo R e .
- 12'-6" = - 3 1/
26 { POST "SPACING
Bﬁou
M@X
I ohx
12.5 13
TO DITCH LINE wilg TOE OF DITCH SLOPE

ﬁ 2'-0" MAX.

EDGE OF SHOULDER

EDGE OF TRAVEL LANE

\ EDGE OF GRADED SHOULDER

EDGE OF TRAVEL LANE/

18" (UP TO THE POINT WHERE THE RAIL CROSSES THE
DITCH LINE). THE DOUBLE RAIL WILL EXTEND TO POST #4.

2. MAXIMUM DISTANCE BETWEEN BOTTOM OF THE LOWER
W-BEAM RAIL  AND GROUND LINE IS 18". WHEN DOUBLE
RAIL IS REQ'D., TAPER BOTH W-BEAM RAILS TO MAINTAIN
THE 18" DISTANCE FROM THE GROUND.

3. TAPER BOTH W-BEAM RAILS FROM HEIGHT AT TOE OF
DITCH SLOPES TO 1'-0" BELOW FINISHED GRADE AT
POST #1(8'-0" OFFSET).

4. A 8'-0" LONG POST MUST BE USED WHEN UPPER AND
LOWER W-BEAM RAILS ARE REQUIRED. FROM THE
BEGINNING OF THE LOWER RAIL THROUGH POST #4.

. 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.

. ALL POST SPACING 6'-3" C-C UNLESS OTHERWISE NOTED.
THE POST MAY BE W6 X 8.5 STEEL OR 6 X 8 WOOD EXCEPT
THE LAST 4 TERMINAL POSTS MUST BE W6 X 8.5 STEEL.

u

o

SHOULDER

PLAN
SEE END
W-BEAM RAIL HEIGHT CONSTANT RELATIVE TO ROADWAY TAPER W-BEAM RAL TO END ANCHORAGE ANCHORAGE
I — PROFILE GRADE - SEE NOTES 1,2 & 4 SEE NOTES 3 & 4 DETAL B OR C
‘ A=< B== \ | C== D= = SHElETHSOMD
N— T T T i T T — T ‘ -0
"
| | S S A s e n — MIN.
\\j H i 1 i A o :- i i Tt
1" 1 n N 1 " ‘;—\\ W T Tt T
1 1 n N 1 " i 1" 1" 1
u 1N 1 " " " 1 il " "
1 n n " " i 1" 1" 1
u u u u u u u u u
SEE NOTE 2
NOTES: ELEVATION SLOPE SEE END ANCHORAGE
1. A SECOND RAL IS REQ'D. WHERE THE DISTANCE BETWEEN DETAL A SHEET 50110
THE GROUND AND BOTTOM OF THE TOP RAIL EXCEEDS STANDARD Wex8.5 STEEL OR

6X8X14" LG. 6X8 WOOD POST

BLOCKOUT ATTACH LOWER

W-BEAM RAIL TO
POST W/%" BOLT

4

200"

ATTACH LOWER
W-BEAM RAIL TO
BACK OF POST
W/%" BOLT

28" MAX.
27" MIN.

TOE OF
DITCH
8'-0" SLOPES

18" MAX.

—r-

T
[
[
[
[
[
[
[
[
[
[
[
[
)

1
1
1
1
)

B-B

L Lo

SECTION A-A SECTION

7. FOR SECTIONS D-D & E-E, AND END ANCHORAGE DETAILS
SEE SHEET 501.10.
SHEET 10F 2
SPECIFICATION
TERMINAL TREATMENT FOR W BEAM GUARDRAIL REFERENCE
VIRGINIA DEPARTMENT OF TRANSPORTATION 52%?
501.09




REVISED 7/01

W6 X 8.5 X 8'-0" LG.

3-#3 BAR
HOOPS
30" X 18"

!

STEEL POST —=—— SEE NOTE 1 W6 X 85 X 6'-0" LG. SEE NOTE 1 SEE_ANCHOR
STEEL POST ——— SE%EMACBLY
PEN |
N, ]
1" DIA HOLES e — ] 8 P
DRILLED THRU 1" DIA HOLES | "
W-BEAM AND DRILLED THRU Ay ——- 1+ i %
ATTACHED TO e . W-BEAM AND 1y PLATE Y 1
PLATE WITH % DRILL s " HOLES  ATTACHED TO 258 AL o I
7" IN POST FLANGE.  PLATE WITH DRILL B¢ " HOLES W-BEAM TERMINAL
HEX BOLT SEE NOTE 1 7" X 2" LG 7% IN POST FLANGE. CONNECTOR
SQ. WASH. & HEX BOLT, SEE NOTE 1 4] f=-
NUT SQ. WASHER.
AND NUT ! | Ve
o Tt = 1
3-#3 BAR D
HOOPS 2'-0
1" DIA HOLE 30" X 18— 7
DRILLED THRU v DIA HOLE b— SEE NOTE 1
W-BEAM AND i
POST FLANGE. DRILLED THRU 37#3 BARS
ATTACH TO PLATE W-BEAM AND e—23'-0" 18" LONG.

W/ 7" X 2" LG.
HEX BOLT, SQ.
WASH. & NUT

/2" PLATE
SEE DETAL D

DETAIL A
END ANCHORAGE

POST FLANGE.
ATTACH TO PLATE
W/ %" X 2" LG.

HEX BOLT, SQ.
WASH. & NUT

DETAILL B

END ANCHORAGE (POST)

DETAIL C
END ANCHORAGE (CONCRETE)

1 SEE W BEAM TERMINAL
y y CONNECTOR AS DETAILED
Wyt Vil ON SHEET NO. 501.02
- WASHER GUARDRALL W BEAM %" ANCHOR
Yy POy -
2 2 amn TERMINAL CONNECTOR BOLTS
o (4 REQ'D.)
| L} %" i
v i SOLID
l—o-o- I ROCK %" THREADED ANCHOR BOLTS
P I EITHER MECHANICAL OR SET IN
P 4 o = EPOXY ADHESIVE (18" LENGTH
P e FOR HARD ROCK OR 5'LENGTH WASRERS 7O
€ -GG 14" “ RO L ) (ER SOFT BE AS DETAILED
P : ON STANDARD
L o DETAIL F CUARDRAIL
! [+ hoe SOLID ROCK CUT INSTALLATION
1 & é\, o
o STANDARD
L DETAIL E 6 X 8 X 14" LONG
41X 1Y Yo' THICK BLOCKOUT
- 4
SLoT =] SQUARE WASHER W6 X 8.5 STEEL POST

SEE NOTE 1.
DETAIL D

/" THICK STEEL PLATE

NOTE:

2" 4-1%¢ " DIA. HOLES.
DRILL ONLY IF PLATE
on IS BOLTED TO POST

.12 STEEL PLATE MAY BE WELDED OR BOLTED

OR 6 X 8 WOOD POST

N ATTACH LOWER

TO POST. IF PLATE IS BOLTED TO POST USE W-BEAM TO
4 - 5%" X 1/," LG.HEX HEAD BOLTS W/ HEX POST WITH %"
NUTS.IF PLATE IS WELDED TO POST DO NOT HEX BOLT
DRILL %6 " HOLES IN PLATE OR IN POST FLANGES.
2. CONCRETE END ANCHORAGE MAY BE USED IN
PLACE OF STEEL POST AT 8'-0" OFFSET.
SECTION D-D SECTION E-E
SHEET 2 OF 2
SPECIFICATION
REFERENCE
TERMINAL TREATMENT FOR W BEAM GUARDRAIL
52%? VIRGINIA DEPARTMENT OF TRANSPORTATION
501.10




REVISED ON 7/02

GR-7

NOTES:

GUARDRAIL TERMINAL, STD. GR-7 IS TO BE SRT 350 (AS SHOWN)
MANUFACTURED BY SYRO STEEL COMPANY, THE FLEAT 350 MANUFACTURED
BY ROAD SYSTEMS, INC., OR OTHER VDOT APPROVED EQUAL MEETING NCHRP
350 TESTING CRITERIA UTILIZING A 4 FT.OFFSET.

THE POST OFFSET DIMENSION ARE GIVEN TO THE CENTER OF THE TRAFFIC
FACE OF THE BLOCKOUTS EXCEPT AT THE FIRST TWO POST, WHERE THE
DIMENSION IS TO THE CENTER OF THE TRAFFIC FACE OF THE POST.

OFFSET POINTS ARE TO BE LOCATED BY CHORD MEASUREMENT AT THE BACK
OF THE RAIL EQUAL TO THE NOMINAL POST SPACINGS SHOWN. POST ARE

TO BE SET APPROXIMATELY RADIAL TO THE RAILING AT EACH POST
LOCATION.

YELLOW 8" x 36" REFLECTIVE ADHESIVE SHEETING TO BE APPLIED
TO NOSE IN ACCORDANCE WITH VDOT SPECS.

FOR DETAILS OF GUARDRAIL TERMINAL INSTALLATION SITE PREPARATION
REQUIREMENTS SEE STANDARD GR-SP.

DRIVE NAIL WITHIN 2" OF THE TOP OR BOTTOM OF BLOCKOUT AFTER
%" X 18" LG. BOLT IS INSTALLED.

CABLE ASSEMBLY
STRUT ASSEMBLY

TERMINAL END
SEE NOTE 3

1] [

—=

[

E

|

[ Tem==]]]

SLOT GUARD 4'-0" MIN.
SEE NOTE 2
: b |
: — r s Cior Lros
v " " 1/ 1'-0 1-5
LouoS/” LO -2% 0'-6 -8/2 W-BEAM BACK UP PLATE TRAFFIC
DEFLECTOR ANGLE OF SLOT GUARD SHOULD BE DO NOT ATTACH ATTACHED TO POSTS
POSITIONED IMMEDIATELY DOWNSTREAM OF SLOTS. RA\L TO POST 2, 2,4,6,8 &9
MEASURED AT 3, 4,6,7,& 9
BACK OF RAIL 41-2" 4-n 41-m 3\,-‘\/2”4__;3‘,.‘\/2” | 3-1l/,m | 3‘71\/2” | 6'-3" 6'-3" |
%"x1/a" LG B= Serxl/a LG,
STANDARD PAY LIMITS SPLICE BOLT D c Syt A EBUICE BOLT
GUARDRAIL W/NUT 8''x1/4" LG. W/NUT
GR-7 7l -l SPLICE BOLT L
. TERMINAL W/NUT
ME i:

\

F% ;

e
/ /

/

=

® ® @ ® ®pd @Ocd @

=
SLOTTED 14
| ‘ 10 ‘ ‘ ‘ W-BEAM Z GUARDRAIL CABBLREACAQECTHOR
. GUARDRAIL . -
W-BEAM RDRAL SLOT GUARD
GUARDRAIL

Ol

BREAKAWAY CABLE TERMINAL REFERENCE.
4'FLARE 22




REVISED ON 7/02

%" x 18" LG. BUTTON HEAD
BOLT W/WASHER & HEX NUT

6" x B x %"

PLATE

INSTALL PLATE SO SLOT
OPENING IS AT TOP

2 - 16d NAL TO PREVENT
PLATE ROTATION (THRU
HOLES IN PLATE & BENT)

g

DIA

F

DO NOT ATTACH RAILS TO POST
6" x 8" x %" PLATE

-

2 - 186d NAL TO
PREVENT PLATE

STD. W-BEAM GUARDRAIL
OR W-BEAM GUARDRAIL
W/SLOTS

W-BEAM BACK UP PLATE

6" x 8" x 14"

GR-7

T——6" x 8" x 6-0" LG.

e WOOD CRT POST
3

i
(=

)

IN—GALV. STEEL 10D

ROTATION (THRU ‘ COMMON. NAIL
%" DIA. HOLES LG. BLOCK OUT :
— 8
IN PLATE & BENT) Fan SEE NOTE 5
gl E © N ]
| ‘ PLATE WASHER X
\/ L F <J Ty
SECTION F - F DETAIL 1 —
%" x 18" LG. BUTTON HEAD
5%' x 10" LG. BUTTON BOLT W/WASHER & HEX NUT
[—> E HEAD BOLT W/WASHER ATTACH RAIL TO POST # 5 o o
& HEX NUT. DO NOT 5% x 10" LG. BUTTON HEAD SECTION "C-C
Syt x Tt x 3-gn ATTACH RAL TO POST 2\ BOLT W/WASHER & HEX NUT (@ POSTS *#4, 6, *8 & *9)
LG- WOOD POST %" SPLICE BOLT W/HEX 6" x 8" x 6'-0" LG.
NUT INSTALLED THRU Syt x Tyt x 39" 8 o5 B ek dar
ENLARGED AREA OF SLOT- LG. WOOD POST 6" x 8" x 6'-0"
%" x 18" LG. BUTTON HEAD e woon
\ 7 BOLT W/WASHER & HEX NUT CRT PoaT
\ | [°) ° TERMINAL_END DO NOT ATTACH RALS TO POST
L - v [SEE NOTE 3
) b & GALV. STEEL 10D
W-BEAM i /COMMON AL GALV. STEEL 10D
GUARDRAIL 1 [o o W-BEAM GUARDRAIL SEE NOTE 5 SEE NOTE 5
W/SLOTS W/SLOTS _ by
| ¢
2" DIA. x 53" LG. PIPE /
W-BEAM BACK /2 SEE DETAL 1 ]
UP PLATE STRUT STRUT . /
O ¥ ASSEMBLY CABLE ASSEMBLY EY
1w e &« 14 -
A\ 6" x 8" x 14" LG. 6 x 8 x 14
\ I BLocK ouT ' LG. BLOCK OUT i
5 x 95" LG. f‘\ i
HEX BOLT W 4 g I : A
3" x 4" x Y /)y 1
W/2 WASHER :
L yr2 WASHE PLATE WASHER i 7 NA
] — T 35" HOLES ¥ 3 ‘
—— %« 75" LG 2 Ry s 35" HOLES
HEX BOLT W/HEX ‘ ‘
NUT B i
: L |
% ! !
18" x 24" x /g
SOIL PLATE
[ TUBE SLEEVE __—"]
50" LG.
; - SECTION "D-D" SECTION "B-B7
(e POST #b5)
SHEET 2 OF 3
SPECIFICATION
REFERENCE BREAKAWAY CABLE TERMINAL
|
21 4' FLARE
VIRGINIA DEPARTMENT OF TRANSPORTATION 50112




SHEET 3 OF 3

nd

€
TRA

TANGENT POINT 3000 RABILS

OF STANDARD

OF \SDAND OR GREATER

T TANGENTIAL LINE
GRADED SHOULDER / \ GRADED SHOULDER
7§7 ? 77777777 L 4'-0" FLARE

STANDARD | | eranparp ST Y -
GR-2 RADIAL QRANDARD [ T e
GUARDRAIL ZERMINAL

TERMINAL END

INSTALLATION SITE
PREPARATION

OFFSETS ARE MEASURED FROM A TANGENTIAL
LINE EXTENDED FROM THE END OF THE
STANDARD SECTION OF GUARDRAIL.

FLARED TERMINAL PLACEMENT
3000 FT.RADIUS OR GREATER

TRAVEL LANES
LESS THAN
3000 FT.RADIUS

TANGENT POINT
OF STANDARD
GUARDRAIL

TANGENTIAL LINE

GRADED SHOULDER

—x Tt }1¥ 4'-0" FLARE
STANDARD STANDARD GR-2 RADIAL
GR-2 RADIAL GUARDRAIL PROJECTED
GUARDRAIL STANDARD (STANDARD SECTION
er7 OFFSET)
TERMINAL

INSTALLATION SITE

PREPARATION TERMINAL END

IF THE OFFSET IS LESS THAN THE STANDARD
SECTION OFFSET THE OFFSET WILL BE HELD
AT THE STANDARD SECTION OFFSET.

FLARED TERMINAL PLACEMENT ON
INSIDE OF CURVE - LESS THAN
5000 FT. RADIUS
SPECIFICATION

BREAKAWAY CABLE TERMINAL REFERENCE

4'FLARE 221

VIRGINIA DEPARTMENT OF TRANSPORTATION 505




REVISED 7/01

GR-8,8A,88B.,8C

1\/2\\ VBH 7/8\\
5/8\\
SQUARE WASHER (SEE
: DETAIL THIS SHEET)
BOLT AND NUT SHALL & X
HAVE 4000 POUNDS 5w _ %" BOLT AND NUT (SEE
MIN. TENSILE STRENGTH [““”““Dj % VAR gETA\L THIS SHEET)
I J _ \ 5/ |
R %" DIA. HOLE FO%"\} Ya
X SUPPORT BOLT /5"
Y%e" HEX BOLT AND NUT LONG, 2 NUTS, NO “WASHER.
. NO SUPPORT BOLTS IN THE
% DIA \ %z LAST THREE POSTS OF EACH
e 0.135" (BASE METAL s END OF EACH INSTALLATION.
THICKNESS) .5
MM
SQUARE WASHER
TYPICAL INSTALLATION
THIS UNIT IS ONLY TO BE USED WHEN
DESIGN SPEED IS 45 MPH OR LESS.
TESTED - NCHRP 350 TEST LEVEL 2 STANDARD | f051 - |DEFLECTION
GR-8 12'- 6" 7'- 0"
GR-BA 6 - 3 5 - Q"
- - —r T o
*" GR-88 3- 1, 4-0
A . 7AT GR-8C 4 - 4 - 6"
:J 3\/2” I I
© 3
n 3" —5%" DIA. FOR ROCK INSTALLATION, 8" X 24" X !/4" PLATE IS TO
S L—"] HbLES BE ELIMINATED. DRILL OR EXCAVATE HOLE FOR POST,
. PLACE POST AND BACKFILL WITH CRUSHER RUN
%" DIA. : AGGREGATE TO LEVEL OF ROCK.
HOLES =
~ ALL POSTS, BOLTS, NUTS AND WASHERS ARE TO BE
GALVANIZED.
FOR DETAILS OF GUARDRAIL ELEMENT, SPLICE JOINT,
HARDWARE, ETC. SEE SHEET NO. 501.01.
THE GUARDRAIL AND MEDIAN BARRIER COMPONENTS
1T %} DEPICTED IN A.R.T.B.A. TECHNICAL BULLETIN NUMBER
2688 MAY BE SUBSTITUTED IF INTERCHANGEABLE
@ WITH THE STANDARDS FOR GUARDRAL (GR) OR MEDIAN
Vol 2m BARRIER (MB) AND APPROVED BY THE ENGINEER.
¥, DIA. HOLE 0ip| <
OPTIONAL FOR ~
HANDLING . e
g/uxﬁ‘\r/\fmzwc 8" X 24" X /2" R POST SPACING ON CURVES
N =+ PAVEMENT G RADIUS | POST SPACING
<~
L= > 220 FT.R 12 - 6"
219 FT.- MFT. 83
BOTTOM CORNERS 110 FT.- 76 FT. 30 Ty
MAY BE CLIPPED 75 FT.- 50 FT. 2
2" X 2" TO AD <50 FT. USE NOT
DRIVING RECOMMENDED
S 3 X 5.7 STEEL POST
SHEET 10F 2
SPECIFICATION
REFERENCE
STANDARD W BEAM GUARDRAIL (WEAK POST SYSTEM)
221
505 VIRGINIA DEPARTMENT OF TRANSPORTATION W




REVISED 7/01

GR-8,8A,8B,8C
W BEAM END SECTION

(FLARED). FOR DETAILS !

CONCRETE ANCHOR 10-1" @ HOLES AT 3" O.C.

RAL SECTION FOR 8-3/4" ANCHOR BOLTS
; . (TWO SPARE HOLES IN RAIL B #3 BARS, 3 HOOPS
5 SEE DETAIL-C FOR POSITIONING) °
& { T
T T of /
BEAM LENGTH 12'-6" TYP. GR-8 ‘ 8
APPROX. 13'-6" POST SPACING | il
|
PAY LIMIT
! GR-8 TYPE I PLAN
TERMINAL TREATMENT 8-¥2" @ ANCHOR BOLTS 18" 1" LONG
(RUN-OFF ANCHORAGE) WITH GALVANIZED NUTS, LOCK AND
PLAN FLAT WASHERS. BOLT SHALL NOT
V4"X3'X27" PLATES PROTRUDE OVER TOP OF RAL.
WITH g " @ HOLES 3'-6" GUARDRAIL IS TO BE FLUSH WITH

CONCRETE THROUGHOUT LENGTH
OF ANCHOR ASSEMBLY.

./}A |

27"
30"
3'-5"

i T A

I ) #3 BARS PLACED
[ [H]\ { AT QUARTER PQINTS.

EEE SSTS/LL,SE,PPORT ANGLES. LCLASS A3 CONCRETE OR AS APPROVED
BY THE ENGINEER (CAST IN PLACE),

CONCRETE ANCHOR 4000 PSIIF PRECAST.
SEE DETAIL-A.

ELEVATION ELEVATION

DETAIL-A
CONC. ANCHOR

THIS END ‘ ASSEMBLY

IS TO BE

ANCHORED

by
o
]
o
N

¥ " HOLES FOR ¥, BOLTS 4'5" LONG
WITH 'NUTS AND WASHERS. BOLTS TORQUED TO
100 + 20 FT.LBS. AFTER PQST IS DRIVEN.

i

2%"
SHOP BENDING AND TWISTING REQUIRED - 8: y Bmij
TO MAKE THE ANCHOR TREATMENT. 0 33"
i —
DETAIL-C
SHOP CURVED RAIL 4"

L4"X3"X!/4"-8" LONG

DETAIL-B
END POST SUPPORT ANGLES

GR-8 TYPE Il TERMINAL TREATMENT

SHEET 2 OF 2 (RUN-OFF ANCHORAGE)
STANDARD W BEAM GUARDRAIL (WEAK POST SYSTEM) [~ -




REVISED 7/01

33
SEE NOTE 3

HINGE POINT

SECTION A-A

170 2

. THE AREA IMMEDIATELY BEHIND AND BEYOND THE TERMINAL SHOULD BE TRAVERSABLE

. FOR NEW CONSTRUCTION AND RECONSTRUCTION THE 10:1 SLOPE GRADING MUST EXTEND

. FOR PROPRIETARY GUARDRAIL TERMINALS THE MANUFACTURE'S SITE PREPARATION

GR-SP

NOTES:

DESIRABLY, THE CROSS SLOPE OF THE GRADE APPROACHING THE GUARDRAIL TERMINAL,
AND ADJACENT TO FOR ITS FULL LENGTH, MUST BE 10:1. IF THE EXISTING GRADE IS FLAT
OR IS A POSITIVE SLOPE DUE TO THE SUPERELEVATION OF THE ROADWAY PAVEMENT, THE
MINIMUM OFFSET FROM BEHIND THE POST TO THE HINGE POINT, AS SHOWN, IS REQUIRED.

AND FREE FROM FIXED OBJECTS. IF A CLEAR RUN OUT IS NOT ATTANABLE THIS
AREA SHOULD AT LEAST BE SIMILAR IN CHARACTER TO THE UPSTREAM UNSHIELDED
ROADSIDE AREAS.

A MINMUM OF 3'-3" BEHIND THE END POST. FOR 3R WORK THE GRADING SHOULD BE AS
CLOSE AS POSSIBLE

REQUIREMENTS TAKE PRECEDENCE OVER THIS STANDARD.

SECTION B-B
SEE NOTE 2 | 41 SLOPE DESIRABLE - 31 SLOPE MAXIMUM TO HINGE TRANSITION TO EXISTING SLOPE AT HINGE | GRADE TGO MATCH
SEE NOTE 2 EXISTING SLOPE

STANDARD

GR-7 TERMINAL

—

GUARDRAIL

10:1 SLOPE
(SEE NOTE 1

SLOPE HINGE POINT
——————————— 131 TAPER SEE NOTE 4 ;

SHEET 10F 2

SPECIFICATION

RereReNCe GUARDRAIL TERMINAL

INSTALLATION SITE PREPARATION
REQUIREMENTS FOR GR-7/

VIRGINIA DEPARTMENT OF TRANSPORTATION 501.16




REVISED 7/01

GR-SP

SECTION A-A

3R WORK ONLY
(SEE NOTE 4)

SEE NOTE 2

33

SEE NOTE 3

SECTION A-A

0'-6" MIN.

HINGE POINT

#21B
AGGREGATE

170 2

HINGE POINT

NOTES:

1. THE CROSS SLOPE OF THE GRADE APPROACHING THE GUARDRAIL TERMINAL, AND ADJACENT
TO FOR ITS FULL LENGTH, MUST BE 10:1. IF THE EXISTING GRADE IS FLAT OR IS A POSITIVE
SLOPE DUE TO THE SUPERELEVATION OF THE ROADWAY PAVEMENT, THE MINIMUM OFFSET
FROM BEHIND THE POST TO THE HINGE POINT, AS SHOWN, IS REQUIRED.

2. THE AREA IMMEDIATELY BEHIND AND BEYOND THE TERMINAL SHOULD BE TRAVERSABLE
AND FREE FROM FIXED OBJECTS. IF A CLEAR RUN OUT IS NOT ATTAINABLE THIS AREA
SHOULD AT LEAST BE SIMILAR IN CHARACTER TO THE UPSTREAM UNSHIELDED ROADSIDE AREAS.

3. FOR NEW CONSTRUCTION AND RECONSTRUCTION THE 10:1 SLOPE GRADING MUST EXTEND
A MINMUM OF 3'-3" BEHIND THE END POST.

4. FOR 3R WORK, THE GRADING SHOULD BE AS CLOSE TO RECONSTRUCTION WORK AS POSSIBLE
WITH A MINIMUM OF 10:1 SLOPE EXTENDED 6" BEYOND THE POST. FROM THE HINGE POINT,
TIE THE 10:1 SLOPE INTO THE EXISTING DITCH SLOPE TO COVER THE FOUNDATION TUBES AND
SOIL PLATES WITHOUT EXTENDING THIS SLOPE BEYOND THE DITCH BOTTOM. USE # 21B AGGREGATE,
OR OTHER SUITABLE MATERTIAL AS APPROVED BY THE ENGINEER, AT ROADWAY SHOULDERS.

. THE TAPER FOR NEW CONSTRUCTION WILL BE 15:1. FOR 3R WORK THE MINIMUM ALLOWABLE
TAPER IS 10:1.

o

FOR PROPRIETARY GUARDRAIL TERMINALS THE MANUFACTURE'S SITE PREPARATION
REQUIREMENTS TAKE PRECEDENCE OVER THIS STANDARD.

o

TRANSITION TO
4:1SLOPE TO HINGE EXISTING SLOPE
SEE NOTE 2 AT HINGE

4:1 SLOPE TO HINGE SEE NOTE 2

T T e \\7-0114135?
ﬂﬂﬂ} 100" -

DETAIL A

3R WORK ONLY

FOR 3R WORK SEE DETAIL A

TRANSITION TO EXISTING SLOPE AT HINGE _| GRADE TO MATCH

SLOPE HINGE PO\N:l

B B ] B B

\ EXISTING SLOPE

STANDARD GR-2

GR-9 TERMINAL

(SEE NOTE 1

SHEET 2 OF 2

SITE PREPARATION REQUIREMENTS FOR GR-9

501.17

GUARDRAIL TERMINAL

REQUIREMENTS FOR GR-9

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION

INSTALLATION SITE PREPARATION REFERENCE




REVISED ON 7/02

POST A CR-9
CABLE ASSEMBLY

OFFSET STRUT

BEARING PLATE
GUARDRAIL EXIT

LENGTH OF NEED

SLOT (AWAY
FROM TRAFFIC) CABLE ANCHOR POST A BLOCK A 4 PLACES
NOSE COVER POST A, BLOCK@A,S PLACES ( W BEAM GUARDRAIL
L s 7
1FT. OFFSET 50:1 FLARE
SEE NOTE 3 215" SEE NOTE 3
GUARDRAIL EXTRUDER fe— 6'-3" 6'-3" 6'-3" 6'-3" 6'-3" + 6'-3" + 6'-3" + 6'-3" BEGIN TYP. GUARDRAIL—=
50
- STRONG POST INSTALLATION
TRAFFIC ‘ PAY LIMITS GR-9 TERMINAL FOR WEAK POST INSTALLATION
SEE TRANSITION BELOW
TOP VIEW

W BEAM GUARDRAIL

’_,7 5‘*3”‘#—6‘*3“—% 6‘73“—*— 6‘73“4174— 6‘73“*374— 6'-3" 6‘*3“**74—5‘*3”—#81EG¢N TYP. GUARDRAIL—=
I

NOSE COVER - o a a L 1
[ [ e - [HE| . - 5
. 11 11 [l i i >
I Tl [} [} Il I Il Il [ )
Mesor Me—sor  Me—sor  Mesor I crT PosTS ! Il cRT POSTS I ‘
'l piate 1V plate |} pLate |V PLATE | e | | = = | [
I I I I 5L ®)L Ll @l @l
m (2) (3 4
STEEL
TUBES CRT POSTS REQUIRED ON POST
ELEVATION NO.'S 5,6, 7, AND 8.
ST'D. GR-2,
: 8 SPACES @ 6'-3"
GR-9 TERMINAL WOOD POST ONLY """‘“““““““‘H’T“"*’ RECLLAR SR 8
===t B i 8 g i 5 8 8 8 8 B B B i T

. TRANSITION FROM GR-9 TERMINAL TO WEAK POST GUARDRAIL

1 THIS DESIGN SHALL BE USED AFTER AN ANALYSIS INDICATES IT IS MORE COST EFECTIVE THAN PROVIDING
THE FLARE FOR A STANDARD GR-7 OR EXTENDING THE GUARDRAIL TO PROVIDE A STANDARD GR-6 TERMINAL

2. ALTERNATE BREAKAWAY CABLE TERMINAL (GR-9) IS TO BE ET-2000 (AS SHOWN), OR CAT AS 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.

3. ALL STANDARD GR-9 TERMINIALS WILL BE INSTALLED WITH AN OFFSET TO PREVENT THE GUARDRAIL
EXTRUDER FROM ENCROACHING ON THE SHOULDER. PLEASE REFER TO THE MANUFACTURE'S
INSTALLATION INSTRUCTIONS FOR SPECIFIC INFORMATION ON THEIR TERMINAL SYSTEM'S RECOMMENDED
OFFSETS AND STRAIGHT LINE FLARE RATES.

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

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

6. CRT POSTS REQUIRED ON POST NUMBERS 5,6, 7, AND 8.

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

SPECIFICATION

REFERENCE ALTERNATE BREAKAWAY CABLE TERMINAL

505 NO FLARE

VIRGINIA DEPARTMENT OF TRANSPORTATION 501.18




GR-10

LIMITS OF PAYMENT
FOR ST'D. GR-10
(2) 12'-6" SECTIONS
OF W-BEAM, EACH
HAVING A SECTION

(2) 12'-6" SECTIONS OF |l STD.GR-2 NESTED INSIDE  |~——ST'D. GR-2
W-BEAM, EA. HAVING A THE OTHER
SECT. NESTED INSIDE 376" ———————==——25'-0" MI\. 25'-0" 25'-0" MIN. 37 6”—-1
TH2E5‘?;‘HER Qe . A*sz—e T /,/
-6 g I ] [l [l [l [ [l 13 | | ] ] [l ] [l ] i \
DEGREE STANDARD GR-7J /J\,\$ BOX CULVERT STD. CR-7
A*O‘F SKEW (FOR A 4 LANE ROADWAY USE — <— DIRECTION OF TRAFFIC
N [ APPROPRIATE RUN-OFF TREATMENT). TOP VIEW
X PERPENDICULAR 37'-6" 25'-0" MIN. 25'-0" 250" MIN. 370"
DEGREE WIDTH 12'-6" SEE NOTE 4
OF SKEW BOX CULVERT Al o j
IS SEEE S S S e s s S B A S S
ONE POST OMITTED Lol ovbbubu L7 T T U ST AU R A NI 1
TOP VIEW ST'D. GUARDRAIL POST _ i BOX CULVERT ST'D. GUARDRAIL POST
ELEVATION
TYPE I-ONE POST OMITTED
LIMITS OF PAYMENT
FOR DETALS OF GUARDRAIL POSTS AND FOR ST'D. GR-10
BLOCKOUTS, SEE STANDARD GR-2, 2A. (3) 12'-6" SECTIONS OF
W-BEAM, EACH HAVING A ‘
i ST'D. GR-2 SECTION NESTED INSIDE 2;?2-
T < THE OTHER
1 _ ?‘737"5” 25'-0" MIN. 37'-6" “ZM",’\?H
@ g .
= A _
] B i | ] ] '] Bl A ] j | ] 8 A A
2 12'-6" SECTIONS / : i~ BOX CULVERT TS ST'D. GR-7
OF W-BEAM, EACH STANDARD GR-7 ——
HAVING A SECTION (FOR A 4 LANE ROADWAY USE TOP VIEW
%ETEQH‘QRS‘DE APPROPRIATE RUN-OFF TREATMENT). <= DIRECTION OF TRAFFIC
: 376" 25'-0" MIN. 3706 12'-6" 376"
TABLE OF MAXIMUM |
ALLOWABLE STRUCTURE ‘ —18'-9" MIN. SEE
WIDTHS FOR THIS DESIGN ST'D. GUARDRAIL POST— Adie NOTE 4 ST'D. GUARDRAIL POST
17 1T 11 H il H il 1 il il il il T— Il il il il 11 1T T ]I:]
Il I T il I il il It It It ! T | U I ]
ol v bbobobobobob b N L A A A A |
XUAT THE MINIMUM ALLOWABLE : BOX CULVERT
TYPE I-ONE POST OMITTED TYPE I-TWO POSTS OMITTED DISTANCE BETWEEN CLOSEST -
TvAx PERPENDICULAR ” POINT OF POST TO STRUCTURE. ELEVATION
SKEW| AT\ ipTH (rEET) | SREW] AT [MAX. PERPENDICULAR TYPE II-TWO POSTS OMITTED
0° |9" 10.5 0° 19" 16.75 NOTES: 1. THS SHEET IS APPLICABLE WHEN GUARDRAIL IS REQUIRED AND JHE_DEPTH OF
5o [o 0.4 5o 66 FILL ABOVE THE TOP SLAB OF THE BOX CULVET IS LESS THAN
10° [9" 10.2 10° | g 16.4 2. RAL INSTALLATION SHALL BE IN ACCORDANCE WITH SECTION 505 OF THE
B o 0.0 5o 60 SPECIFICATIONS. MATERIAL REQUIREMENT FOR COMPO HALL
: : ACCORDANCE WiTH SECTION 221 OF " THE SBECIFICATIONS. |
“Ton 96 “Ton
20° 19 20°19 15.5 3. GUARDRAIL POST SPACING SHALL BE IN ACCORDANCE WITH STANDARD GR-2.
25° [9" 9.2 25°[ 9" 14.9
30° |9" 8.8 30°] 9" 4.2 4. THIS DISTANCE SHALL BE IN ACCORDANCE WITH VDOT POLICY ON DETERMINING
35° |9" 8.2 359 9" 13.2 THE LENGTH OF NEED FOR GUARDRAIL WITH A MINIMUM DISTANCE AS SHOWN.
40° [9" 7.6 40°9" 12.4 5. ALL SPLICES IN NESTED W-BEAM SECTIONS MUST COINCIDE AT A COMMON POINT
“Ton o AND BE BOLTED TOGETHER USING ONE SPLICE PLATE AND ONE SET OF BOLTS AT
45° |9 7.0 45719 n.4 EACH SPLICE.
SHEET 10F 2 SPECIFICATION
GUARDRAIL AT LOW-FILL CULVERTS
221
VIRGINIA DEPARTMENT OF TRANSPORTATION 505
501.19




~=— 25'-0" MIN. TWO SECTIONS OF W-BEAM ONE SET INSIDE THE OTHER (NESTED) —=f=— 50'-0" MIN.
ST'D. GR-2 g ST'D. GR-2 AND
25'-0" MIN, — MIN 5'-0 25'-0" MIN.
/JVWSE,TMESSTED ST'D. GR-2 WITH CLEAR ZONE ST'D. GR-2 WITH—| QEBR(T)%\?/EEETA;EI\RIMNAL
- - : NESTED W-BEAMS. Sp—— =~ NESTED W-BEAMS. :
- ——f - | =
= ==z i H i H | i 1 | i H F i :
! N — FINISHED (FOR A 4 LANE ROADWAY - see 4‘3%55 ’J‘ig% 5’J
i GRADE USE APPROPRIATE NOTE 5—\—\\
N RUN-OFF TREATMENT). BOX <~ DRECTION OF TRAFFIC
& - PLAN CULVERT
H : <
5 i 7 - 250" MIN. oy LIMITS OF PAYMENT FOR ST'D. GR-10 50'-0" MIN. ——=
o | L ST'D. GR-2 ST'D. GR-2 AND
o S Y APPROVED TERMINAL
i NOTE: FOR DETALS OF \ w i ~ | END TREATMENT.
! GUARDRAIL POSTS [ 1T 1T 1T il T 1 T 1] 1 il I 1T 1T 1T |
AND BLOCKOUTS, [ W W W W W Ll U; T U U U U U U U 1
SEE_STANDARD bbb Lo L U\\U l
GR-2, 2A. 5o GUARDRAIL _ & BOX ST'D. GUARDRAIL
CULVERT POST
N N6 x B x 6-0" ELEVATION
CRT WOOD POST ONE WAY TRAFFIC
.
TYPE Il THREE POSTS OMITTED
CRT POST TWO SECTIONS OF W-BEAM ONE SET INSIDE THE OTHER (NESTED) 50'-0" MIN. —==

WITH DOUBLE BLOCKOUTS

DEGREE

OF SKEW

4

N | N\
9

BOX
CULVERT

THREE POSTS
OMITTED TOP VIEW

GR-10

——— 50'-0" MIN.
ST'D. GR-2 AND
APPROVED TERMINAL
END TREATMENT.

ST'D. GR-2 AND

PERPENDICUL AR
WIDTH

——— 50'-0"
ST'D. GR-2 AND
APPROVED TERMINAL|
END TREATMENTL

T
ST'D. GUARDRAIL POST—"; b

on — MIN 5'-0" 0" MIN.
L CLEAR ZONE ST M APPROVED TERMINAL
. . END TREATMENT.
NESTED W-BEAMS. Y- —_t NESTED W-BEAMS.
i i i i | i il - h | | i i i i
SEE SEE Al SEE
NOTE 5 NOTE 4 -;.«'LNOTE 5"
‘; <
- ESE(VERT DIRECTION OF TRAFFIC
PLAN >
MIN. —=f=———— LIMITS OF PAYMENT FOR ST'D. GR-10 50'-0" MIN., ——m=
ST'D. GR-2 AND
. " APPROVED TERMINAL
‘ 9*%*9 . END TREATMENT.
| 11 1T 11 1T 1l 1T il 1T 11 il |
1t 1 1 1 1r i3 —" Ir Ir Ir It It I
b b b U U U U U U L\U
ST'D. GUARDRAIL POST

ELEVATION COLVERT
TWO WAY TRAFFIC

TYPE Il THREE POSTS OMITTED

TYPE II-THREE POSTS OMITTED NOTES:
MAX. PERPENDICULAR 1. THIS SHEET IS APPLICABLE WHEN GUARDRAIL IS REQUIRED AND THE DEPTH OF
SKEW WIDTH (FEET) FILL ABOVE THE TOP SLAB OF THE BOX CULVET IS LESS THAN 3'-7".
0° 23.00 2. GUARDRAIL INSTALLATION SHALL BE IN ACCORDANCE WITH SECTION 505 OF THE
5o 22.90 SPECIFICATIONS. MATERIAL REQUIREMENT FOR COMPONENTS SHALL BE IN
o 22-60 ACCORDANCE WITH SECTION 221 0F THE SPECIFICATIONS.
15° 22._10 3. GUARDRAIL POST SPACING SHALL BE IN ACCORDANCE WITH STANDARD GR-2.
20° 21.40 4., TWO NESTED W-BEAM GUARDRAILS, SEE TABLE FOR ALLOWABLE WIDTHS (25'-0"
25° 20.60 MAXIMUM).
30° 19.60 5. TWO NESTED W-BEAM GUARDRAILS, CRT WOODPOST, 6'-3" SPACING, WITH TWO
35° 18.40 6"x8"x14" WOOD OR RECYCLED MATERIAL BLOCKOUTS.
40° 17.10 6. ALL SPLICES IN NESTED W-BEAM SECTIONS MUST COINCIDE AT A COMMON POINT
45° 15.60 AND BE BOLTED TOGETHER USING ONE SPLICE PLATE AND ONE SET OF BOLTS SHEET 2 OF 2
AT EACH SPLICE.
SPECIFICATION
GUARDRAIL AT LOW-FILL CULVERTS
221
505 VIRGINIA DEPARTMENT OF TRANSPORTATION ’7
501.20




INSERTABLE SHEET A145

GR-M

501.21

CR-2 %" THREADED STUD
8" X 6" TIMBER POST 2 X 51/, Ty
BEARING PLATE, N SLOTTED HOLE ﬁ
SOIL PLATE NUT AND WASHERﬁ\ ‘\\ ——
ANCHOR PLATE /\L g:t 4 —
\;_‘ \_¥," ANCHOR
| . CABLE .
: d . o Tz Z
R | NOM. 2" ©
¥," DIA. ANCHOR CABLEJ \ T (‘P T MAX. 3"/ o | N
N, / = —r T+
PLAN . A J4 | N,
END SECTION 1oL N Ja DIA
: SEE STD GR-HDW .. i
'_[8“ X 6" TIMBER POST ANCHOR PLATE 1/5” P BT AR T sreeL L]
7| FOUNDATION
B ] —F = DETAIL A
1 — T | TORE SHORT WOODEN POST
) = AN
=TT H | WITH WASHERS — -~
- ‘/E}/q” DIA. ANCHOR CABLE / <ol PLATE
see DETAL A—={ T T TOP_OF GROUND | / 6" 8"
i % OR PAVEMENT % \ s H-‘ ‘ r-kﬁ% H_‘ ’_,;
T | s AT
Ta ) H N < " DIA.
2 i L A HOLES
ELEVATION ne
DETAIL B 5 et 2
1% 1" DA X 7" LG. | . . EAIRn
Ve THREADED . — 20" w
"“ ENTIRE LENGTH 8 4] L_
-
/5" DIA. : ‘
€S Pnnunon T e : L ]
D it M
¥," DIA. CABLE TO BE STANDARD SWAGGED / L
SWAGE CONNECTED FITTING AND STUD BEARING PLATE e o oues _AL o
ANCHOR PLATE DETAILS SOIL PLATE TS 8"X6"X¥s
A
41 16" Y DIA. 2%," STEEL FOUNDATION TUBE
20y e g oan e 2 HOLE Wl X 2K 3
7 B R B B o " STEEL END PLATE
fffffffffffff Y on N
\\é -1 USE OF THIS TERMINAL TREATMENT IS RESTRICTED
- = TO RUN-OFF CONDITIONS ON DIVIDED HIGHWAYS.
77777777777 \ﬂJL
\;V AN
=g < =} =} > \\ o N NS
<J \ o Yie" STEEL ANCHOR PLATE
A EIGHT (8)% " DIA. HOLE ONE PIECE COLD FORM
ALTERNATE ANCHOR PLATE DETAILS SECTION A-A
SPECIFICATION
TRAILING END TERMINAL TREATMENT -
NEW 7702 VIRGINIA DEPARTMENT OF TRANSPORTATION o1




I T T BGR-01

]} ]} ]} ]} ]}
P — |4 g |4 |+ |4 .
+ H [ 7| 7| 7| Al 7| [ HEE S
f 10 1T 1T 1T L 1
NOTE: MAINTAIN 6'-3" POST SPACING WHEREVER POSSIBLE
PLAN FOR USE WITH 25' STANDARD RAIL SECTION. SYMMETRY
OF POST SPACING IS NOT NECESSARY.
6'-3" 6'-3" SPACING AS NECESSARY 6'-3" .
END OF BOX o o
CULVERT —— MINIMUM ~— ¢ RAIL POST & PEDESTAL ———= MINIMUM (<~—END OF BOX
CULVERT
L /1 | ~ | /
I ] L | L8 i |
T ][ | [ i Ly

|
!
j“

LONGITUDINAL SECTION

GENERAL NOTE:

ALL STRUCTURAL STEEL, INCLUDING BOLTS, NUTS, AND WASHERS SHALL BE
GALVANIZED.

FOR DETAILS OF GUARDRAIL, SEE GR-2 OF THE ROAD AND BRIDGE
STANDARDS.

THE GUARDRAIL INSTALLATION SHALL CONFORM WITH SECTION 505 OF THE
CURRENT VIRGINIA DEPARTMENT OF TRANSPORTATION ROAD AND BRIDGE
SPECIFICATIONS.

RAL POSTS MAY BE VERTICAL OR PERPENDICULAR TO ADJACENT ROADWAY
GRADE AND CROSS SLOPE. TOP OF PEDESTAL SHALL BE SLOPED AS
NECESSARY FOR PERPENDICULAR INSTALLATION.

DETAILS ON THIS SHEET ARE TO BE USED FOR BOTH STRAIGHT AND
SKEWED BOXES.

ANCHOR BOLTS SHALL BE 7" QA307 (OR A36 THREADED RODS WITH TACK
WELDED NUTS) WITH HEX NUTS AND WASHERS AS SHOWN. THREADED
RODS MAY BE 0.781MIN. DIAMETER WITH ROLLED THREADS. NUTS SHALL
CONFORM TO A307 REQUIREMENTS AND SHALL BE TAPPED OR CHASED
AFTER GALVANIZING. BOLTS AND NUTS SHALL HAVE CLASS 2A AND 2B FIT
TOLERANCES. BOLTS SHALL BE EMBEDDED 8" INTO THE CONCRETE.

THIS RAL HAS BEEN SUCCESSFULLY EVALUATED BY FULL SCALE IMPACT TESTS FOR DETALS OF BOX CULVERTS, SEE THE BOX CULVERT STANDARDS.

CONDUCTED IN ACCORDANCE WITH NCHRP REPORT 153. TEST DOCUMENTATION

MAY BE FOUND IN RESEARCH REPORT 230-1, "TUBULAR W-BEAM BRIDGE RAIL",

OF RESEARCH STUDY 2-5-78-230 "BRIDGE RAIL TO CONTAIN HEAVY TRUCKS
AND BUSES'", TEXAS TRANSPORTATION INSTITUTE, OCTOBER 1978.

THIS UNIT IS ONLY TO BE USED WHEN
DESIGN SPEED IS 45 MPH OR LESS.
TESTED - NCHRP 350 TEST LEVEL 2

TUBULAR GUARD RAIL SHALL BE FURNISHED AND INSTALLED IN 25 FT.

SECTIONS. TUBULAR RAIL MEMBER SHALL BE EXTENDED AND CONNECTED TO AT
LEAST THE FIRST SOIL EMBEDDED POST AT EACH END OF THE STRUCTURE.

MORE SUCH PQOSTS SHALL BE USED TO UTILIZE 25 FT. STANDARD SECTIONS.
APPROACH GUARDRAIL POSTS SHALL BE SPACED AT 6'-3" ADJACENT TO THE
TUBULAR RAIL SINCE ITS FLEXIBILITY IS SIMILAR TO THE STANDARD METAL

BEAM GUARDRAIL. DO NOT INSTALL ADDITIONAL POSTS AT 3'-1/," CENTERS.

FULLY ANCHORED GUARDRAIL MUST BE ATTACHED AT BOTH ENDS OF TUBULAR RAIL.

TESTS HAVE SHOWN THAT ALTHOUGH THIS RAIL DEFLECTS HORIZONTALLY
TWO OR THREE FEET, ADEQUATE VEHICLE CONTAINMENT AND RE-DIRECTION
IS ACHIEVED. THE RESULTING MORE GRADUAL DECELERATION THUS PRODUCES
A SAFER CONDITION THAN AFFORDED BY OTHER BRIDGE RAILINGS.

THE CONTRACTOR SHALL DETERMINE THE NUMBER OF PEDESTALS REQUIRED FOR
GUARDRAIL INSTALLATION ACROSS THE BOX, PEDESTAL HEIGHT AND DIMENSIONS
OF THE BR SERIES REINFORCING BARS. THE QUANTITY OF CONCRETE

(CLASS A4) AND REINFORCING STEEL USED IN THE PEDESTALS SHALL BE FIELD
VERIFIED AND PAID FOR AT THE UNIT PRICE BID FOR THE CORRESPONDING

BOX QUANTITIES. THE RAILING (TEXAS T-6) SHALL BE MEASURED IN 25 FT.
SECTIONS AND PAID FOR AT THE CONTRACT UNIT PRICE PER LINEAR FOOT

IN ACCORDANCE WITH SECTION 410.04 OF THE SPECIFICATIONS.

BR SERIES BARS SHALL BE #5 IN SIZE.

THIS SHEET IS APPLICABLE WHEN GUARDRAIL IS REQUIRED AND THE DEPTH
OF FILL ABOVE THE TOP SLAB OF THE BOX CULVERT IS LESS THAN 3'-7'.

DETAILS SHOWN ARE FOR INSTALLATION ON NEW BOX CULVERTS. INSTALLATION
OF PEDESTALS ON EXISTING BOX CULVERTS SHALL BE IN ACCORDANCE WITH
SEC. 412.03 OF THE SPECIFICATIONS EXCEPT THAT DOWELS SHALL BE

PLACED BETWEEN 3 AND 6 INCHES FROM THE EDGE OF THE PEDESTAL.

PRECAST BOXES SHALL BE TREATED AS AN EXISTING BOX FOR PEDESTAL
INSTALLATION.

SHEET 10F 3

STANDARD BOX CULVERT GUARDRAIL

AND
BRIDGE DIVISION

VIRGINIA DEPARTMENT OF TRANSPORTATION

(TEXAS T-6)

501.22




BGR-01

[=—NOMINAL FACE O

2/ 2

F RAIL <*‘
A

- 12 GA. W-BEAM
MEMBERS WELDED TO
TUBULAR SHAPE

€ %" A307 BOLT
HEX OR BUTTON HEAD

¥a" NOM. PIPE SLEEVE

3" LONG. USE 2-1/,"0
WASHERS J

POST WBX9
OR W6X8.5

DO NOT WELD WEB—

L

2 PLACES

/ A7 /
7.\

(POST)

2'-2%"

[

I A

o~

5Ya
T

4 - %g"® ANCHOR

BOLTS, HEX NUTS
& 134" WASHERS.J

—f 3"

&

NG

(&)
|
@
2

PL 6" X ¥%" x 8"

e

(1" @ HOLES)

7

2-3l/g" (RAIL)

TOP OF
FINISHED
ROADWAY

SLOPE: /4" PER FT.

T

1-gn

r BR2

L
_

* 1-6"

SECTION B-B

SHEET 2 OF 3

(ANCHOR BOLTS NOT SHOWN)

BR1

PART TRANSVERSE

SECTION

| TOP SLAB OF

/ BOX CULVERT
|

N

554"

Yo' X 1Y/5" SLOTTED

—

HOLE IN POST

€ RAL POST &
PEDESTAL

—_N

J N

H NEW BOX
AR I D
fo ol el
L 3-BR2
OF BO%.© N N
CULVERT ~ A -
ll ﬂ EXISTING BOX
i BR SERIES SHAPES
1-6" '
SECTION A-A
92"
AN/
= .
st 1 B
5 ! LJ m o
| rﬁ ) _
0 < Iy yw
BN
N
o 574 /g %Ongé 1/5" SLOTTED

%' BASE PLATE

(" X 1/, SLOTTED HOLES)

501.23

STANDARD BOX CULVERT GUARDRAIL

(TEXAS

VIRGINIA DEPARTMENT OF TRANSPORTATION

T-6)

STRUCTURE
AND
BRIDGE DIVISION




Tg-12\SEE NOTE

’ o o / n \ O
) e o ] )
APPROACH/ k

GUARDRAIL TUBULAR RAL

SECTION

T
'
'
'
'
'
' [l
T
'
'
'
'
'

N N

e x 2y

GUARDRAIL-TUBULAR RAIL SPLICE

NOTES:

TUBULAR W-BEAM RAIL MEMBER IS TO BE FABRICATED FROM STANDARD
25'NOMINAL W-BEAM SECTIONS. TOP AND BOTTOM SEAMS SHALL BE BUTT

WELDED 6" AT 12" SPACING. CONTINUOUS SEAM WELDING IS ALSO ACCEPTABLE.

WELDS SHALL BE CHIPPED AND CLEANED AND THE COMPLETE 25 FT. TUBULAR
MEMBER SHALL BE GALVANIZED AFTER FABRICATION. FOR TUBULAR RAIL SPLICE
ADDITIONAL POST MOUNTING SLOTS ARE TO BE MADE IN EACH MEMBER 1'-3"
FROM THE STANDARD SLOTS AT 6'-3" CENTERS.

8-%" SPLICE NUTS SHALL BE TACK WELDED TO A BENT SHEET METAL
POSITIONER AS SHOWN. OTHER SUITABLE POSITIONING METHODS OR

OR DEVICES MAY BE SUBSTITUTED. THE COMPLETED SPLICE SHALL HAVE
8 BOLTS (16 BOLTS IF A TUBULAR RAIL SPLICE). EACH BOLT WILL INCLUDE
A 1¥4"X 3"X¥e" PLATE WASHER OR A 2 INCH DIAMETER WASHER.

cxgen
ALTERNATE POST !
LOCATION ————

Ue-1

BGR-01

SEE NOTE

Q ] o

| )

LTUBULAR RAIL SECTION J

PLAN

20-3l/,"

po3n

2" 40! | 4/ 2:2Y/212" 4Ya!

€B, " X 14" SLOTS

N N

3/4 " PIPE
SLEEVE, 3"

WASHER (SEE NOTE)

16 GA. BENT SHEET METAL
POSITIONER FOR SPLICE NUTS
(1 REQUIRED PER SPLICE)

~

SPLICE DETAIL

TACK WELD (TYPICAL
FOR ALL NUTS)

USE STANDARD %" W-BEAM
SPLICE NUT (TYP.)

SHEET 3 OF 3

STRUCTURE

BRIDGE DIVISION

STANDARD BOX CULVERT GUARDRAIL

(TEXAS T-6)

VIRGINIA DEPARTMENT OF TRANSPORTATION

501.24
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Di_3n

GR-FOA-1

SEE SHEET 3 OF 3 FOR A
BEARING PLATE DETAIS

4 SPAC

MIN. 4 SPACES
GR-2 OR TERMINAL

4 SPACES AT 3'-1/,"

END TREATMENT

C
[SEE NOTE 7

ES AT 1-6%" ‘

-
K K

XK

I

TWO SECTIONS OF W-BEAM
ONE SET INSIDE THE OTHER

1
1
TYPE |

RUN ON

-5

\ L>A

a
PLAN |

(FOR STANDARD GR-FOA-1,

FIXED OBJECT ATTACHMENT STANDARD
STANDARD GR-FOA-1TYPE | GUARDRAIL

THREE %" DIA. EXP

ANCHOR BOLT 6" LONG.

9

5/u " TYPE Il RUN-OFF DETAILS,
K&CXH(?R gé*}s SEE SHEET 3 OF 3. USE
WOOD POSTS)
6'-9%a" |
o
/@ /@ /@ /QD /@/@ ASPHALT CURB WHERE REQUIRED
Z_ 7z =1 — — =1 — =1 =1 =1
o - W Z S |
[ uul A ° I o / ° ) I
| O | I T 2 2l
“n]] \I ]Lnll T InI T I=I i i t] ‘ ‘ ‘ ‘ ‘ ‘
£ TN = I I
ﬂ‘;\«\@\\\\\\\\ DI | | || ||
-0 | b Iy Iy I I
e N T Ly Ly I I
- I T T O I N O B Ly Ly I I
NN } \ } \ I I
Lo \ \ Il Il
Lot g 3 - ‘ -
(L O

NOTES:

1. FIXED OBJECTS MAY CONSIST OF BRIDGE
RAILS, ABUTMENTS, PIERS, RETAINING WALLS,
OR OTHER FLAT SURFACED STRUCTURES
WITH VERTICAL FACE.

. BRIDGE RAIL ENDS AND BRIDGE PARAPETS
MUST BE OF ADEQUATE STRENGHT TO
ACCEPT FULL IMPACT LOADING.

. GUARDRAIL COMPONENTS SHALL BE IN
ACCORDANCE WITH VDOT ROAD AND
BRIDGE STANDARDS.

. POSTS 1,2, 3, 4, AND 5 REQUIRE AN ADD-
ITIONAL HOLE TO ATTACH BLOCKS AND/OR
RUBRAIL RUBRAIL IS NOT BOLTED TO
POSTS 2 ANS 4.

. BOTTOM WOOD BLOCKS LOCATED ON
POSTS 1 THROUGH 4 ARE CENTER DRILLED
AND SECURED WITH 34" CARRIAGE BOLTS.
(LENGTH AS REQUIRED).

. W-BEAM IS NOT BOLTED TO POST AT
POSTS 2, 3,6, AND 8; BOLT BLOCK DIRECT-
LY TO POST.

. APPROPIATE LENGTH 7" DIAMETER ASTM
A325 HEX BOLTS MUST BE USED WITH
THRU DRILLED HOLES WITH A %" BEARING
PLATE ON THE BACK SIDE OF THE BRIDGE
PARAPET OR TERMINAL WALL.

. DRIVE NAIL WITHIN 2'" OF THE TOP QR
BOTTOM OF THE BLOCKOUT AFTER %"
X 18 BOLT IS INSTALLED.

! 2 3 4 > RUBRAIL WOOD BLOCKS
NEW BRIDGES - ATTACHMENTS ELEVATION 7"X6"XTHICKNESS
ONE WAY TRAFFIC - ’;“UNN’,%NF'F,Z;?E;%QJﬁEE‘ I POST | THICKNESS ITEM MATERIAL/SPECIFICATIONS/NOTES
TWO WAY TRAFFIC - RUN-ON, 4-GR-FOA-1, TYPE | 6%" 5" X 18" LONG. GUARDRAIL BOLT AND
EXISTING BRIDGE ATTACHMENTS AS SHOWN ON PLANS. VERTICAL BRIDGE TERMINAL SV ® RECESSED NUT
TWO SECTIONS OF W-BEAM WAL OR OTHER FLAT 39 (2) | STANDARD 6" x 8" WOOD POST AND BLOCK
69\\ EONE SET INSIDE THE OTHER. 7 o (3) | STANDARD W-BEAM TERMINAL CONNECTOR
L % SEE NOTE 7 — @ STANDARD W-BEAM RAIL
> . ® \ ¥ ® fs\ﬁJHTX(SZEHE LSTI\JENDGAUR/?)RDGRRA—%D%VO)U & RECESSED
| ST, ® | T FATE e
S I COMMON NAIL. , (7) | BENT PLATE RUBRAL
~ Lo SEE NOTE 8. o T (SEE SHEET 3 OF 3
| 5.0 P |
LR 1 Gl SERTH )
} } NOTES 4 & 5. } \ () | MOD.6" X B WOOD POST & STANDARD BLOCK
L I } (7'-0" LENGTH POST)
- - -— SECTION C-C WASHER FOR %" BOLT
SECTION A-A SECTION B-B
SHEET 10F 3
SPECIFICATION
W-BEAM GUARDRAIL - FIXED OBJECT ATTACHMENT REFERENCE
FOR USE BETWEEN VERTICAL FIXED OBJECTS AND GUARDRAIL (WOOD POSTS) 505
501.25 VIRGINIA DEPARTMENT OF TRANSPORTATION




REVISED 7/01

GR-FOA-1

SEE SHEET 3 OF 3 FOR MIN. 4 SPACES GR-2
BEARING PLATE DETALS OR TERMINAL END
4 SPACES AT T-6%" 4 SPACES AT 3'-1/" TREATMENT

o |
SEE NOTE 7 1 A B
o O @ NOTES:
M @y Gl @ 7
1. FIXED OBJECTS MAY CONSIST OF BRIDGE
‘ XXX R R R I§I

C
L
[ o . T T RAILS, ABUTMENTS, PIERS, RETAINING WALLS,

! OR OTHER FLAT SURFACED STRUCTURES
C L—>A ‘ (TYPE | = B ‘

WITH VERTICAL FACE.

RUN ON) 2. BRIDGE RAIL ENDS AND BRIDGE PARAPETS
TWO SECTIONS OF W-BEAM MUST BE OF ADEQUATE STRENGHT TO
ONE SET INSIDE THE OTHER | ACCEPT FULL IMPACT LOADING.
(FOR STANDARD GR-FOA-1, 3. GUARDRAIL COMPONENTS SHALL BE IN
PLAN TYPE Il RUN-OFF DETALS, ST ANDARD, GR-FOAI TupE | STANDARD " CCORDANCE WITH VDOT ROAD AND
SEE SHEET 3 OF 3. USE | BRIDGE STANDARDS.
WOOD POSTS)
5/8 "X 6" EXP.
ANCHOR BOLTS MOUNTABLE ASPHALT 4.POSTS 1,2, 3,4, AND 5 REQUIRE AN ADD-
CURB WHERE REQUIRED ITIONAL HOLE TO ATTACH BLOCKS AND/OR
‘ j\ RUBRAIL RUBRAIL IS NOT BOLTED TO
6'-9% | POSTS 2 AND 4.

@ @ ¥,6 F 5. BOTTOM WOOD BLOCKS LOCATED ON POSTS
| 1 THROUGH 4 ARE CENTER DRILLED AND
,I 7 — — — S— = SECURED WITH %" CARRIAGE BOLTS.

[ [ =

1 1

PIRA

|
= — T . =] (LENGTH AS REQUIRED).
LC FR] A | e 2 1
. T B — { 6. W-BEAM IS NOT BOLTED TO POST AT
/.,"I [ el - -] | POSTS 2, 3,6, AND 8 BOLT BLOCK DIRECTLY
4 . ¥ TO POST.
] T 1T 1T T T W T T
4o < | \ [N I I I I 7. APPROPIATE LENGTH %" DIAMETER ASTM
| |
40" 1 T A T A (O AR |1 |1 [ Il A325 HEX BOLTS MUST BE USED WITH
- AR Ll Ll L I THRU DRILLED HOLES WITH A %" BEARING
| | | | | | | | | | | | ] PLATE ON THE BACK SIDE OF THE BRIDGE
************* | } i } AR L L D | PARAPET OR TERMINAL WALL.
| | | | | (! (! |1 [
THREE 5/8 " DIA. EXP. ‘ | ‘ | ‘ | ‘ | ‘ | |1 |1 | |l
ANCHOR BOLT 6" LONG. } ‘ } ‘ } ‘ } ‘ } ‘ L L L |
h“ 2 3 a4 5 6 7 8 9
NEW BRIDGES - ATTACHMENTS ITEM MATERIAL /SPECIFICATIONS/NOTES
ONE WAY TRAFFIC - RUN-ON, 2-GR-FOA-1, TYPE |
- RUN-OFF, 2-GR-FOA-1, TYPE I ELEVATION @ ST'D. WeXB.5 OR  W6X9 STEEL POST
TWO WAY TRAFFIC - RUN-ON, 4-GR-FOA-1, TYPE | VERTICAL BRIDGE TERMINAL ST'D. 6X8X14" LG. TREATED PINE BLOCK
WALL OF OTHER FLAT OR RECYCLED MATERIAL
TWO SECTIONS OF W-BEAM SURFACE STRUCTURE (2) | STANDARD W-BEAM TERMINAL CONNECTOR
ONE SET INSIDE THE OTHER. SEE NOTE 7
(3) | STANDARD W-BEAM RAIL
::B«———@ (©)| %X 2 LONG GUARDRAL BOLT &
J”? RUBRAIL WOOD BLOCKS RECESSED NUT (SEE STANDARD GR-HDW)
E’J% il 7" X 6" X THCKNESS | (5 [RECTANGULAR PLATE WASHER (SEE STD.
: - GR-HDW)
o [ T 9 ‘} POST | THICKNESS %" X 10" LONG HEX BOLT WITH NUT
© o o
It I (6) | BENT PLATE RUBRAL
H H }‘ 3% (SEE SHEET 3 OF 3)
|
mol %" CARRIAGE BOLT, I 254" ()| 6 x 8.2 RUBRAL
L NUT & WASHER,SEE  y j | (SEE SHEET 3 OF 3
—=- NOTES 4 & 5. Ve
SECTION A-A SECTION B-B

SECTION C-C
SHEET 2 OF 3

“RereReNCE W-BEAM GUARDRAIL-FIXED OBJECT ATTACHMENT

FOR USE BETWEEN VERTICAL FIXED OBJECTS AND GUARDRAIL (STEEL POSTS)

VIRGINIA DEPARTMENT OF TRANSPORTATION 501.26
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GR-FOA-1

GALVANIZED

CUT FLANGE, BEND . 4 gm "
AND WELD (SEE NOTE 1) 7\~$ r——r—w l<—1/,
- & | | |~ %" ASTM A36M PLATE
T T\ TYP. 2 PLACES <
4 S ™ + (%
9 = %}f -
>~
M
& \DR\LL We" DIA HOLES
(TYP. 4 PLAC

BEARING PLATE

GALVANIZED

ﬁ CAN BE FIELD CUT AND BENT USING HEAT.

CAN BE FIELD CUT AND BENT USING HEAT.

IF SHOP CUT AND BENT, RIGHT HAND OR LEFT
HAND MUST BE SPECIFIED DEPENDING ON
WHICH SIDE OF THE ROADWAY THE TRANSITION

15" X 10 GA.
?P“UC‘E“BOLT SLOTS THICK X 9'-11" POST BOLT SLOTS
Ya"X /g (TYP.) Y4 X 2Yg" (TYP. 3t =
Y 7] | =T | /2" RAD.
2 71 1 | “ TvP
3\71‘/2\\ ’_ \ 1\/2\\ _‘
=t =
NOTE:

IS USED.
ITEM DETAIL
TRIM FLANGES,
BEND WEB AS
INDICATES EXTRA POST REQ'D. FOR
RUN-OFF FIXED OBJECT ATTACHMENT SHOWN & WELD
ST'D. GR-FOA-1 TYPE Il TYP. 2 .
-9%s"
xR |
{ ) l
[ 1
- TYP. 2
PLACES
6-3" 31" 31/, ‘ < TYPE Il >
SPACING MAX RUN OFF DRILL THRU ¥," GALVANIZED
STANDARD GUARDRAIL ONE WAY TRAFFIC >— STANDARD W-BEAM DIA. HOLE U
TERMINAL CONNECTOR . (TYP. 6 PLACES) DRILL THRU /2" DIAMETER
PLAN LS / 08 X 82
: # \ i ] ] . X
: J:LJ} T .
33 i .
] i | LI
/ \ 3
ELEVATION ‘

ITEM (8) DETAIL

SHEET 3 OF 3

501.27

W BEAM GUARDRAIL - FIXED OBJECT ATTACHMENT "REFERENCE.
RUBRAIL AND HARDWARE DETAILS 505
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) GR-FOA-2
MIN. 4 SPACES CR-2 OR 1 ggggsémgms MAY CONSIST OF SAFETY
— SEE SHEET 3 OF 3 FOR .
BEARING PLATE DETAIL o A TERMINAL END TREATMENT SHAPED BRIDGE PARAPETS OR CONCRETE
= = BARRIERS.
[—>C | 4 SPACES @ 1-6%" | 4 SPACES @ 3'-1/," |
~SEE NOTE 7 2.BRIDGE_RAIL ENDS AND BRIDGE PARAPETS
. =8 MUST BE OF ADEQUATE STRENGTH TO
| ACCEPT FULL IMPACT LOADING.
L 3. GUARDRAIL COMPONENTS SHALL BE IN
= ACCORDANCE WITH VDOT ROAD AND
I BRIDGE STANDARDS.
L @ FuN on L= 4JTIONAL HOLE 70 ATTACH LOWER BLOCKS
C (FOR STANDARD GR-FOA-2, AND/OR RUBRAIL. RUBRAIL IS NOT BOLTED
TWO SECTIONS OF W-BEAM TYPE Il RUN-OFF DETAILS, FIXED OBJECT_|STANDARD TO POSTS 2 AND 4
| SEE SHEET 3 OF 3) ATTACHMENT ~ [GUARDRAIL
ONE SET INSIDE THE OTHER PL AN STANDARD GR- 5.80TTOM WOOD BLOCKS LOCATED QN
10 BE COMPRESSED AT ITS FoA2 TYPE | POSTS 1 THROUGH 45/ARE CENTER DRILLED
e * - AND SECURED WITH 5" CARRIAGE BOLTS.
“‘r ! iecL sPacer Tuge | LOWER END TO MAKE OUTSDE OF (LENGTH AS REQUIRED).
6-9% 6" I.D. X 9" LONG W-BEAM ALIGN WITH BARRIER CURB 6.W-BEAM IS NOT BOLTED TO PQOST AT POSTS
9) @ Tt SCHEDULE 40 ! ? ‘55) ASPHALT CURB 2,3,4,6, AND 8 BOLT BLOCK DIRECTLY TO
, POST.
GALV. PIPE * C? IF REQUIRED
= = L = f—= —= B3 7.APPROPRIATE LENGTH %" ASTM A325 HEX
- ’ oo ] —1 T 7 5 D BOLTS MUST BE USED WITH THRU DRILLED
el o CTE 3 = B3 5% HOLES WITH A %" BEARING PLATE ON THE
& T TT 1T TT Ty T BACK SIDE OF THE BRIDGE PARAPET OR
= /gil [ ) H lxuxl _ ‘u‘ _ ‘ul i l CONCRETE BARRIER
I )
‘ @ T 0 T T 7 T | T T 8.DRIVE NAIL_WITHIN 2" OF THE TOP OR
9 4-0" i | | | | I [ [ I BOTTOM OF BLOCKOUT AFTER %" X 18
‘74:>‘\ | | | | | | [ I I [ BOLT IS INSTALLED.
i N IR N ] ] N
Nttt I I I I RUBRALL WOOD BLOCKS
************* | | | | | LJ LJ LJ LJ 7" X 6"xTHICKNESS
/ [ T S N I 6 7 8 9 POST[THICKNESS
THREE 54" EXPANSION | } | } | } | } | } 6'/s"
ANCHOR BOLTS 6" LONG L L2 L L L EYAT
4%
1 2 3 4 5 e
8
5" X 3" LAG BOLT @ AT
. 1V/2
NOTE: ELEVATION
RUBRAIL MUST BE TWISTED 35° BETWEEN SECTION C-C ITEM MATERIAL /SPECIFICATIONS/NOTES
AND D-D. SHOP FABRICATION MAY BE REQUIRED. RIGHT NEW BRIDGE - ATTACHMENTS — -
HAND AND LEFT HAND TWISTS WILL BE NECESSARY. ONE-WAY TRAFFIC-RUN-ON, 2-GR-FOA-2, TYPE | ® 78" X 18" LG. GUARDRAIL BOLT AND
-RUN-OFF, 2-GR-FOA-2, TYPE I RECESSED NUT.
TWO-WAY TRAFFIC-RUN-ON, 4-GR-FOA-2, TYPE | @ |[STANDARD 6" X 8" WOOD POST AND BLOCK.
ngvg SSEETCTH\VOSI\‘JSE oTFHEvv—OBTEHAEMR EEENTS\NG BRIDGE ATTACHMENTS AS SHOWN ON @) [STANDARD W-BEAM TERMINAL CONNECTOR
(@) [STANDARD W-BEAM RAL
b SAFETY-SHAPE YRV
@\ BRIDGE PARAPET OR @ %"X 2" LONG GUARDRAIL BOLT AND RECESSED
CONCRETE BARRIER NUT (SEE STANDARD GR-HDW)
\\é (6 |RECTANGULAR PLATE WASHER (SEE STANDARD
— GR-HDW)
%
() |BENT PLATE RUBRAIL (SEE SHEET 3 OF 3)
: | GALV. STEEL 10D
Q) |l COMMON_NAIL.
~ P SEE NOTE 8. C6 X 8.2 RUBRAIL (SEE SHEET 3 OF 3)
|
} \ ® MODIFIED 6" X 8" WOOD POST AND STANDARD
| BLOCKOUT (7'-0" LENGTH POST)
\ } %" CARRIAGE . K2 ] Pl b WASHER FOR %" BOLT
L BOLT, NUT & WASHER. § AN —
— SEE NOTES 4 & 5 WOOD BLOCKOUT FOR RUBRAIL
SECTION A-A SECTION C-C SECTION D-D @ | Rt Sor
SECTION B-B (W BEAM OMITTED) Sheet 1of 3
SPECIFICATION
REFERENCE W-BEAM GUARDRAIL - FIXED OBJECT ATTACHMENT
o FOR USE BETWEEN SAFETY SHAPE AND GUARDRAIL (WOOD POSTS)

VIRGINIA' DEPARTMENT OF TRANSPORTATION
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[—B C
~SEE NOTE 7 |

GR-FOA-2 SEE SHEET 3 OF 3 FOR

— BEARING PLATE DETAIL

=0 ==
4 SPACES @ 1

6%

MIN. 4 SPACES GR-2 OR
TERMINAL END TREATMENTT
I

4 SPACES @ 3'-1/,"

NOTES:

- FIXED OBJECTS MAY CONSIST OF SAFETY
SHAPED BRIDGE PARAPETS OR CONCRETE
BARRIERS.

I%IZ

N

.BRIDGE RAIL ENDS AND BRIDGE PARAPETS
MUST BE OF ADEQUATE STRENGTH TO
ACCEPT FULL IMPACT LOADING.

L[] % % 3. GUARDRAIL COMPONENTS SHALL BE IN
ACCORDANCE WITH VDOT ROAD AND
BRIDGE STANDARDS.
- c l—0o l=n @ RUN ON s 4.POSTS 1,2, 3,4, AND 5 REQUIRE AN ADD-
(FOR STANDARD GR-FOA-2, ITIONAL HOLE TO ATTACH LOWER BLOCKS
TWO SECTIONS OF W-BEAM TYPE IIRUN-OFF DETAILS, FIXED OBJECT_|STANDARD AND/OR RUBRAIL. RUBRAIL IS NOT BOLTED
ONE SET INSIDE THE OTHER PLA!\J SEE SHEET 3 OF 3) ATTACHMENT ~ |GUARDRAL  TO POSTS 2 AND 4.
STANDARD GR-
5.BOTTOM WOOD BLOCKS LOCATED ON
opleae *ESWEE EgngRgsaiDKEAgUg;DE o FOA-2 TYPE | POSTS 1 THROUGH 45/ARE CENTER DRILLED
AND SECURED WITH %" CARRIAGE BOLTS.
6'-9%," *?E% SP$9E%NLUBE W-BEAM ALIGN WITH BARRIER CURB (LENGTH AS REQUIRED).
@ 6" SCHEDULE 40, ASPHALT CURB 6.W-BEAM IS NOT BOLTED TO POST AT POSTS
GALV. PIPE * IF REQUIRED 2,3,4,6 AND 8. BOLT BLOCK DIRECTLY TO
I 8<—’| r{l == — — — 5 — 4 — — 5 OST.
EN ’ e = I ¢ = 7. APPROPRIATE LENGTH 74" ASTM A325 HEX
N T S ) S S B S T BOLTS MUST BE USED WITH THRU DRILLED
o PN Tel  Poj ° ° | HOLES WITH A %" BEARING PLATE ON THE
7
i s — BACK SIDE OF THE BRIDGE PARAPET OR
| { { { { { { { { { { @ { { ; { { { { { CONCRETE BARRIER.
40"
1 T I I I I RUBRAIL WOOD BLOCKS
4“4 } \ } \ } \ } \ } \ } \ } \ } \ } \ 7" X 6"xTHICKNESS
| | | | | | | | |
************* J LJ LJ LJ LJ LJ LJ LJ LJ LJ POSTTH‘CTNFSS
/ 1 2 3 4 5 6 7 8 9 4‘/4
THREE %" EXPANSION 3”/”
ANCHOR BOLTS 6" LONG 2
1”
%" X 3" LAG BOLT
NOTE: ELEVATION ITEM MATERIAL/SPECIFICATIONS /NOTES
RUBRAIL MUST BE TWISTED 35° BETWEEN SECTION C-C
AND D-D. SHOP FABRICATION MAY BE REQUIRED. RIGHT NEW BRIDGE - ATTACHMENTS O | %
HAND AND LEFT HAND TWISTS WILL BE NECESSARY. ONE-WAY TRAFFIC- RUN opgfg;ggfzrﬁgg u 78" WASHER
TWO-WAY TRAFFIC- RUN ON, 4-GR-FOA-2, TYPE | @ 2?8; gVP XX 8§'5>< %\V{BG_XTR%ASTTE%ELP‘ESSBTLSVC/K
EXISTING BRIDGE ATTACHMENTS AS SHOWN ON OR RECYCLED MATERIAL
PLANS. (® |[STANDARD W-BEAM TERMINAL CONNECTOR
TWO SECTIONS OF W-BEAM
@_L XONE SET INSIDE THE OTHER SAFETY-SHAPE (@) [STANDARD W-BEAM RAL
BRIDGE PARAPET OR 5%"X 2" LONG GUARDRAIL BOLT AND RECESSED
8
I CONCRETE BARRIER z} ® NUT (SEE STANDARD GR-HDW)
(6) |RECTANGULAR PLATE WASHER (SEE STANDARD
GR-HDW)
-
. () |BENT PLATE RUBRAL (SEE SHEET 3 OF 3)
7 1 5 5
© \} H : \} i C6 X 8.2 RUBRAL (SEE SHEET 3 OF 3)
| |
[ I (® |%" X 10" LG.HEX BOLT, NUT AND WASHER
Il I 8 : ’
1 %" CARRIAGE BOLT I WOOD BLOCKQUT FOR RUBRAIL
I NUT & WASHER. I X (SEE SHEET 3 OF 3)
SEE NOTES 4 & 5 -
SECTION C-C SECTION D-D
SECTION A-A SECTION B-B (W BEAM OMITTED)
SHEET 2 OF 3
SPECIFICATION
- REFERENCE
W-BEAM GUARDRAIL - FIXED OBJECT ATTACHMENT
FOR USE WITH SAFETY SHAPE - STEEL POSTS co6
501.29 VIRGINIA DEPARTMENT OF TRANSPORTATION




REVISED ON 7/01

. oz
= [ ‘ ‘
it

CUT FLANGE, ” : '

BEND AND WELD.

SEE NOTE 1 NEUTRAL AXIS

7T\ TYP. 2 PLACES L.

GR-FOA-2 & 4

Yg"

3 4V%H} 41/
| 2 T T

B "x1/g"

12'/a"

(s}
R
SLOTS TYP. !
4Y§ﬂ433

SPECIFICATION

. NN
| | 7
SPLICE BOLT SLOTS 11/" X 10 GA. POST BOLT SLOTS \<I> (@) :
' " 3u 1/ 1 !
Yyrxi/pn (TYP.) :, THICKNESS 9'-11 Y x2Y5" (Typ.) 3] i ‘ i
} 7 . VAL \ 1" DIA. HOLES (TYP.)
*) ********************* ¢l e S + WE@[RAD- ¥4"x2'/2" POST BOLT
R : ERVAT + TYP. SLOT (OPTIONAL)
p ~1/2 “1/2 |
‘ ‘ W-BEAM TERMINAL CONNECTOR (MOD.)
NOTES:
ITEM @ DETAIL CAN BE FIELD CUT AND BENT USING HEAT.
sl 1 IF SHOP CUT AND BENT, RIGHT HAND OR LEFT
5/, 3 . HAND MUST BE SPECIFIED DEPENDING ON WHICH ,
“n 4 4n 1/, SIDE OF THE ROADWAY THE TRANSITION IS USED. Yo"
> : <12 3o
= = i "6
X -te i 5" ASTM A36M PLATE
‘*j NI &
z J S S 4 » W
21/ 2 o i @ {k TRIM FLANGES,
= i \ BEND WEB AS L
- ,,{é DRILL 1" DIA. HOLE SHOWN AND WELD
ITEM DETAIL (TYP. 4 'PLACES) (SEE NOTE 1
BEARING PLATE
INDICATES EXTRA POST
REQUIRED FOR RUN OFF
FIXED OBJECT ATTACHMENT\ 6-9%,"
A —
Nz /
I N FR— I
| 2 :
S— DRILL THRU /" DRILL THRU 5" DIAMETER
. DIAMETER HOLE /2
- S/ 3 <:] TYPE | - i (TYP. 6 PLACES)
PACNG /2 s (RUN OFF "> ,——C6x8.5
T'D. GUARDRAIL ) ONE WAY TRAFFIC »— STD: W-BEAM ~7 [ s
: TERMINAL CONNECTOR [ 9= o 7
T i T
PLAN ol L P ——=1"
/ \ el 3-3" i
y.a T =Y
: = = =) ] = 58
J \ ITEM (8) DETAIL
ELEVATION

SHEET 3 OF 3

REFERENCE

RUBRAI

506

W BEAM GUARDRAIL

FIXED OBJECT ATTACHMENT
L AND HARDWARE DETAILS
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501.30




GR-FOA-4

| 4 SPACES AT T'-

6%

4 SPACES AT 3'-1/,"

THREE %" EXPANSION
ANCHOR BOLTS, 6" LONG

e

T

U@U

_o"

TWO SECTIONS OF W-BEAM
ONE SET INSIDE THE OTHER

TE:
RUBRAIL MUST BE TWISTED 35°
C-C AND D-D. SHOP FABRICATION MAY BE REQUIRED.
RIGHT AND LEFT HAND TWISTS WILL BE REQUIRED.

54" X 3" LAG BOLT
ELEVATION

STANDARD
MB-7

BETWEEN SECTIONS

SEE NOTE 6 @mmm TRAVEL LANE (RUN-ON)
Y [—>C [—BD [—BA B
I I I
\m/_’ [ X G H
i [ 121 d ?-,__—- i i i
X X X
I I ]
=¢ =0 TRAVEL LANE (RUN-ON) o0
TWO SECTIONS OF W-BEAM A FIXED OBJECT
ONE' SET INSIDE THE OTHER 5\ ATTACHMENT ST'D. MB-3, 3A
STEEL SPACER TUBE 6" I.D. X 9" LONG ST'D.GR-FOA-4
SCHED. 40 GALV.PIPE- TO BE COMPRESSED
10'-0" | AT ITS LOWER END TO MAKE OUTSIDE
o OF W-BEAM ALIGN WITH BARRIER CURB.
® 06 OG\a.b @ @ @Cg @
[ M ¥
e ¢ N r B3 L4 \ | \
: o o] I o 1) [ = s ]
X - =] E; B3 f
N CONC MEDIAN BARRIER ST'D. MB-7 ( e AL i~ > 3
ZX] N=1 [}2 L{J.F3/' ]J.Fz; ]u{.k5 6—f =7 =8 =9

HOLE IN RUBRAIL WILL BE VERTICALLY
ELONGATED TO ALLOW OVERLAPPING

NOTES: IN ORDER TO FIT INSIDE POST.

. ARE GUARDRAIL POSTS ARE TO BE STEEL.
. ALL GUARDRAIL COMPONENTS ARE 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. RUBRAIL IS NOT
BOLTED TO POSTS 2 AND 4.

RECESSED NUT

1/
1% [ 4. BOTTOM WOOD BLOCKS LOCATED ON POSTS 1THROUGH 4 ARE
] B [~ . F TP X ) TO BE DRILLED AND SECURED WITH %" CARRIAGE BOLTS
@ & M \ . (LENGTH AS REQUIRED)
~ & - 8/ s W-BEAM IS NOT BOLTED TO POSTS 2,4,5 AND 7. THESE
i I : : BLOCKS ARE TO BE BOLTED DIRECTLY TO POSTS.
P ‘ @ . APPROPRIATE LENGTH %" ASTM A325 HEX BOLTS ARE TO BE
9 | SECTION C-C SECTION D-D USED WITH HOLES DRILLED THROUGH THE CONCRETE MEDIAN
\ (W-BEAM OMITTED) BARRIER, ATTACHING THE W-BEAM TERMINAL CONNECTORS
\ ON EACH SIDE.
%" CARRIAGE BOLT |
NUT AND WASHER
R SEE NOTES 4 & 5. L ITEM|  MATERIALS/SPECIFICATIONS/NOTES  |ITEM| MATERIALS/SPECIFICATIONS/NOTES
RUBRAIL
- - WOOD BLOCKS . RECTANGULAR PLATE WASHER
(SOEEC;‘\P@MWATE@ (SOEECRTA‘EI(\)JM\EEDE? 7l x 4 O % waster © | S Sraldins G
ST'D.W6 X 8.5 OR W6 X 9 STEEL
POSTI THICKNESS @ | FeSisThre X% e (7) | BENT PLATE (SEE SHEET 2 OF 2)
TREATED PINE BLOCK OR RE-
1/ n
TYPE | TWO RUN-ON SECTIONS (WITH 2 RUBRAILS SHOWN) A CYCLED MATERIAL. ‘CSSEEX SH%E?U%RQ% 2
. 3/ @ ST'D. W-BEAM TERMINAL CONN. (MOD.) 700D BLOCKOUT FOR RUBRAL
TYPE Il ONE RUN-ON SECTION WITH 1RUBRAIL RETAINED) - @ (SEE SHEET 2 OF
ONE RUN-OFF SECTION (WITH 1RUBRAIL REMOVED) 2 @ STANDARD W-BEAM RAIL
- %" x 10" LONG HEX BOLT WITH NUT
TYPE Il TWO RUN-OFF SECTIONS (WITH 2 RUBRAILS REMOVED) 1 @ 54" X 2" LG. GUARDRAIL BOLT AND %

BLOCKED-OUT W-BEAM MEDIAN BARRIER-FIXED OBJECT ATTACHMENT | rererence:
FOR USE BETWEEN STANDARD MB-7 AND STANDARD MB-3 505
501.31 VIRGINIA DEPARTMENT OF TRANSPORTATION




GR-FOA-4
C

9'-9'/,"
POST BOLT SLOTS .
Yo" X 25" (TYP.) 1
SPLICE BOLT SLOTS - 15" X 10 GA. X 9'-8'/4" 3
— Yo X V/g" (TYP) " [
\ ,—l \'\l & 1/
5} © '/o" RAD.
=] / | | | VP
3'-1 ‘/2” ‘ 3'-1 ‘/2” 31 \/4\\
[ I I
ITEM (7) DETAIL
g
Sl/pn ‘5/1

NOTES:

1. CAN BE FIELD CUT AND BENT USING HEAT. R
IF SHOP CUT AND BENT, RIGHT HAND OR LEFT HAND N
MUST BE SPECIFIED, DEPENDING ON WHICH SIDE OF <
THE ROADWAY THE TRANSITION IS USED.

2\/4“
ITEM (3) DETAIL
-3 -3

o

i Ty
"y | [}

NEUTRAL AXIS l

Yo" X 2/5" POST
BOLT SLOT (OPTIONAL)

S
_A44‘/4H 4‘/4L1 -
[ ] \

&5 / &5
D D 7’

TYP. 2 PLACES

TRIM FLANGES, BEND WEB
AS SHOWN AND WELD
(SEE NOTE 1
hﬂﬂ z :
' N

" 32"
12Y4"

(TYP. 6 PLACE C6x8.2

DRILL THRU 3/4 D\A. HOLE /*DR\LL THRU /2" DIA.

J oY

N Al |
o
NO O]
U U
;}
éﬂg}
S —
3>
3
o O
O
o

e
3

1" DIAMETER HOLES

2%2 " X "
W BEAM TERM\NAL CONNECTOR (MOD.)

53

SHEET 2 OF 2

ITEM DETAIL
SPECIFICATION

rererince | DSLOCKED-OUT W-BEAM MEDIAN BARRIER-FIXED OBJECT ATTACHMENT

505 RUBRAIL AND HARDWARE DETAILS
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GR-INS

-

@ FACE OF GUARDRAIL IS TO BE 6'FROM FACE OF OBJECT.

FOR MEDIAN WIDTHS LESS THAN 27'SEE SHEET 501.35.
THE GUARDRAIL DESIGN AND PLACEMENT SHOWN ABOVE

MAY ALSO BE USED FOR SHIE
SUPPORT, FIXED OBJECTS OR
SIDE OBSTRUCTIONS.

LDING AN OVERHEAD SIGN
OTHER TYPES OF ROAD

SHEET 10F 8 NOT TO SCALE

DETAIL OF GUARDRAIL AT BRIDGE PIERS USING STANDARD GR-2

50.0' £
L=37.5' VARIABLE | _ 37.5' 53.5' 37.5'
PARABOLIC CURVE
EDGE OF PAVEMENT —~_
= %
< W M y 3'-0" DIA. PIER I
: = (ROADSIDE < :
o| = END SECTION © OBSTRUCTION) — o & & [T FLARE RATE w e o
- (ROUNDED) A I B B S o 2
— I = M)
_ 5 _ Ak yay _ _ B e — g
I A\ Y A\ ~ b w
L I_;J_/‘—/ N w BEAM =
© ST'D. GR-7 . —— x = ) END SECTION o
" 13:1 FLARE RATE o <| 0| (ROUNDED) St'd. GR-7 3
< % Y
EDGE OF PAVEMENTN
37.5' 53.5' 37.5' VARIABLE L=37.5"
PARABOLIC CURVE E
50.0'
PLAN VIEW
OFFSETS (Y) FOR INTRODUCED * DIMENSIONS
MEDIAN
GUARDRAIL TRANSITIONS Y7 WOTH [ Te Tc oz
LENGTH x Y
< MEDIAN WIDTH — L W-4' 300 |7.5'|18.5' 1.5 |13.5'|11.6°
SHOULDER SLOPE PER PLANS T X1 6.25 0.12'
F / ! 40" |12.5'23.5716.5'|18.5'|16.6'
) ] Xp 12.50 | 0.44'
80" [22.5(33.5'|26.5(28.5"26.6'
37.50' | x3 18.75 | 1.00°
X4 2500 | 1.78'
SECTION E-E Xg 31.25 | 2.78'
Xg 37.50| 4.00°
SHOULDER _, DITCH L SHOULDER
DITCH SLOPE
PAVED PER PLANS PAVED
% THE DIMENSIONS AS SHOWN HERE ARE FOR A 3'
[ ] DIAMETER PIER. THESE DIMENSIONS WILL VARY
AS ROADSIDE OBSTRUCTION DIMENSIONS DIFFER.
SEE TABLE Ill, PAGE 501.36 OF THE ROAD AND
TYPICAL SECTION BRIDGE STANDARDS FOR DEFINITION OF "X AND "Y".

W BEAM GUARDRAIL

501.33

INSTALLATION CRITERIA

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE
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505
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200" (SEE NOTE 1)

GR-INS

STANDARD
162.5' 37.5' GR-7 TERMINAL
T T T T T T T T T T 1 T T T T T T T T T T T T T B B
SEE NOTE 4 SEE NOTE 4 ;’?
FIXED OBJECT ATTACHMENT
<] EDGE OF PAVEMENT
175"
[ 87.5' 1 37.5'
i< <} | |
T T T T T
25' 25' z
) o
=
QQEAE%‘EC EC_URVE STANDARD GR-2 3 & .
* MEDIAN <
(=]
()
=
— T T T T W-SEE CHART BELOW
<® <¢ — STANDARD GR-7 TERMINAL—
Variable ‘ 25" ‘ I ‘ 37.5' H
T T T EDGE OF PAVEMENT
PARABOLIC CURVE
> FIXED SEE NOTE 3.
OBJECT
ATTACHMENT
SEE NOTE 4
1. IF_A CUT SECTION IS CLOSER THAN 200', A REDUCED LENGTH AND
T I N T STANDARD GR-6 TERMINAL ARE TO BE USED. A MINIMUM LENGTH
OF GUARDRAIL OF 50'(PLUS TERMINAL) IS REQUIRED.
AS NEEDED (NO GUARDRAIL IS REQ'D. 2. SEE TABLE I, PAGE 501,36 OF THE ROAD AND BRIDGE STANDARDS
ON RUN-OFF UNLESS NEEDED TO FOR DEFINITION OF “X" AND "Y'.
SHIELD A HAZARDOUS OBJECT)
3. VALUES LESS THAN 0.5 BETWEEN A AND B, A AND E ARE NOT ON
PARABOLIC CURVE.
4. RIGHT BRIDGE OFFSET VALUES ARE GIVEN IN GEOMETRIC STANDARDS
FOR CORRESPONDING LEFT BRIDGE OFFSET ("A" DIMENSIONS) SHOWN.
DIMENSIONS OFFSETS (Y) FOR INTRODUCED GUARDRAIL TRANSITIONS
MEDIAN | LEFT BRIDGE Y
LENGTH
WOTH_|RAL OFFSET| © ° - ’ ° " ‘ : " L X ' "|[W=1.00' |[W=2.00"| W=2.50'|W=3.00'| W=3.50"| W=4.00'
30" 5 55| 70| 10 | 54 | 6.0 8.0 | 54.0'| 33.5] 4.0' | 2.0 W=0.50"|W-0.75"|W=1. "2 “2.50"W=3. e e
40’ 5 6.0' [ 10.5'[16.0' | 6.0' [10.0'[16.0' | 44.0'[43.0'| 4.0' [ 2.5’ X1 6.25| 0.03 0.05' | 0.06' | 0.06'| 0.07' | 0.08 | 0.10' 0.11
40' 8' 7.4'1 105 |16.0' | 7.8 |10.8'[16.0' | 48.0'| 39.0'] 3.0' | 3.5’ 25.00" X2 12.50 | 0.13' 0.19' 0.25' 0.22' 0.28' 0.33'| 0.39 0.44'
40' 12' 1.2'[ 12.0' [ 16.0' [ 11.4' [12.0'[16.0' | 48.5'|38.0'] 3.0' | 3.0 ' X3 18.75| 0.28' 0.42' | 0.56' | 0.55'| 0.63' | 0.75'| 0.88 1.0'
X4 25.00 | 0.50' 0.75' 1.00' | 0.89' 111" 1.33' 1.56' 1.78"
3750 X5 31.25 1.39' 1.74" | 2.08'| 2.43' 2.78'
) Xg_ 37.50 2.00' | 250" | 3.00'| 3.50' 4.00'
DETAIL OF GUARDRAIL AT DUAL BRIDGES
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GR-INS

_|GR-2, 3'-0" MIN.
“|GR-2A, 2'-0"

PAVED
SHOULDER

ROADSIDE

OBSTRUCT\ON*% Variable SPACES BEFORE FIXED OBJECT
(25'-0")

A’B OR‘ C LIMITS OF PAYMENT FOR ST'D. GR-2A
\

* 8 ST'D. GR-2A POST

25' MIN.
e 6'-3"

3'-1/," TYP. SPACING

T

3'-6" ABSOLUTE MINIMUM
IF 3'-6" DIMENSION
CANNOT BE OBTAINED
USE ST'D. MB-7
TREATMENT SHOWN
IN SECTION C-C

ROADSIDE OBSTRUCTION

T S T B T W M
( T+
\\M\J

R S —

A, B OR C<—J TRAFFIC RUN ON OR RUN OFF

*FOR TWO WAY TRAFFIC, USE 8 POST SPACING

IF GROUND LEVEL OR UNDERGROUND FIXED
OBJECT NECESSITATES THE ELIMINATION OF
ONE OR MORE POSTS, A GR-10 OR A SPECIAL
DESIGN WwiLL BE REQUIRED

DETAIL OF SPECIAL DESIGN SITUATION

SECTION A-A DESIGN FROM EACH END OF FIXED OBJECT.
FOR USE WHERE DISTANCE FROM BACK OF
GR-2A POST TO FIXED OBJECT IS LESS
CR-8 70" THAN 2'-0".
GR-8A 5'-0"
>r  CR-88 4'-0" —7 |
] GR-8C 4'-6" ST'D. MB-7F , S
. = =
[ o \ . o
> ; >
o o
= . =
(%] 2]
m [a1]
=S N SVAN ASTAVA o
w w
2'-0" ABSOLUTE MINIMUM 0 = =
i 2'-0" DIMENSION Y 4 PIER FOOTING o™v~— &
CANNOT BE OBTAINED g OR FOUNDATION g
USE ST'D. MB-7 2 g |
TREATMENT SHOWN N
IN SECTION C-C SECTION B-B SECTION C-C
ONE OR MORE POSTS AS
D ZQ; REQUIRED TO AVOID OBJECT
‘ ( D :
\ . . . A .
/ / D
TT 3 BLOCKOUTS (MAX.) FOR ONE POST
| COST OF ADDITIONAL BLOCKOUT ~~___ONLY. TWO BLOCKOUTS MAY BE
N BRACKETS TO BE INCLUDED IN . USED FOR A SERIES OF POSTS.
/ T T { PRICE BID PER LINEAR FOOT - P
PR [
I | =—UNDERGROUND OR LOW OF GUARDRAILL. < ST'D. GUARDRAILL
Ly L PROFILE OBSTRUCTION
-
UNDERGROUND
OR LOW PROFILE
NOTE: OBSTRUCTION

|7

SECTION  D-D

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

SHEET 3 OF 8
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GR-INS

NOTES: T
GUARDRAIL INSTALLATION CRITERIA AS SHOWN ON THESE SHEETS IS &
TO APPLY TO THOSE LOCATIONS WHERE GUARDRAIL HAS TO BE S
TRANSITIONED FROM THE NORMAL LOCATION. =
LENGTH OF TRANSITION (L) IS TO BE IN ACCORDANCE WITH TABLE lllOR ° = TOTAL LATERAL TRANSITION OF GUARDRAL O1- 02
IV FOR APPLICABLE VALUES OF W OR AS DIRECTED BY THE ENGINEER. g 0, = OFFSET FROM EDGE OF PAVEMENT TO FACE OF
= 1™ GUARDRAIL MAX.
RAIL TERMINAL SECTIONS IN ACCORDANCE WITH STANDARD GR-6, GR-7 9
OR GR-8 ARE TO BE INSTALLED AT EACH TERMINUS OF GUARDRAIL P Op= O RRER AL oM EDGE OF PAVEMENT TO FACE OF
WHERE SPECIFIED ON PLANS. -
X1 = ..Xn CUMULATIVE DISTANCE IN INCREMENTS OF 6'-3"
ALL LENGTHS (L) ARE APPLIED ALONG FACE OF GUARDRAIL. FROM FIRST GUARDRAIL POST MEASURED ALONG
OFFSETS SHOWN IN TABLES ARE FOR 6'-3" SPACING. FOR 12'-6" SPACING FACE OF GUARDRAL.
(GR-8) USE EVERY SECOND VALUE FOR Y ’ - Y = LATERAL OFFSET FROM FACE OF GUARDRAIL OF
< POST NEAREST TO PAVEMENT EDGE TO FACE OF
INSTALLATION METHODS SHOWN ON THESE SHEETS ARE APPLICABLE £ CUARDRAIL AT EACH SUCCESSIVE POST.
TO STANDARD PLANS GR-2, GR-2A AND GR-8. ©
3 L = TOTAL LENGTH OF TRANSITIONAL PORTION OF
& GUARDRAIL.
o
(9]
jea
hel
W
Y-wx? TO SOLVE FOR "Y", USE THE MAXIMUM "L
. L2 ALLOWED FOR THE APPROPRIATE "W'.
1
TABLE Il
OFFSETS (Y) FOR INTRODUCED GUARDRAIL TRANSITIONS
LENGTH
L X
IN FEET| IN FEET [W-2" [ W=3" [w-4' |[W=5' |W-6' |W=7']W=-8"|W-9' |W=10'] W=11"[W=12" [W=13"[W=14'[W=15'[ w=16' | W=17'| W=18'| W-19' [ W=20'
X1 6.25 | 0.06 | 0.05] 0.03] 0.02] 0.02] 0.01] 0.01] 0.02] 0.02]| 0.02] 0.02] 0.02] 0.02] 0.03] 0.03] 0.03| 0.03] 0.03] 0.03
Xo  12.50 | 0.22 | 0.19 | 0.1 | 0.08] 0.06] 0.05| 0.06] 0.06] 0.07| 0.08| 0.08]| 0.09| 0.10] 0.10] 0.11 | 0.12 | 0.13| 0.3 | 0.14
37.50 [ X3 18.75 | 0.50 | 0.42] 0.25] 0.18] 0.14 | 0.1 | 0.12 | 0.14 | 0.16 | 0.17 | 0.19 | 0.20| 0.22] 0.23] 0.25] 0.27| 0.28] 0.30] 0.31
X4 25.00 [ 0.89 | 0.75| 0.44] 0.31] 0.24| 0.19] 0.22] 0.25] 0.28] 0.31] 0.33| 0.36| 0.39] 0.42] 0.44] 0.47] 0.50] 0.53] 0.56
Xs 3125 | 1.39 | 1.17 | 0.69] 0.49] 0.38] 0.30] 0.35] 0.39| 0.43] 0.48] 0.52] 0.56] 0.61| 0.65| 0.69] 0.74]| 0.78] 0.82| 0.87
X6 37.50 | 2.00 | 1.69 | 1.00] 0.70] 0.54] 0.44[ 0.50] 0.56] 0.62| 0.69] 0.75] 0.81 | 0.87[ 0.94] 1.00[ 1.06| 1.13| 1.19[ 1.25
s0.00 | XZ__43.75 2.30 | 1.36| 0.96] 0.74| 0.60] 0.68| 0.77] 0.85] 0.94| 1.02| 1.1 | 119 | 1.28] 1.36] 1.45| 1.53| 1.62| 1.70
: Xg _ 50.00 3.00| 1.78] 1.25] 0.96] 0.78] 0.89] 1.00| 111 | 1.22| 1.33] 1.44| 1.56] 1.67| 1.78| 1.89] 2.00] 2.1 | 2.22
X9 56.25 2.25] 1.58] 122] 0.98] 12| 1.27| 1.41] 1.55] 1.69| 1.83| 1.97] 2.11 | 2.25| 2.39] 2.53] 2.67] 2.81
7500 |X10_62.50 2.78] 1.95] 1.50] 122] 1.39] 1.56] 1.74] 1.91] 2.08[ 2.26| 2.43] 2.60]| 2.78| 2.95] 3.13| 3.30] 3.47
: X11_68.75 3.36] 2.36] 1.82| 1.47| 1.68] 1.89] 2.10 | 2.31| 2.52| 2.73| 2.94| 3.15| 3.36| 3.57| 3.78] 3.99] 4.20
X2 75.00 4.00] 2.81] 2.16 | 1.75] 2.00] 2.25] 2.50| 2.75] 3.00| 3.25| 3.50| 3.75| 4.00| 4.25] 4.50] 4.75| 5.00
87 50 | X13_82.25 3.30| 2.54| 2.05] 2.35] 2.64| 2.93| 3.23| 3.52| 3.81| 4.11 | 4.40| 4.69| 4.99| 5.28] 5.57| 587
: X14 87.50 3.83] 2.94| 2.38] 2.72| 3.06] 3.40| 3.74| 4.08| 4.42| 4.76] 5.10 | 5.44| 5.78| 6.13| 6.47] 6.81
100.00 X15  93.75 4.39] 3.38| 2.73] 3.12 | 3.52| 3.91| 4.30| 4.69| 5.08| 5.47| 5.86| 6.25| 6.64| 7.03| 7.42| 7.81
) X156 100.00 5.00| 3.84| 3.11 | 3.56| 4.00| 4.44| 4.89| 5.33| 5.78| 6.22| 6.67| 7.1 | 7.56| 8.00| 8.44| 8.89
X;7_106.25 4.33] 3.51| 4.01] 4.52| 5.02] 5.52| 6.02] 6.52| 7.02| 7.53| 8.03] 8.53| 9.03| 9.53| 10.03
125.00 | X18__112.50 486| 3.94] 4.50] 5.06| 5.62| 6.19 | 6.75| 7.31 | 7.87] B.44| 9.00| 9.56] 10.13 | 10.69] 1.25
Y g 1875 5.41] 4.39] 5.01| 5.64]| 6.27] 6.89] 7.52| 8.15 | 8.77] 9.40| 10.03|10.65| 1.28] 1.91] 12.53
X20 125.00 6.00| 4.86] 5.56| 6.25| 6.94| 7.64| 8.33] 9.03| 9.72]|10.42| 1.1 | 11.81 | 12.50] 13.19 | 13.89
X21_ 131.25 5.36] 6.12 | 6.89| 7.66| 8.42] 9.19 | 9.95]10.72| 11.48] 12.25]13.02| 13.78] 14.55] 15.31
150.00 1 X22.137.50 5.88| 6.72] 7.56] 8.40] 9.24[10.08[10.92| 11.76]12.60] 13.44[14.28] 15.13 [ 15.97] 16.81
PP X3 143.75 6.43] 7.35] 8.27] 9.18 [10.10 | 11.02| 11.94 | 12.86] 13.78| 14.69]15.61 | 16.53| 17.45] 18.37
X24 150.00 7.00] 8.00] 9.00[10.00] 11.00]12.00[13.00]14.00] 15.00] 16.00]17.00] 18.00[ 19.00]20.00] ¢\t , o &
SPECIFICATION
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GR-INS

501.37

N
< £:
— GUARDRAIL INSTALLATION CRITERIA AS SHOWN ON THESE SHEETS IS
< TO APPLY TO THOSE LOCATIONS WHERE GUARDRAIL HAS TO BE
TRANSITIONED FROM THE NORMAL LOCATION.
. . } - N " O LENGTH OF TRANSITION (L) IS TO BE IN ACCORDANCE WITH TABLE I OR
|k GO i o Lo | o IV FOR APPLICABLE VALUES OF W OR AS DIRECTED BY THE ENGINEER.
8 ©o_l.© © a2 RAIL TERMINAL SECTIONS IN ACCORDANCE WITH STANDARD GR-6, GR-7
L = = P e e OR GR-8 ARE TO BE INSTALLED AT EACH TERMINUS OF GUARDRAL
5 WHERE SPECIFIED ON PLANS.
b
T \\ ALL LENGTHS (L) ARE APPLIED ALONG FACE OF GUARDRAIL.
EDGE OF PAVEMENT OFFSETS SHOWN IN TABLES ARE FOR 6'-3" SPACING, FOR 12'-6" SPACING
(GR-8) USE EVERY SECOND VALUE OF Y.
INSTALLATION METHODS SHOWN ON THESE SHEETS ARE APPLICABLE TO
STANDARD PLANS GR-2, GR-2A AND GR-8.
TABLE IV
OFFSETS (Y) FOR CONTINUOUS RUN-ON GUARDRAILS AND ALL RUN-OFF TRANSITIONS
LENGTH W-2"' w=3' W-4' W-5' w=-6' W=7 w=8' w=9' W=10' w=11' w=12'
L X RUN | RUN | RUN | RUN | RUN | RUN | RUN | RUN | RUN | RUN | RUN | RUN | RUN | RUN | RUN | RUN | RUN | RUN | RUN | RUN |RUN | RUN
N FeeT | N FEET ON OFF | ON OFF | ON OFF | ON OFF | ON OFF | ON OFF | ON OFF | ON OFF | ON OFF | ON OFF | ON OFF
X1 6.25 | 0.04 | 0.04 | 0.02| 0.02] 0.00][ 0.00 | 0.00[ 0.00] 0.00] 0.01[ 0.00] 0.01[ 0.00] 0.01] 0.00[ 0.01] 0.00] 0.01[ 0.00| 0.01 [ 0.00] 0.01
X2  12.50 [ 0.30 [ 0.30 | 0.19 [ 0.19 | 0.03] 0.03 | 0.02] 0.04] 0.01 [ 0.05] 0.01 [ 0.05] 0.01| 0.06] 0.01[ 0.07] 0.01] 0.08[ 0.01 | 0.09[ 0.01[ 0.09
X 18.75 | 1.00 [ 100 | 0.63] 0.63] 0.11 [ 0.11 [ 0.07] 0.3 ] 0.05] 0.16] 0.03] 0.18 [ 0.03| 0.21] 0.03[ 0.24| 0.03] 0.26[ 0.04 | 0.29 [ 0.04] 0.32
37.50 X4 25.00| 1.70 [ 1.70 | 1.50] 1.50| 0.25] 0.25 [ 0.16 | 0.31[ 0.11 | 0.38] 0.08] 0.44| 0.06] 0.50| 0.07| 0.56] 0.08] 0.63| 0.09| 0.69 [ 0.09] 0.75
X5  31.25] 1.96 | 1.96 | 2.37| 2.37| 0.49] 049 | 0.31 | 0.61] 0.22[ 0.73] 0.16 [ 0.85] 0.12 | 0.98] 0.14 [ 110| 045 [ 1.22[ 047 | 1.34 [ 0.18 | 146
Xg 37.50] 2.00 [ 2.00 | 2.81 | 2.81| 0.84]| 0.84 | 0.54| 105] 0.38] 1.27| 0.28[ 1.48] 0.21] 169] 0.24[ 190| 0.26] 2.11 [ 0.29] 2.32 [ 0.32] 2.53
s0.00 |XZ__ 4375 298| 298| 134 1.34 | 0.86] 167] 060 201 044[ 2.34| 0.33] 268[ 0.38| 3.01| 0.42[ 3.35| 0.46| 368 0.50| 4.02
: X8  50.00 3.00 | 3.00] 2.00] 2.00| 1.28] 2.50[ 0.89] 3.00] 065| 350] 0.50[ 4.00| 0.56] 4.50[ 0.63| 5.00] 069 550 0.75[ 6.00
Xg _ 56.25 266 266 | 1.82] 3.33| 1.27] 399] 093] 4.66] 0.71| 5.32] 0.80] 5.99] 0.89] 6.65[ 0.98| 7.32 [ 1.07] 7.98
X10 _ 62.50 316 | 3.6 | 2.50] 3.95] 1.74]| 4.73] 128 552] 098] 6.31| 110 | 710 [ 122 7.89] 1.34| 868 1.46] 9.47
X1 _ 68.75 3.51 | 3.51 318 4.39] 2.31[ 5.27] 170[ 6.5 1.30] 7.02] 1.46] 7.90| 162] 878 1.79] 9.66 | 1.95] 10.54
100.00 |X12__75.00 3.75| 3.75 | 3.72] 4.69] 3.00] 5.63] 2.20] 6.56| 169 7.50] 190[ 8.44| 2.11 | 9.38[ 2.32[10.31 | 2.53]| n.25
X13  81.25 389 389 | 414 [ 487 369 584] 280 682] 2.15 [ 7.79] 2.41| 876[ 2.68] 9.74] 2.95[10.71 | 3.22[ 11.68
X142 87.50 397| 3.97 | 4.46| 496| 4.26| 595 350| 6.95| 2.68| 7.94| 3.01| 893| 3.35| 9.92| 3.68]10.91 | 4.02] 11.01
X15  93.75 4.00] 4.00 [ 4.69] 5.00] 4.73] 599 4.20] 6.99] 3.30| 7.99] 3.71[ 8.99| 4.12 | 9.99[ 4.53[10.99 [ 4.94| 11.99
X5 100.00 4.00| 4.00 | 4.84[ 5.00] 5.1 6.00[ 4.80| 7.00[ 4.00] 8.00] 4.50] 9.00[ 5.00] 10.00| 5.50 | 11.00 | 6.00[ 12.00
X17 _ 106.25 4.93 5.40 5.30 4.70 5.29 5.88 6.47 7.06
xi8  112.50 4.98 5.63 5.72 5.32 5.99 6.65 7.32 7.98
125.00 o™ 118.75 5.00 5.78 6.07 5.85 6.59 7.32 8.05 8.78
X20 125.00 5.00 5.89 6.35 6.31 7.10 7.89 8.68 9.47
Xo1  131.25 5.95 6.56 6.70 7.54 8.38 9.21 10.05
X0 137.50 5.99 6.72 7.02 7.90 8.78 9.66 10.54
150.00 03 143.75 6.00 6.84 7.29 8.20 9.1 10.02 10.93
Xp4 150.00 6.00 6.92 7.50 8.44 9.38 10.31 11.25
X5  156.25 6.97 7.67 8.62 9.58 10.54 11.50
175.00 |X26_162.50 6.99 7.79 8.76 9.74 10.71 11.68
X7 168.75 7.00 7.88 8.86 9.85 10.83 11.82
Xog 175.00 7.00 7.94 8.93 9.92 10.91 11.91
X2g 181.25 7.97 8.97 9.97 10.96 11.96
200.00 |X30_187.50 7.99 8.99 2.99 10.99 11.99
X31  193.75 8.00 9.00 10.00 11.00 12.00
X32 200.00 8.00 9.00 10.00 11.00 12.00
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WEAK POST INSTALLATION

GR-8 4 SPA

G'-3n
GR-8A
(25'-0")

ADJACENT TO UNDIVIDED HIGHWAY

GR-

i 6'-3"
l 3 1/2 AGR oy
(25‘70 )

SECTION

_

GR 8
ANCHOR
TREATMENT

RADIAL GR-2 GUARDRAIL
(20'-0" MIN.) WITH END

GR-8
RAD\AL GUARDRAIL
(20'-0" MIN.) WITH

END SECTION
ADJACENT TO DIVIDED HIGHWAY

STRONG POST INSTALLATION

RADIAL GR-2 GUARDRAL NG
(20'-0" MIN.) WITH END POST
SECTION GUARDRAIL
ADJACENT TO UNDIVIDED HIGHWAY /
AL 4" ASPHALT
E— BACK-UP /CURB
MATERIAL 1

GR-2 : W N GR 2
WITH END
SECTION RAD\AL GR-2 GUARDRAIL

(20'-
SECT\ON

" MIN.) WITH END

ADJACENT TO DIVIDED HIGHWAY

(ST'D GR-2 ONLY)

INSTALLATION AT ENTRANCE OR OTHER REQUIRED OPENING

GR-INS

FACE OF GUARDRAIL IS TO BE
ALIGNED WITH FACE OF CURB.

IAF’PROACH

PAVED
SHOULDER

ASPHALT CURB SECTION

STRONG SgF;?NG FACE OF GUARDRAIL
POST FACE OF GUARDRAL DO DRAL IS TO BE ALIGNED
GUARDRAIL IS TO BE ALIGNED

CURB SECTION

WITH FACE OF CURB
TRAVEL LANE

ROADWAY PAVEMENT

SHOULDER PAVED OR UNPAVED

WITH FACE OF CURB

OR UNPAVED

CURB & GUTTER SECTION

INSTALLATION ADJACENT TO CURBED SECTIONS

(NOT APPLICABLE TO URBAN DESIGN WITH SIDEWALK OR SIDEWALK SPACE)

ALL CURBS MUST BE MOUNTABLE

TRAVEL LANE
ROADWAY
PAVEMENT

SHOULDER PAVED

o TABLE |
LESS THAN 1-0 TRAFFIC LANES RIGHT OF TRAFFIC
NORMAL GUARDRAIL LOCATION-THROUGH OFFSET FrOW
TRAFFIC LANES LEFT OF TRAFFIC SHV?\B%%ER PAVEBV‘DS?SULDER TSDS/E\C(E)FOEAXEXF%;A\L
Q;SQ‘J‘S ;‘g&“ Eé@?m SHOULDER PAVED SHOULDER EDSEFSETPZ\%MENT (S (Ps) (0)
CENGTH To BE GUARDRAIL WIDTH WIDTH TO FACE OF GUARDRALL ‘ — ‘ T
BASED ON SOIL 2 (Ps) 0) 15 6', 10" or 12
CONDITIONS. AT 15" 3, 4", 10" or 12 12’ 13 8 o
13" 3 10 " 0,3, 4" or 6 8
4 12' (MED. 6 LANE) 10 10 0,3 or 4’ 6
' ' 8' ' or 3' 4'
GUARDRAIL INSTALLATION O . - z " .
SITES REQUIRING LONGER : 9ors

GUARDRAIL POSTS

NORMAL GUARDRAIL LOCATION-THROUGH

SHOULDER

170 2

: 12" MINIMUM

S,
RECOVERABLE

AREA-6:1 SLOPE

TABLE I

GUARDRAIL LOCATION-ON RECOVERABLE SLOPE

SHEET 6 OF 8
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REVISED 7/01

GR-INS

FIXED OBJECTl

90'-0"
8 SPACES @ 3'-1/," 4 SPACES @ 6'-3"
SEE ST'D. GR-FOA-10R 2 4 SPACES @ 6'-3" (WEAK POST) (WEAK PQOST) WEAK POST @ 12'-6"
ST'D. GR-2 ST'D. GR-8B ST'D. GR-8A ST'D. GR-8

1 4 & 4 4 4 4 4

ADJUST FOR RAIL ___|
HEIGHT DIFFERENCE

4 4 4

4

kzw HEIGHT

L 30" HEIGHT

TRANSITION FROM WEAK POST GUARDRAIL TO

FIXED OBJECT

(TYPICAL)

25 Q"
ST'D. GR-8 @ 12'-6" SPACING ST'D. GR-2 @ 6'-3" SPACING 31/ 3 -1/4"
/FXED OBJECT
) T 5 5 ] &) (
¢ i )
30" HEIGHT
TRAFFIC
(TYPICAL) <:] RUN OFF
_
TRANSITION FROM FIXED OBJECT TO
INDICATES EXTRA POST REQUIRED
WEAK POST GUARDRAIL FOR RUN OFF FIXED OBJECT
ATTACHMENT ST'D. GR-FOA-1 TYPE I
50'-Q"
WEAK POST
ST'D. GR-2 8 SPACES @ 3'-1/5" 4 SPACES 6-3" e 12'-6"
@ 6'-3" SPACING ST'D. GR-8B ST'D. GR-8A ST'D. GR-8
ADJUST FOR RAIL |
HEIGHT DIFFERENCE
Y % % % I I I I I I I I I I I It

SHEET 7 OF 8
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REVISED 7/01
GR-INS

ST'D. GR-8 ST'D. GR-2
@ 12'-6" SPACING, @ 6'-3" SPACING GR-8 (WEAK POST) GR-8A, 8
Q@ 12'-6" SPACING | SPACES @ 6'-3" | GR-7 OR 9 N

ADJUST FOR RAIL ‘

HEIGHT DIFFERENCE

= % % % T IY/}/I T ]

Il i
‘ TRAFFIC
TRAFFIC

TRANSITION FROM STRONG POST TO
WEAK POST GUARDRAIL TRANSITION FROM GR-7 & GR-9 TERMINAL TO WEAK POST GUARDRAIL

H

WEAK POST @ 4 SPACES € 6'-3" 8 SPACES e 3'-1/,"
12'-6" SPACING (WEAK POST) (WEAK POST) 8 SPACES e 6'-3" GR-6 or 9 |
ST'D. GR-8 ST'D. GR-8A ST'D. GR-8B ST'D. GR-2 (STRONG PQOST)

e o g 8 8 T/Y/ 8 ] ]
30" HEIGHT " /
TYP.) 27" HEIGHT

TRANSITION FROM GR-6 OR GR-9 TERMINAL TO WEAK POST GUARDRAIL

TRAFFIC

FIXED OBJECT See Detail A
ATTACHMENT
100'-0"

CONCRETE

MEDIAN L 5 SPACES @ 6'-3" /_‘_ 8 SPACES @ 3'-1/," | 4 SPACES @ 6'-3" ST'D. MB-5

BARR‘ER\\ St'd. GR-FOA-4 T STD. MB-3 ( T STD. MB—5BJ ST'D. MB-5A

= 1 1 f 1 T 1 H H H AN T S s
SEE ST'D. GR-FOA-4 27" HEIGHT, \30“ HEIGHT
(TYP.)

FOR POST SPACING

TRANSITION FROM WEAK POST MEDIAN BARRIER TO
CONCRETE MEDIAN BARRIER

& 15 _gn
% 12'-6
N
X
N/]
X
COST OF TRANSITION IS TO BE INCLUDED IN
PRICE BID FOR ST'D. MB-58 MEDIAN BARRIER.
DETAIL A

SHEET 8 OF 8

SPECIFICATION

—a ] W BEAM GUARDRAIL AND MEDIAN BARRIER INSTALLATION CRITERIA

221
505 VIRGINIA DEPARTMENT OF TRANSPORTATION ’7
501.40




	GR-HDW
	Sheet 2
	Sheet 3

	GR-2, GR-2A
	Sheet 2

	GR-3
	Sheet 2
	Sheet 3

	GR-6
	Sheet 2

	GR-7
	Sheet 2
	Sheet 3

	GR-8
	Sheet 2

	GR-SP (For GR-7)
	Sheet 2 (For GR-9)

	GR-9
	GR-10 (Type I & II)
	Sheet 2

	GR-11
	BGR-1
	Sheet 2
	Sheet 3

	GR-FOA-1 (Wood Posts)
	Sheet 2 (Steel Posts)
	Sheet 3 (Details)

	GR-FOA-2 (Wood Posts)
	Sheet 2 (Steel Posts)
	Sheet 3 (Details)

	GR-FOA-4
	Sheet 2 (Details)

	GR-INS
	Sheet 2
	Sheet 3
	Sheet 4
	Sheet 5
	Sheet 6
	Sheet 7
	Sheet 8


