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Notes:

The

the Standords
approved by the Engineer.

T

45

1

LS mm  Thickness

SECTION THRU RAIL ELEMENT AND
W BEAM BACK-UP PLATE

18 x 25 mm Elliptical slotted, hole

DETAIL OF STANDARD WASHER

(For GR-2 and 2A,-MB-3 and 3A)
To be used on last 15.2 m of Run off ends only.

All hardware to be galvanized in accordance
with the Specifications.

uardrail and medion barrier components depicted in

AASHTO - AGC - ARTBA ("A Guide to Stondordized Highway
Barrier Hardware") may be substituted if interchangeable with
for guardrail (GR) or median Barrier (MB) and

83
39
150 150
2\7‘1\,\
@ o
n 10 mm R 55 20 X 65 mm
slotted hole
o
,f, 55 ' "
© 550
o 28 ~ Neutral Axis BVe——
” I 24 mm W BEAM
2 55 55 BACK - UP PLATE
For use at non-splice locations.
To be used with Steel W150 x 13
3 10 m;" R ; ] 55° blockout only.

5.5

DETAIL OF SPLICE

L- 35 mm For Splice Bolt - Full length threads

320 Lap
3
108 108
i 20 x 65 mm
52 H 52 Slotted hole
|
[ T A ]
I 1T ] _
If 0! IS I ’?
J 1 Jl_.:d#l, 1 ’
4 o[l o[ 3%
[ Pl ] 7
' Hi—e
IR e
24 x 30 mm
Slotted holes
Lap in Direction
of Traoffic
P

L- 50 mm For SteelPost Bolt - 38 mm min. threads
L= 460 mm For Wood and Concrete Post Bolt - 63 mm min. threads

JOINT

Post bolt, nut

(Standard washer on lost
of run off end only.)

"Splice Bolt"
w/nut-8 per joint.

M16 NC2

one or both sides

L- 640 mm For MB Wood or Concrete Post - 50 mm minimum threads

DETAIL OF BUTTON HEAD BOLT AND RECESS NUT

15.2 m

25 x 1.5 mm deep, recess

Sheet 10f 3
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Note:

Neutral Axis 80 Lop in direction of
/ ——'—'—— traffic at splice joint
nl FE7— — 5 —7§z_
IR 1~ 25-1/2° Bend
Req. only for
! 760 | use in GR-7
183 577
75,108 |108 L101 102 50
I
] & o
t-\' ”

=

24 x 30 mm Slots

\L24 mm I-m

20 x 65 mm post

bolt slot (optional)

W BEAM TERMINAL CONNECTOR

Bend and hole only required
to modify connector for use
in GR-7.

GR-HDW

700
158 | 542
316
[
Post Bolt
SIPt Q
H N

312

© i -
0 !
T
|
i Splice bolt slot 24 x 30 mm
50 108 108
(@] [an]
© N
o]
=
8 \
[Te]
D \ b e
Post bolt slot

20 x 65 mm

W BEAM END SECTION (FLARED)

3N

@ The gquardrail medion barrier components depicted in AASHTO -

AGC - AR.T.B.A."A Guide to Stondordized Highway Borrier

Hardware" Technical Bullentin Number 268B may be substituted
If interchangeable with the Standards for guardrail (GR)

* or median baorrier (MB) and approved by the Engineer.
s
o
€ 30°
2
S A [
50 | 216
——
610 Approx.
1
| | D D f
[ —y . - _ %
%
) ] ___;________9 a
o N
K /‘ ~|g ” , t MES
N—L L < :
<|? /9

| i
\-Slotted holes 24 x 30 mm

% Stondard dimensions of 540, 610 and 760 mm are suggested.
W BEAM END SECTION (BUFFER)

W BEAM END SECTION (ROUNDED)

Splice bolt slot
24 x 30 mm

SREFERENCE " STANDARD GUARDRAIL HARDWARE
221 W BEAM GUARDRAIL HARDWARE
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GR-HDW

Neutral
o Axis
L2 ¢ ‘
o e 1 )
2|z 23.8 mm R ;,[ f :
©
| 7e |
B ©
- /\77 s 184
1 | s7 23.8 mm R 76 | 108_| 108 200 51
a4 ]
B 60.3 82.55 28»4 82.55 9.53 mm R Tolerance T o1
€ i) =) 5
508 re) I
e (x5) ' S > b 1
€ = kel ~
€ e o)
€ SECTION THRU THRIE BEAM RAL ELEMENT 5 ’ ¢ 15
= ION 3 D ol
2 > > / . Bl
&P o)
Q > 53 2
® The guardrail and median 5
barrier components depicted 1 /{> /(0 /] |_.__
in AR.T.B.A. Technical g
Bulletin Number 2688 may be 21x 63 mm Post ©
Lo in direction substituted if interchangeable bolt slot (Optional) 25 mm
P X with the Standards for guard- Holes (Typ.)
of traffic 108 20 (6,432 rail (GR) or median barrier 23 x 28 mm Slots
| (MB) and opproved by the THRIE BEAM TERMINAL CONNECTOR DETAIL
- — Engineer.
/ —e}l |€>—| \
Post Bolt Slot
\ "}l 4 21x 63 mm
) S 2218
—e>-| |<>—|
/ 108 950 950 108,
—e>| |€>—| 108 108 51
l |_€9- | | 51 Post Bolt Slots
\ ‘€>'| < | Optional 5
[ = &c
L, \Splice Bolt Slot = 8
50 (-6,+32) - 108 23 x 28 mm ’F) - L Irs)
216 -
! D
i—m—= Distance between post slots _’I'&_ i
i _—_h.l__
and the sum of post bolt slot 50 min. 50 min.
centers to be designated.
Post Bolt Slot /
i It Sl 21x 63 (Typ.)
SPLICE DETAIL 2B 2 e Typ.) X o3 mm fhe
TRANSITION SECTION DETAIL
(W-BEAM TO THRIE BEAM)
Sheet 3 of 3
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STANDARD GUARDRAIL HARDWARE REFERENCE
THRIE BEAM GUARDRAIL HARDWARE 221
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REVISED ON 7/98

GR-2,2A

| 0.9525 m| 1.905m 1.905 m

710 mm Max.
685 mm Min.
|

710 mm Max.
685 mm Min.
I

1 1 ‘
| N N N N N N
A ) )

GR-2A GR-2
(0.9525 m Post Spacing) (1.905 m Post Spacing)

[

Notes:

Guardrail locations shown on plans are approximate only and can be
odjusted during construction if ond as directed by the Engineer.

For details of Post and Blockouts see sheet no. 501.05.

For details of Rail Element, Rail Splice Joint, W Beam Back-up
plate, and associated hardware see sheet nos. 501.01 and 501.02.

The Moximum Dynamic Deflection for Standard GR-2 is 1220 mm, for
GR-2A deflection is less than 1220 mm since no test dato is available.

Rail Elements are furnished shop curved for radii between 1.5 m

and 46.0 m.
RS STANDARD BLOCKED-OUT W BEAM GUARDRAIL (STRONG POST SYSTEM)
505 VIRGINIA DEPARTMENT OF TRANSPORTATION | UNLESS OTHERWISE NOTED. ALL DENSIONS | cor0a




REVISED ON 8/97

REVISED ON 7/98

REVISED ON 2/01

REVISED ON 7/01

Blockout for concrete post

GR-2,2A

Post and blockout may be hot rolled or welded.

* % Ungalvanized

150x200x360 mm
treated pine block
or Recycled Material

rGalv. steel 10d
Common nail
(Drive nail at

150x200x360 mm
treated pine block
or Recycled Material

»(\— 20 mm
Hole

" Galv. steel 10d
Common nail

center of block
and post after
bolt is installed)

Southern Pine — |

la———————— 1830 mm Min, ————={

Fﬁ

(Drive nail at

center of block
and post after
bolt is installed)

Post to be gained
to accept blockout

Southern Pine — |

o~

—

[———— 1830 mm Min, ——————=

to be cut to fit post shape 4\ /s, thickness
0 150
to prevent blockout from > * Nominal
Dimensions rotating. o o | l F{I dimensions
shown in 7— D | |#7]
parenthesis 4 - ial 2 & S |
indicottebI o of) = 20 mm- 1? <
gcceptade drill —
tolerances. 150x160x360 mm treated
200 ; 200 * B pine block or Recycled Material.
g LY x % o
I r~ 19 150,150, © 150 [150 | ‘2
MI6x460 mm < Iy 180(:6) 3‘ Zoea™ ? 8 i i 1
Bolt ® = =|= —l— S b
< ‘ 4 *13 deformed - o ©
——# reinf. bars 100 mm < I o 3 g
o M
150x200x360 mm | __l||less, than height of R | g b
treated pine block P ¢ _ r;- @ a c
or Recycled Material b : 1 — =
y % o6 mm wire . W150x12 dr Mixs0 £ P\ =25 M16x50 c
50 mmt holes 'to £ ! stirrups lopped £ W150x13, achine Bolt c b Itx mm £
e costin pos Tl 250 mm - spacing o 150x160x360 £ 20 mm  St® o
13 mm chamfer on top _T varies 125 to pe Bn;ea ed pine Holes 2
ock or o ©
900 mm of post 300 mm C-C = Recycled ® - r
25 _’~Lju Materiol . Optional hole
Chamfer may be extended M16x50 Bolt @ ;?:wfgr?il;ﬁgte
entire length of post at the Back-u A
. " p plate W150x12 or__g4-
option of the fabricator. L _: ot non splice " w150x13 L Holes in posts —=—Troffic Direction
12 mm(+6 mm) chamfer locations . and brackets when Possible
all corners required with Optional hole to be 20 mm
B All concrete to be [steelblockout. to facilitate dia.
Closs 20 qalvanizing.
CONCRETE POST STEEL POST BENT PLATE POST
0 ° | BBIS hT:r:n (+6) All bolts, nuts, washers, and steel blockouts are to
— e) — be golvonized.
Alternate type posts and Blockout may be
200 | 200 200 interchanged on any one project with the
restriction that the some type of post and Blockout
. > must be used in any single run of guardrail.
@ ©
g;?tx‘(:go mm <= —_ = Ib;[ g;?txgo mm I I B’;t‘ For details of guardrail element splice joint,
< <_ - hardware, etc. See sheet no's. 501.01 and 501.02
gl _EIOI mm - The guardroil ond median barrier _components
ole _— 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.

“® Stondard wosher to be used on last 15 m of

Run off end.

150X200 mm WOOD POST ROUND WOOD POST Sheet 2 of 2
STANDARD BLOCKED-OUT W BEAM GUARDRAIL (STRONG POST SYSTEM) | “Reresence.
POST AND BLOCKOUT DETAILS 22
501.05 | UNLESOSN ATN’_E:SOST:gg}NIiEREN%T%?L GbLET%ggNSIONS | VIRGINIA DEPARTMENT OF TRANSPORTATION 505




REVISED ON 2/01

254 m |
127 m 600.0 m Max. Intermediate Anchorage Assembly €
Terminal o
Slope break line ~ /~ ; [LM MJX S
o2 —90 o o Iy o Q IS Y ry o

Shoulder breaok line ~

|20 m |
Typ
Post spacing may be decreased as necessary

to maintain glignment when railis on a curve 8°
or sharper with m__radi r _less.

Edge of shoulder\

The Dynamic Deflection for Standard GR-3 is 3.3 m

® The guardrail and median barrier components depicted in
AASHTO - AGC - ARTBA " A Guide to standardized Highway
Barrier Hardware" may be subtituted if interchangeable
with the Standards for guardrail (GR) or median barrier (MB)

ond approved by the Engineer.

For rock installation, 200 x 600 x 6.4 mm plate is to be
eliminated. Drillor excavate hole for post, place post and
backfillwith crusher run aggregate to level of rock. M8

TYPICAL INSTALLATION

M8 ANSIB18.2.4.1M Hex Backing
Nut or approved shoulder.
Approved shoulder must

equal bearing area of 123
M8 standord nut.

|- Beam Post:
76x60

Alternate type
Hook Bolt. No
Backing Nut
required.

Notes: GR-3
For arrangements of Spring Cable End assemblies
(compensating devices) and Turnbuckle Cable End
Assemblies, the following criteria shall apply:

Length of Cable Runs:

- To 150 m - Use compensating device on one end,
and turnbuckle on the other end of each individual
cable

- Over 150 m to 600 m - Use compensating device
on each end of each individual cable.

- Over 600 m - Start new stretch by interlocing at
lost parallelpost. (See typical instollation)

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 cose may be.

Single Cable Anchor Assembly-min. tensile

strength-111.25 kN

Three Cable Anchor Assembly-min. tensile

strength=445.0 kN

All fittings shall be hot dipped galvanized.

360
90,99 §_0

ﬂ> ¢ of 25 holes
_.l
LBO

M8 ANSIB18.2.4.1M Hex Nut — %M25 R.H. Threads
10 mm Dia. T 5 Rod 73
Tgoef lfac;ts 0 M8 bolt w/nut (Alternate) bend both
6775 .
¢ and washers / ends ofter 203 1020-102. l;ole
— 6775 installing “L x102x12.7 x
7 =] End Post Cop HOOK BOLTS cable 360 mm LG or
:”-% L Typical Int diat 6 mm R 75 63.5 R welded
6 mm J Y, (fypicol Intermediote 3 7y BREAKAWAY ANCHOR ANGLE
Dia. P %: u o
holes \-l ) 1
S 5 © K
S ) |/S75X3~5 ” Beoring _'_19 . ./ #10 Bors
g late Bar 12x12x50 ] I . Breakaway Anchor Angle
c | N y
0 | Ground Line i 'ﬂ_u‘txszxsxso L12 mm hole
— [o]™o —
ISR | NVNYNYNYS NYAYAY ” FOESS mvfxv\\, END POST C AP 5
. 21mm holes for M20 Bolts 120 LG. 8-M20 anchor bolts - 450
R & welded sizes Across T with nuts & washers (Torqued to ﬁgfrn%’i ?;msirtfcécze ploced mm long with galvonized
o same as for end Flange 135% 30 N-m ofter postis driven.)  gone 760 nuts, lock & flat washers.
o IS) post. 6VE5 . Peen over bolt heads at
2 © e o anchor angle.
50 @ 75 o = 75 mm Min. cover
B — both sides o b b M
| 200x600x6.4 mm g
B plate - T 02 IS —150x360x6.4 mm plote
102x76x6.4- - Class 20 Conc. or as
200 mm LG #10 Bars — opproved by the
INTERMEDIATE POST END POST DETAIL brecost or . g&lac-z?egc;cagam
DETAIL BEARING PLATE DETAIL cost in place 920 if Precast.
CONCRETE ANCHOR ASSEMBLY
SPECIFICATION Sheet 10of 2
REFERENCE
221 CABLE GUARDRAIL
505

VIRGINIA DEPARTMENT OF TRANSPORTATION |

UNLESS OTHERWISE NOTED, ALL DIMENSIONS

ON THIS SHEET ARE IN MILLIMETERS 501.06




REVISED ON 2/01

b\&’ﬁ/

CUT SECTION

GR-3 GUARDRAIL TERMINAL INTERMEDIATE ANCHg)RAGE ASSEMBLY
& ‘G ~5 i
o2 TD Slope Breok Line Q‘? gb o @ s o ySiope breok line
:gm_f%ﬂz@\& _;_ 1% m:?l'Lt)— I
om u bd . miCu >
55 m _.8m [.8m [l.Bm |.Bm 49 m | € 55 m _|18m|L6m[Lem L Bml el e | Lem|L8ml 55 m €
127 m )} 12.7 m 12.7 m )
o 254 m °
PLAN VIEW PLAN VIEW
End chts/) /77— Intermediate Post _710 Mox.
fal 685 Min.
ELEVATION ELEVATION
@ The guardrail and medion barrier
0.9m 6 m 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.

20 mm ANSIB27.2
wide Type A
plain steel

washer.

M20 Sq. nuts
ANSIB18.2.2

R.H.

R.H.

Thread Thread

Flatten for wrench
30

Stondard Turnbuckle, 300 mm toke up

Cable
(caost steel or

Thread
28 (Mall.

Thread
0

STEEL TURNBUCKLE

CABLE ASSEMBLY

Wedge

FILL SECTION
20 mm ANSIB27.2 455
wide Type A R.H. R.H.
end plain steel Thread Thread
mall. iron) washer. —— 190 _| | 190
M20 Sgq. nuts
ANSIB18

19 mm wire

A rope
iron)

Flatten folr wrench 2

Standard Turnbuckle
300 mm Take up.

L.H.

Spring (Galvanized

635

20x25x115 mm Spring Stop

)

Wire diameter = 14.3 Min.

M20 Sgq. Nut (Galvanized)

SPRING CABLE END ASSEMBLY
(COMPENSATING DEVICE)

19 mm wire rope

Cable anchor wedge
R.H. Thread

Radius Terminal

Omit Blockout
Section (See detm |/(§ I3 Slope Break ,

METHOD OF TRANSITION FROM BEAM GUARDRAIL TO CABLE GUARDRAIL AT BRIDGE APPROACHES

* For details of Terminal 24x30 mm_ Slots
| D c% Terminol Connector il [l for Splice Boits
Il Wi o | | (<1 see Sheet 501.02
Stondord GR-2 —O—T Cable Guard Rail J__Jlxl x x Drill 20 mm  hole
Bridge Slope Breaok #‘éﬁ.a‘? E & in center
Paropet —o— g1.8m ccl ¥
End Assembly 10 Km/ I 270
aq mm
Gy 2.7 m fr D-S. s Radius
N / Lt. or Rt. of C 50|
< Paved Shoulder < (m) |[(m) [(m) [(m) [(m) T
_/ 1 7.2m [3.6(8.1|7.8|115 |45 50 450 315
Edge of Pavement PLAN VIEW Recoverable’7 o [1.8 (8.1 (7.8 140 [45 N
A
Use 15:1 Flares on both types of rail for Design Speeds of W?:t?'n 6.3m | 3.6(7.2(6.9(100 |45 RADIUS TERMINAL
Sheet 2 of 2 10 km/h or 13:1 for Design Speed of 100 km/h or less. 63m 18 7216.9]128 |45 SECTION DETAIL
SPECIFICATION
CABLE GUARDRAIL
221
505
50107 UNLESS OTHERWISE NOTED, ALL DIMENSIONS VIRGINIA DEPARTMENT OF TRANSPORTATION
. ON THIS SHEET ARE IN MILLIMETERS




REVISED ON 7/98 REVISED ON 12/99 REVISED ON 2/01 REVISED ON 7/01 REVISED ON 7/02

Direction of traffic l:'> GR-6
Edge of pavement -/
\ 22.8 m from cut/fillbreak point |
——T—7 T T 1 ' ! ' '
T £
Minimum 300 mm below ground
except in solid rock cut or Cross ;hou.tjlder Iige at " DESION FLA:T\IESI[TEATE?» BEYOND
h k ing. approximate grade poin
eovy fock oulcropping. = PP groce P SPEED | SHY LINE | SHY LINE
%450 mm A _ == 1~ W\ iteh ine — - km/h  [SHY|FLARE| FLARE
Max. o- \ bitch fne S EL , UINE| RATE | RATE
Cwordil is to be extended If Guordrail post falls Toe of fil m
uardrail is to be extende: within the limits of the 10 2.8 30:1 15:1 %%
o minimum of 2-1.9 m spans paved ditch, see detail PLAN VIEW 100 2.4] 26:1 | 1411 %%
beyond ditch line. Guardrail below. 80 2.0 211 R
is 1o terminate @ minimum of 260 BT Kk
300 mm below ground elevation N 60 1.4 - -
of the back slope, except in % A trench no greater than 450 mm in width is to be excovated 50 1.1 131 7:1 %%
areas of heavy ro‘ck outcropping into the cut slope to provide for the guardrail posts ond
i beam. The contractor is to arrange his work sequence to .
r;grfn:'mmum depth may be provide that each GR-6 installation is to be excavated, * % Suggested maximum flare rote for
’ posts driven, quardrail placed, backfilled, ond the disturbed semi-rigid barrier systems.
oreo seeded, in one continuous operation. Edge of pavement elevation
|1 1T || ! I I {F I il i ; ; ; L {F i i l =l= \

— T
—qF::']:ﬂ::I]———H* u Ll U U

NOTES

The offset block may be eliminoted for any
post which will be completely below grade.
The dlignment of such posts must be field
adjusted.

Alt. Steel post and offset brackets detailed on
Sheet 501.05 may be substituted for designs
shown hereon.

@& The quordrail and medion borrier components
depicted in AR.T.B.A. Technical Bulletin 2688 may
be substituted if interchangeable with the
Stondards for guardrail (GR) or median barrier
(MB) and approved by the Engineer.

A rectangulor hole is to be provided
through the paved ditch for placement
of quardrail post.

\

porallel to ditch slope.

Ditch line ——/
ELEVATION

2 Post must be buried a minimum of 300 mm
below ground elevation of the back slope
except in areas of heavy rock outcropping
where minimum depth may be 150 mm.
Standard GR-6 terminal treatment may be used
ot the run-on end of divided highwoys (left ond
right of troffic) and ot the run-on ond run-off
ends on undivided highways.

Height of guardrailto be maintained at 685 mm Min.,
710 mm Max. from the ground line to the
top of rail for the entire length to the ditch line.

Slope to be reshaped after
installation to present a
smooth surface.

Stondard GR-6
Terminal Treatment
(Min. 3.8 m)

Guardrail Stondard
specified on plans

Shoulder |

Toe of fill

Washer )

Guardrail W Beam
Terminal Connector

Solid _#

Rock

M22 threaded onchor bolts
l~e—__either mechanical or set in

size of hole to be determin

ine elevation /

Cost of driling holes and
furnishing and placing bolts,
washers, bolt cauling anchors,
ond W Beom Terminol
connector to be included in
price bid per meter of
Stondord GR-6.

epoxy adhesive. Length and

ed

by manufocturer's recommendations.

DETALL A

Rock Cut

L

END

SOLID ROCK CUT

See W Beom Terminal
connector as detailed
on sheet no. 501.02.

See Detail A

M22 Anchor Bolts
(4 req'd.)

Washers to be
os detailed on

VIEW END ELE

Standord
Guardrail
Hardware

VATION

INSTALLATION

64
\,",‘:s';";,sg':ﬂe?'d'}fdﬂ“c"' END VIEW All posts to be 1820 min. in length except
PAVED DITCH DETAL NORMAL INSTALLATION er1e5005x13;<Z\ggv;engogfs;uﬂ%pl;?n ;sed in
SPECIFICATION
S TERMINAL TREATMENT FOR W BEAM GUARDRAIL
22! VIRGINIA DEPARTMENT OF TRANSPORTATION

UNLESS OTHERWISE NOTED, ALL DIMENSIONS

501.08

ON THIS SHEET ARE IN MILLIMETERS




REVISED ON 7/98

REVISED ON 2/01 REVISED ON 7/02

GR-7

Stondard

Post

Sections
—

!

Transition to
any slope

i

3:1 of flatter

*% 1.2 m unless otherwise specified on plans

!

}

10:1 Slope
(Max.)

1.5 m minimum
to hinge point™

to grade)

(min).

Typ. post

0.0%5 m

0.065 m 0.100 0.200 mL

space @
1.905 m

PLAN

For W Beam Rail, posts and
hardware (Refer to St'd. GR-2)

11.43 m Parabola
Pay Limits GR-7 Terminal

0.355 m 0.635 m

post blocks in the standard pogt section.

10:1 slope (Max.)

20:1 slope (Mox. relative

45 m grading transition 4

Tangent line projected from the face of the last two

See ASSEMBLY AND STEEL TUBE

FOOTING DETAIL sheet for locations 6.

of added holes.

Shelf Angle -{]

GENERAL NOTES:

1. Design conforms to the Modified Eccentric Loaded

Terminal (MELT).

The Slotted Rail Terminal (SRT350)
aos monufoctured by Syro, Inc. may

be used as

an acceptable alternate if installed per the
Manufacturer's recommendations and specifications.

2. All components detailed hereon are to be galvanized
in accordance with the Specifications.

3. Other anchor cable assemblies meeting the approval
of the Engineer may be used. Minimum breaking

strength of the assembly is to be 178 kN.

. For details of W Beaom Rail, method of

attaching rail to posts, splices, and other
dimensions not shown hereon, see Sheet No's.
501.01, 501.05, 501.10 and 501.11.

5. The guardrail and_median barrier components
depicted in AASHTO - AGC - ARTBA "A Guide to

Standardized Hi
Substituted if In

hway Barrier Hardware" may be
erchangeable with the stondords

for guardrail (GR) or medion barrier (MB) and
opproved by the Engineer.

For details of Guardrail Terminal Installation

Site Preparation Requirements see Sheet 501.15.

~

. Optional holes are for insertion of Nose

Exponsion Block when required.

1l u

Yellow 200
mm

x 900
retroreflective 8.

The post offset dimensions are given to the
center of the troffic face of the blockouts,
except ot the first post, where the dimension
is to the center of the traffic face of the

post. Offset points are to be located by chord

8 ) ®) (5) ) 3 @ odhesive sheeting
Rggulorll( I_I I_I I_I I_I I_I | | :o be applied
Line — - - — 0 nose.

Posts | | | Breokawoy line Posts
1905 m | 1905m | 3 Spo.@ 1270 m spocing | 1905 m | 1905 m | yeosured ot bock

For weok post treatment see GR-INS k—— NO BOLTS THROUGH RAL TO POST —
sheet 501.26 for Transition Treatment.

of rail.

measurements at the back of rail equal to the
nominal post spacings shown. Posts are to be
set opproximately radiol to the railing ot each
post location.

Bolt shallextend through
( ﬁ post and block but not ELEVATION [E‘] 610
through rail. Block P-11-79
ol 20 mm x 25 mm J
@ s NEATTE] \ﬁ(ﬁ%m) Slotted Hole —|-~T . o 230 150,230
——Slope = 10:1 or flatter g E 2 2 20 mm_ Diay Holes|
P, (Modifi
L Galv. steel10d 150 200 Sr?os\:m 0?1?:: I:rde-os 6.4 mm Steel 150 \_o/
|C‘| Common nail (Drive 20 mm (Nom.) servative treated \_20 pi lote
T Sod st oner el B0 & ] SR atter aring DETAL "C"
ock and post after :
[ SR N I T 90 mm 1 WOOD BLOCK SHELF ANGLE
| Breakoway Line ol |1 Dio. | & ,22. 50 6.4 Thick Plate
Post and Block s 2 Holes| , 140 190 7olerance = ﬁ-"—
° I 70 m LRGSR B SOIL PLATE
TION A-A = £ Slotted Hole 2 20 mm dio. Holes
SEC oF »
200 ol 2 | 64 mm Dia. Hole BCT i
100 =7 1y Sleeve on end post co¢ o 75| Iy -
[0, - i only 2 N I ~—
1-27 mml| | Q - -
Dio. Hole 22 mm dia Hole 150 I%&ﬂ
- NH TS 203x152x4.8 BREAKAWAY
16 mm Thick Plote  BRE AKAWAY SHORT WOODEN - TERMINAL
BEARING PLATE LINE POST BREAKAWAY POST STEEL TUBE POST SLEEVE
Sheet 10of 3 (Post # 3 thru 8) (Post#1 and 2)
SPECIFICATION
BREAKAWAY CABLE TERMINAL REFERENCE
1.2 m FLARE 221
501.09 | UNLESS OTHERWISE NOTED, ALL DIMENSIONS VIRGINIA DEPARTMENT OF TRANSPORTATION
i ON THIS SHEET ARE IN MILLIMETERS




REVISED ON 7/98 REVISED ON 5/99 REVISED ON 2/01 REVISED ON 7/02

Strut (Channel C150 x 12) to be 100
installed flush with the ground. * "

6.4 Thick plate

<,

¢

Short wooden
breokaway posts
Trim as required-

Terminal connector

§§§:§§§:_

100
N

50

o
T}

\

{ Vs
Shelf angle \—
See detail "C" W Beam end section (buffer) PLATE WASHER
Strut ond M16 Button head bolt (Diaphragm plates not shown)
yoke assembly and recess nut with Length to fit
See detail rectangulor plate washer post being used
Sheet 3 of 3 I i

Rectangular Plate Washer
PLAN 1st Post only W Beom

Two 10d galvanized nails

305 | 400
gzzlfdg:g:le"(:"\ ‘—’|‘—’| See detail this shee

1.905 m
| driven into post and bent
Anchor plate | over top of plate.

6.4

7 i_' M16 Button head
== 09

| 2 LINE POST BOLT ASSEM

64 mm

|
dia. hole

Ground line

installed so no
part is exposed.

BCT cable assembly
See detail this sheet

#long & nut with 2 washers = 3

mm long and nut with
Soil plotes to be 2 washers each . f |
i Soil plate / o o \ o 35
ELEVATION ! ) Hex nut & 70

Bearing plote'\

BCT Anchor 19 mm dio
+ plate hole
24 mm nut and \
washer BCT sleeve

(for timber post)
Steel tube

10 x 76 x70 mm

Short wooden
breakaway posts
M16 Hex. bolt 250 mm

28 mm dia. hole

Stud

1450

2-M16 Hex. bolt 200

end plate with Ne_utr N\

100 mm Plate washer
(See detail above)

To be installed on back
of Post 1,7 & 8.

16 Recess nut

BLY

16 Hex head bolt,
nut and washer

on front face at
neutral axis of rail,
8 required.

BUFFERED END & ANCHORAGE ASSEMBLY rapes W Beom
400 ANCHOR PLATE ASSEMBLY DETAILS
50 100 , 100 , 00, 50
5 mm thick steel plate
iy = - - [ 50 1 2000 |
?4 mm_dia. x ‘ \ 130 ,
0 — — & — — — — — - ‘180 mTO L_g— L.I 10 20 mm cable to be swage connected
I R R I . \E/z @ﬁZZjIMMm
StLtl‘d trl'nreo?hed 20 mm dia.
> > entire leng galvanized cable.
\ ®\ /CD Standard swaged fitting and stud
Bent plate \Z
5 mm thickness 20 mm dia holes (Typical) CABLE ASSEMBLY
ANCHOR PLATE Cable to be installed taut. Sheet 2 of 3
SREFERENCE BREAKAWAY CABLE TERMINAL
221 TERMINAL ASSEMBLY DETAILS
505 VIRGINIA DEPARTMENT OF TRANSPORTATION |UNL%§IST9‘|TSHE§V¥|§TE NOTED. AL DIMENSIONS | 501,10




REVISED ON 7/98 REVISED ON 2/01

GR-7 *W Beam end section (buffer

R
140 mm x 190 mm short wooden 100 X 100 mm Plate Washer
breokaway post and g
steel tube footing Diophragm plate
Terminal (2 required each end assembly)
connector * See buffered end section
Flat plate layout
527 BUFFERED END SECTION
PLAN
M16 Button head bolt 45 M16 Button heod baolt 250 mm long
mm long ond recess nut with ond recess nut with rectangulor
rectangular plate washer plate washer /
. A
© L_( <
(265 mm R before bending) 50J 26 170\|
1
2 - 22 mm x 100 mm slots <% (Maox)
\9’ BUFFERED END SECTION
ELEVATION
® N W 1310
o) 7 | 655 216
90 R |
o
7_65 0 mm R (Typ) ) y Dk
'e]
B B ; S
'e}
oy B r
N
Al slots 23 mm x 29 mm
2.6 mm thick 210 | 210 | All bolts M16 Button head
diophragm plate 32 mm long ond recess nut
150 mm.dio. Hole BUFFERED END SECTION
1 6 - 23 mm x 29 mm Slotted holes (optional) FLAT PLATE LAYOQUT
See note 7, Sheet 501.09
16
I 25 R (Typ,,l/Chonnel c150 x 12
1% I
P S, C

100

1708

¢
\I
|

own.
hand,

DIAPHRAGM PLATE DETAIL =
(2 Required each terminal) 8 mm R
‘ \s: A .
J SN STRUT DETAILS
75| 200

5

~ 4. 25 22 mm x 50 mm sh
own, legs d
Q rAQ\ N Eﬂ }_LSIOQ :
loo %\ / 6 R ﬂ N For opposite

g install legs up
m&_}{%},o‘e\a mm R (Typ) 20 x 29 mm Slo YOKE DETALS D

H

DIAPHRAGM PLATE DETAIL DIAPHRAGM PLATE DETAIL
VIEW A-A SECTION B-B

L

STRUT AND YOKE ASSEMBLY

sheet 3 of 3 BREAKAWAY CABLE TERMINAL
TERMINAL ASSEMBLY DETAILS

50117 | UNLESS OTHERWISE NOTED, ALL DIMENSIONS VIRGINIA DEPARTMENT OF TRANSPORTATION
: ON_THIS SHEET ARE IN MILLIMETERS

SPECIFICATION
REFERENCE

221
505




REVISED ON 2/01

REVISED ON 7/01

Bolt and nut shall
have 17.8 kN
min. tensile strength.

16

38

IIIIIIIIIIIDE&

M8 HEX BOLT AND NUT

22 22
9 mm
diameter
[/ hole
)
o~
N

\\ 3.4 (Bose Metal thickness)

SQUARE WASHER

GR-8,8A,8B,8C

Square washer
(See detail this sheet)

M8 bolt ond nut
(See detail this sheet)

16 mm diameter hole for
M12 support bolt 40 mm
long, 2 nuts, no washer.
No support bolts in the
lost three posts of each
end of each instollation

790 Max.
760 Min

c
.2
E 86
= I‘—’I R-10 mm (+3)
L2
5 s THIS UNIT IS ONLY TO BE USED TYPICAL INSTALLATION
- ?2‘50) WHEN DESIGN SPEED IS 70 km/h
b et i OR LESS. FosT
(ungalvanized thickness) STANDARD SPACING DEFLECTION
GR-8 38 m 220 m
GR-8A 1.9 m 1.85 m
16
GR-8B 095 m | 140 m
"H‘é 16 GR-8C 1.27 m 1.55 m
o — 5 -
15} —9 mm w =) ”
L © diometer holes uy
N © |17 mm 2 +—17 mm For rock installation, 200 x 610 x 6.4 mm plate is to be
© i diometer holes / Dia. holes eliminated. Orill or excavate hole for post, ploce post
= ond backfill with crusher run aggregate to level of rock.
6 - ::_v = [g)iamrToles || S All posts, bolts, nuts ond washers are to be galvanized.
. o Bent plate post or S75 x 8.5 post may be interchanged
A A | on any one project with the restriction that the same
| 3 | type of post must be used in any single run of guardrail.
200 x 6.4 3 |
Bent Plate 6 | /6—7 | For details of guardrail element, splice joint, hardware,
S (\‘ \ = | etc. see Sheet No. 501.01.
© (1 -1 0 — 1
o 211 :‘; I @®The guardroil ond medion barrier components depicted
8ol || _9_ = | in AR.T.B.A. Technical Bulletin Number 2688 may be
« - 6 mm substituted if interchongeable with the Standords for
< % || o guardrail (GR) or median barrier (MB) and approved by
I So d "] =] < ( | | I the Engineer.
il ST 19 mm dio
. o
6 mm Bottom corners hole optional <] S
4 may be clipped d "} for handling during « || T POST SPAC_ING ON CURVE_S
n5c(>) édsgri\r;?:; —I goalvaonizing. — | H «|:— Pavement ¢ Rodius | Post Spacing
L —L )/ 1 26°> 67 m R 3.8 m
—7/6 125 | 8 Bottom corners may be B gg% oo %Ss?nT }:g{"m
'l_ clipped 50 x 50 mm to aid driving 230 m - 15.0 m 095 m
85 75 <15.0 m Use not
recommended

BENT PLATE POST

S 75 X 8.5 STEEL POST

Sheet 10f 3

SPECIFICATION
REFERENCE

221
505

STANDARD W BEAM GUARDRAIL (WEAK POST SYSTEM)

VIRGINIA DEPARTMENT OF TRANSPORTATION

UNLESS OTHERWISE NOTED, ALL DIMENSIONS

ON THIS SHEET ARE IN MILLIMETERS 50112




REVISED ON 7/01

GR-8,8A,88,8C

oncrete Anchor

Rail section see Detail-C

—QOAG m

Beam length 3.8 m Typical GR-!&
approx. 4.1m Post Spacing |
Pay limit

GR-8 Type Il

TerminalTreatment
(Run-0Off Anchorage)

PLAN

L

__—
7 .

Concrete anchor support qngles
see Detail-A see Detail-B

ELEVATION

This end is to be anchored

3"’1

+/
3
(‘P/%/
&~z

Shop bending and twisting required to
make the anchor treatment.

DETAIL-C
SHOP CURVED RAIL

)
\

W Beam end section
(Flared) for details

see sheet No. 501.02 ————= #10 Bars

3 Hoops
10-25 mm diameter holes at
75 mm O.C. for 8-M20
anchor bolts (two
spare holes in rail
for positioning)

Guardrail to be
flush with concrete
throughout length
of anchor assembly.

-M20 anchor
bolts 450 mm
long with galv.
nuts. Bolts not
to protrude over

6.4 x 75 x 685 R's ——07- A top of rail.
with 20 mm holes —_[’ _—
ET N R
gcovern: .._- o
el 3 P IRESAEREN o | _#10 bars ploced
¥ X -, -.d at quarter pts.

Class 20 conc. or

as approved by the ELEVATION

Engineer (cast in DETA”_ A

place), 30 MPo - CONC. ANCHOR
ASSEMBLY

20 mm diameter holes for M20 bolts 115 mm
long W/nuts and washers. Bolts torqued
to 136 * 27 N-m after post is driven.

86 157

200

ILO—O—I L100x75x6.4x200 Lg.

DETAIL-B
END POST SUPPORT ANGLES

GR-8 TYPE IITERMINAL TREATMENT

Sheet 2 of 3

(RUN-OFF ANCHORAGE)

STANDARD W BEAM GUARDRAIL (WEAK POST SYSTEM)

50113 | UNLESS OTHERWISE NOTED, ALL DIMENSIONS
: ON THIS SHEET ARE IN'MILLIMETERS

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE

221
505




VOID 7/15/98

Direction of troffic |:'\>

GR-8,8A.88,8C

L 22.8 m_from cut/fillbreak point

Edge of povement—/

T — I T T
— 1
1
T
Minimum 300 mm below ground FLARE RATES
except in solid rock cut or Cross shoulder line at DESIGN INSIDE BEYOND
heavy rock outcropping. / approximate grode point SPEED SHY LINE | SHY LINE
7 km/h SHY|FLARE| FLARE
* Ditch line cot | Fin _ LINE| RATE | RATE
Concrete anchor Toe of fil m
.r assembly
PLAN VIEW 70 1.7 ] 18:1 10:1 %%
60 1.4 | 1601 8:1 %%
* tA lrench‘:| |sflo 3’? excavated into the cut slope 50 11 13:1 71 %%
o provide for the guordrailond conc. Anchor Assembly. -
The contractor is to arrange his work sequence to %% Suggested moximum flare rote
provide that each GR-8 installation is to be excavoted,
posts driven, guardail placed, including anchor assembly, £ ¢ .
backfil, and the disturbed areo seeded. dge of pavement elevohoﬂ\
. T T T | T 1T T T
— 1k ; l 1 il i
U U o
Shoulder line elevation —/
Ditch lne—""

Slope to be reshaped after
installation to present @
smooth surface.

\

St'd. GR-8

L

Bottom of guardrail
porallel to ditch slope.

END VIEW
NORMAL INSTALLATION

NOTES

Alt. Steel post detailed on Sheet 501.13

may be substituted for designs shown heron.
8-M20 anchor

@ The guordrail and medion barrier components bolts 450 mm

St'd. GR-8 Terminal Treatment Type il
min. 3.8 m post spacing. For flatter
slopes additional post at same spacing
permitted

anchor bolts (two
spare holes in rail
for positioning)

St'd. W Beam

A <J Terminal Connector

Guardrail to be flush with
concrete throughout length
of anchor assembly.

I— #10 bars

depicted in A.R.T.B.A. TechnicalBulletin 2688 may
be substituted if interchangeable with the
Standords for guardrail (GR) or medion barrier

(MB) ond opproved by the Engineer. :gppro?t:gﬁé overv

Concrete Anchor Assembly must be buried o minimum =]
of 300 mm below ground elevation of the back slope

except in oreas of heavy rock outcropping

where minimum depth may be 150 mm.

long with galv.
nuts. Bolts not

Stondord GR-8 terminal treatment may be used 6.4 x 75 x 685 R's /ng 5 490
at the run-on end of divided highways (left and with 20 mm  holes NE
right of traffic) ond ot the run-on ond run-off ~le Washers to be
ends on undivided highways. 3% L os detailed on
Height of guardrailto be maintained ot 760 mm Min., a‘;’:g‘:gﬁ
780 mm Max. from the ground line to the -
top of rail for the entire length to the ditch line. SECTION A-A END VIEW END ELEVATION  Horware
CONC. ANCHOR ASSEMBLY SOLID ROCK CUT INSTALLATION
Sheet 3 of 3

place), 30 MPa
if precost.

l_n_|_v r— Class 20 conc. or
as opproved by the

4J Engineer (cast in

ELEVATION

10-25 mm diameter holes at
75 mm 0.C. for 8-M20

Toe of fill

Cost of driling holes ond
furnishing and placing bolts,
washers, bolt caulking onchors,
ond W Beam Terminal
connector to be included in
price bid per linear foot of
Standerd GR-8.

Guordrail W Beam
Terminal Connecto]
Washer7

Soli /'

Rock -

M22 threaded anchor bolts
. l<_either mechanical or set in
epoxy adhesive. Length and
size of hole to be determined

by manufocturer's recommendations.

DETAL A

See W Beam Terminal
connector as detoailed
on sheet no. 501.02.

M22 Anchor Bolts
(4 req'd.)

SPECIFICATION
REFERENCE

505
221

STANDARD W BEAM GUARDRAIL (WEAK POST SYSTEM)

TYPE

VIRGINIA DEPARTMENT OF TRANSPORTATION |UNLESS OTHERWISE NOTED, ALL DIMENSIONS

VOID 7/15/98

ON THIS SHEET ARE IN MILLIMETERS | 501.14




REVISED ON 2/01

REVISED ON 11/02

GR-SP

Traffic Flow —jm—

,/ Edge of pavement

Max. 10:1 slope
or Shoulder
slope

— Toper A
4:7

€ = =
T

Taper B

Face of

gu;rdroil EI\\ — @

\Edge of shoulder

13.7 m |

SHOULDER WIDTHS AND TAPER REQUIREMENTS
Normal Additional Normal Additional Widths Toper
Width Width Req'd Width Width (<] A
For G.R. For G.R. | Term.Flare | Terminal
O] ® ® ®
m m m m m m
4.5 - 4.5 1.8 6.3 7.2
3.9 - 3.9 1.8 5.7 7.2
3.0 0.9 3.9 1.8 5.7 10.8
2.4 0.9 3.3 1.8 5.1 10.8
1.8 0.9 2.7 1.8 4.5 10.8
1.2 0.9 21 1.8 3.9 10.8
0.6 1.5 2.1 1.8 3.9 13.2

Shoulder widths other than the widths listed may be encountered
on bridge replacement projects ond other projects (involving
guardrail updates) on which existing shoulders are of insufficient
width. When this occurs, the values for the additional width

for Terminal Flare, width @ Terminal ond Taper A are to be
adjusted accordingly.

A relatively clear run-out path should be provided behind the
terminal, so that no fixed object would be in the first 22.8 m
of the guardrail.

GUARDRAIL ~ TERMINAL
REQUIREMENTS FOR GR-7 AND GR-8

501.15

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

VIRGINIA DEPARTMENT OF TRANSPORTATION

INSTALLATION SITE PREPARATION SREFERENCE




REVISED ON 8/97 REVISED ON 4/98 REVISED ON 2/01 REVISED ON 7/02

GR-9
. Cable Assembly Length of Need .
Bearing Plate Offset Strut 9
G Exit S Cable Anchor
uardrail Exit Slot Post A |
(Away From Traffic) Post B, Block A W Beom Guordrail
6 Places
Nose Cover E E E E E } /
(See Detail "A") | | | | | —
Guardrail Extruder. 19 m | 19 m 1.9 m T 1.9 m + 19 m 1.9 m 1 1.9 m —-~Begin Typ. Guardroil —
15.2 m
Pay Limits GR-9 Terminal
TRAFFIC
JRlLL =
/—W Beam Guardrail
I-—I.Q m i 1.9 m | 19 m | 19 m | 19 m | 1.9 m | 19 m | 1.9 m | Begin Typ. Guardr il —
Nose Cover = =] / n
(See Detail "A") . | . - . E] 5 F
7 685
\ )
DN 50 Steel Pipe
3) (4) 5 (6) (7) (8) (9
No Bolt Thru Post 5
1981 Lg. Steel Tubes
| | St'd. GR-2, 8 |
| GR-9 Terminal | ?v%ogbngpgs}'gomv | Regulor GR-8

(Weak Post)

Ll
L= B 8 B B B B B B 8 8 8 8 8 B T T

TRANSITION FROM GR-9 TERMINAL TO WEAK POST GUARDRAIL

Plastic Plu Plastic_Plu
/Typical

Plastic Nose

Cover Extruder

Steel Plate

b 530 —

A . NOTES:
+ = . rain_Hole Plastic Plu
le— 505 — Drcug tltolren on Bottom 9 This design shall only be used after an onalysis
on Botte indicates it is more cost effective than providing
the flore for o St'd. GR-7 or extending the
TAPE APPLICATION SIDE VIEW PLASTIC PLUG INSTALLATION guardrail to provide a St'd. GR-6 terminal.
Alternote Breokawoy Cable Terminal (GR-9) is to be
ET-ZOOO E:osng%vén) monufogtured by Sygo Stgel
NOTE: Di i f hall f ompany, CA as monufactured by Syro Steel
OTE: Direction o QOPe ool con orm Company, BRAKEMASTER as manufactured by Energy
to MUTCD application for diagonal )
stripes on object markers ond NOSE COVER Absorption Systems, Inc., or other approved equal.
bridge end panels. Color of tape
shollgbe ambper (yellow). P DETAIL "A" For details, dimensions, quantities and other information
not shown hereon, see individual manufacturer's plans.
SPECIFICATION

RerERENCE ALTERNATE BREAKAWAY CABLE TERMINAL

505.01 NO FLARE

UNLESS OTHERWISE NOTED, ALL DIMENSIONS
VIRGINIA DEPARTMENT OF TRANSPORTATION | ON THS SHEET ARE IN' MILLNETERS 501.16




REVISED ON 2/01

GR-10

2 3.8 m sections of

—-={Limits of pOément for ja—
St'd. GR-10

2 3.8 m sections of
W-beam, each having
o section nested
inside the other

W-beam, each having [~ St'd. GR-2 —= ~— St'd. GR-2 —=
Ceide the other ; 4 m 7.6 m Min. 76 m— 76 m Min. 4 m |
r— . m
7.6 m \L.Ll ' T N TR TR TR | e a8 83 8 8 8 8 |/
L gfg;’ee o Stondard GR-7 —/ ox Culvert ~—Standard GR-7
a r N H . . .
. A | (For a 4 Lane Roadway use <~ Direction of Traffic
[l N SR | [ [ appropriate Run-off treatment). TOP VIEW
*A -] - Perpendiculor Width _ O
Degree of = “Ne- Box Culvert I M4 m 1 7.6 m Min. 1 7.6 m 1 7.6 m Min. 1 M4 m y
Standord Guardrail Standard Guardrail
Skew | Post | | A__I——SB " | | Post |
ONE POST OMITTED
ff trrrrrrrr IIIJ v v rernr b
TOP VIEW Box Culvert

ELEVATION
TYPE I-ONE POST OMITTED

For details of guardrailposts and
blockouts, see Stondard GR-2, 2A.

i i

25

N4 m

Limits of p%ment for
St'd. GR-10

3 3.8 m sections of

A"rl‘__ 57 m—=

, W-beam, each having a St'd.

I*St d. GR-2 section nested inside the other GR-2
7.6 m Min. 1.4 m 53_ m 1.4 m {

in.

..L_/

1 8 8 8 1 1 8 1 N 8 N <=
_/ H=Box Culvert Standard GR-7
2,38 m sections of (For os:deoogg Ig:o-gwoy use
Wob‘es%?iioer?cgeggéng oppropriote Run-off treatment). TOP VIEW <= Direction of Traffic
inside the other
1.4 m 7.6 m Min. 1.4 m 3.8, m@ 1.4 m
Stondard Guardrail . 57 m Min. Stondard Guordrail
TABLE OF MAXIMUM | Post o — Post AN
ALLOWABLE STRUCTURE ————— —r—1 — " P————
wioThs For THis Desin [ [ T 0 T T 1 71 =1 1 I IR
l=-Box Culvert
.. _
Type 1-One Post Omitted Type I-Two Posts Omitted x;A“Q-the n;m;mum olllowolzle
Maximum Moximurm istance between closes
Skew (:\; Perpendicular Width| Skew (n/:)" Perpendicular Width| Point of post to structure. ELEVATION
| (m;tzers) 1335 <m§tle.r5> TYPE II-TWO POSTS OMITTED
5 [.230 3.2 5° |.230 5.1 .
10° |.230 3.1 10° |.230 5.0 NOTES:
15° |.230 3.0 15° | .230 4.9 This sheet is applicable when guardrailis required and the depth of fill
20° | .230 2.9 20° | .230 2.7 above the top slab of the box culvert is less than 1090 mm.
25° | .230 2.8 25° |.230 4.5 guorqfr_ailinstollo'\tﬁio? t_ol be in occotrc:once with seitionh5"0§> of the
A - pecifications. Material requirement for components shallbe in
30° | .230 2.7 30° | .230 4.3 accordance with section 221 of the Specifications.
o o
ig’ ;gg ;i i; ;;g ;g Guardrail post spacing to be in accordance with Standard GR-2.
T - T - This distance to be in accordance with VDOT policy on determining
45° | .230 2.1 45° | 230 3.5 @ the length of need for guardrail with o minimum distance as shown.
SPECIFICATION
REFERENCE
GUARDRAIL AT LOW-FILL CULVERTS )t
501.17 | UNLESS_OTHERWISE NOTED, ALL DIMENSIONS VIRGINIA DEPARTMENT OF TRANSPORTATION 505
: ON THIS SHEET ARE IN MILLIMETERS




REVISED ON 8/97 VOID 7/15/98

TRAFFIC |:"> BN
<):| TRAFFIC

16 BRDCE PER. OR OTHER N ENTH
e S——— —_—— e
e ER R TO FIXED OBJECT
SEE
A <—| STANDARD GUARDRAIL A <—| ST%NR%RDTOGL’J._/TSEISAIL TRELE
b GR-2 TO FIXED SEE OBUECT W/POST 1
2 SPACES OBJECT W/PQOST —s==<<-TABLE == SPACING IN MULTPLES
@ 1.905 m SPACING IN MULTIPLES 1 1.905 m
= 3810 m OF 1.905 m SEE OF 1905 m
| | / NOTE 4
/ VARIES
YARIES FIXED OBJECT —[1.83 m MN.

4:10R FLATTER FIXED OBJECT 1.83 m MIN.
TRAVERSABLE SEE NOTE 3
SLOPE _
150 x 200 _\ VARIES 1162
BREAKAWAY 4.074 m 150 x 200
LINE POST MINIMUM ﬁm%%gVé#Y i
SEE NOTE 6
R 12.192 m I 3.810 m 4:10R FLATTER
\\

TRAVERSABLE
VARIES el ?
1.83 m MIN SLOPE
VARIES
E W 1.83 m MN.
TRAFFIC
MEDIAN PLAN Risoa m!  Loroi2ie2 m
’;Eg ”iOTES iEi ZOTES TRAFFIC |:">
TABLE 1 A <!
MINIMUM DISTANCE BARRIER MUST PASS FIXED OBJECT GORE PLAN
7.6 m FOR GR-2 7.6 m PLUS A TYPE Il FOR GR-8 NOTES
} FOR GR-2A ) FOR MB-7
38 m FOR GR-2 0.3 m FOR MB-7C 1. ALL STEEL COMPONENTS ARE TO BE GALVANIZED IN ACCORDANCE
WITH SPECIFICATIONS.
72 DIA HOLE IN ALL 190 x 200 X o823 150 x 200 x 350 2.FOR DETALLS OF W BEAM RAIL, METHOD OF ATTACHING RAL TO POST
BREAKAWAY POSTS TREATED WOOD POST /™ e AT€D WOOD BLOCK SPLICES AND OTHER DIMENSIONS AND/OR PERTINENT INFORMATION
685 MIN. NOT SHOWN, SEE SHEET NUMBERS 501.01 AND 501.05.

w

710 MAX. W
+ . ANGLE (OFFSET) SHOWN IS FOR REPRESENTATIONAL PURPOSES
A Y4 > 360 ONLY. REFER TO ROADWAY PLAN SHEET(S) AND EXISTING FIELD
[l I D PAVEMENT CONDITIONS FOR DETERMINATION OF APPROPRIATE ANGLE (OFFSET).
PAVEMENT \ 550 V * { LIKEWISE THE LENGTH, ANGLE (QFFSET), AND POINT(S) OF TANGENCY
] T

FOR THE 12.192 m RADIUS MAY VARY FROM THIS ILLUSTRATION.

A TE [RE IﬁITI F RIS [F
1825 A FE{ [F TR '—“'—“'L—u_‘ 3 4.THE 1.905 m POST SPACING SHALL BE HELD REGARDLESS OF THE
L ] 100 bk £ | LENGTH, ANGLE (OFFSET), AND POINT OF TANGENCY OF THE 12.192 m
143 4] 1 : c] [ETSS 152 x 152 x MW21x MW21 RADIUS.
T T [ T T RY 5.WRAP THE EMBEDDED PORTION OF THE ORIGINAL POSTS WITH 12 mm
x| |4 x| [ _see NOTE 5 THICK POLYSTYRENE TO FACILITATE POST REPLACEMENT.
CLASS 20 CONCRETE
SEE NOTE 7 — 610 DIA. 6. SPECIAL DESIGN REQUIRED FOR WIDTHS LESS THAN 4.074 m.
7.CONCRETE FOOTING MAY BE SUBSTITUTED WITH A TS
SECTION A-A 203 X 4.8 X 152 x 1525 LG. STEEL TUBE ASSEMBLY PER GR-7.
SPECIFICATION
REFERENCE 1.524 m RADIUS BULL NOSE
221 IMPACT ATTENUATOR VOID 7/15/98
505 VIRGINIA DEPARTMENT OF TRANSPORTATION UNLESS OTHERWISE NOTED, ALL DIMENSIONS | 50118
| ON THIS SHEET ARE IN MILLIMETERS | :




REVISED ON 2/01

BGR-O1

T T T

1 i -‘l i -‘l i -‘l i -‘l i -.} 1 |
+ L | il bl hll J | J | 1 R 3
T L L L L} L 1
PLAN Note: Maintain 1905 mm post spacing wherever possible
for use with 7620 mm standard rail section. Symmetry
of post spacing is not necessary.
1905 1905 Spacing as Necessary 1905 ,
225 225
End of Box Minimum Minimum

Culvert — o

—©G Rail Post & Pedestal —=—

l=—2End of Box
Culvert

e

L | L
[ ] ][ | [ /[
|

LONGITUDINAL SECTION

GENERAL NOTE

All structural steel, including bolts, nuts, and washers shall be
galvanized.

For detalls of guardrall, see GR-2 of the Road and Bridge
Standards.

The guardrail installation shall conform with Section 505 of the
V{rglnlo é);sporfmenf of Transportation Road and Bridge Specifica-
tions, | .

Rail 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 22 mm ¢ ASTM A307 (or ASTM A709 Grade 250
threaded rods with tack welded nuts) with hex nuts and washers as

shown. Threaded rods may be 20 mm min., diameter with rolled threads.

Nuts shall conform to ASTM 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 200 mm into the concrete.

This rail has been successfully evaluated by full scale impact tests
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.

Al dimensions are shown in milimeters (mm) unless otherwise noted.
Symbol @ = diameter.

Tubular guard rail shall be furnished and installed in 7620 mm sections.
Tubulgr rail member shall be extended and connected to at least

the first soil embedded post at each end of the structure. More
such posts shall be used fo utilize 7620 mm sfandard sections.
Approach guardrail posts shall be spaced at 1905 mm adjacent to the
tubular rail since its flexibility is similar to the standard metal beam
guardrail. Do not install additional posts at 953 mm centers. Fully
anchored guardrall must be attached at both ends of tubular rall.

Tests have shown that although this rail deflects horizontally

600 to 900 mm, 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 30) 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 7620 mm
sections and paid for at the contract unit price per meter

in accordance with Section 410.04 of the Specifications.

BR Series bars shall be *16 in size.

For details of box culverts, see the Box Culvert Standards.

This sheet is applicable when guardrail is required and the depth
of fill above the top slab of the box culvert is less than 1100 mm.

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 75 ond 150 mm from the edge of the pedestal.

Precast boxes shall be treated as an existing box for pedestal
installation.

Sheet | of 3
STANDARD BOX CULVERT GUARDRAIL STRUCTURE
(TEXAS T-6) BRIDGE
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[BGR-01

Nominal Face of Rail
ﬂ =—=¢ Rail Post &
54 2 - 2,77 mm W-Beam Pgdesgzl
Members welded to
T 150-300 \ tubular shape | |
€ 16 mm g A307 Bolil ‘L L
Hex or Button Head 9
19 mm @ Nom. pipe sleeve'| N T
76 mm long. Use 2-38 mm ¢J 4 4
washers = = 1 1
3 & f 1
Post W 150 x 14 — “ [ ;
168+ b4 L 3 Top of Finished
© Roadway
Do Not Weld Web — 150-300 NEW BOX
ATl VN '°E|42 2% Slope
I A 1
o K
4 - 22 mm ¢ Anchor-l . o o 75 e ‘E {75 __m
bolts, hex nuts ")
& 44 mm washers. J / 3-BRI '8 3-BR2
PL 150 x 10 x 200 125 Top Slab of N
(25 mm : hole);) N T e /__ ggg g:jee?f Box Culvert L
S l I EXISTING BOX
. f Toe
T | — BR SERIES SHAPES
g A
PART TRANSVERSE SECTION SECTION A-A
[—BRZ
R 241
—— fa— 25
! 70 127 44
= BRI T . |
a " I I @®
w b 1 < M )
N
75 [ 3 1 S I — E o o
| s Il Ty =
Pl G i €
iy R n f m
— t - 1] *
I‘¢’I \\4»“\\ 13— 149 79 %olze‘ssx 38 Slotted
SECTION B-B 9 mm x 38 mm SLOTTED 6 mm BASE PLATE
(Anchor Bolts Not Shown) HOLE IN POST (25 x 38 Slotted Holes)
Sheet 2 of 3
STRUCTURE STANDARD BOX CULVERT GUARDRAIL
AND
BRIDGE (TEXAS T-6)
VIRGINIA DEPARTMENT OF TRANSPORTATION 501.20




BGR-O |

Alternate Post
Location

= =

TT50-300. 8¢ Note Tso-300\ 8¢ Note

)
Q0

s /TSN 0 [c o /T ~__ 0

Lo o] ) ) o o] )

metal positioner as shown. Other suitable positioning methods
or devices may be substituted. The completed splice shall

have 8 bolts (16 bolts if a Tubular Rail Splice). Each bolt will in-
clude g 44 x 76 x 5 plate washer or a 5| mm diameter washer.

Sheet 3 of 3

Tubular rail section Approach guardrail PLAN Tubular rail section
PLAN
700
382
51 108|108 5164 5| 108 | 108 5| 51 108 108 5]
€ 23 x 29 Slots ! G 23 x 29 Slots
e ey e Mg / Lo oh ¢ Mg /
K IR R ' 1o S |y ® N
( T T | [ ( T — T 1 ]
Lo o, ¢ Sfino / T ST S ,
\ \
o] 11y 0 N K] S Qy b N
19 x 64 Slot 19 x 64 Slot
Note: Tubular W-Beam Raqil Member is to be fabricated
from standard 7620 mm Nominal W-Beam sections. Top
and bottom seams shall be butt welded 150 mm at 300 mm
spacing. Continuous seam welding is also acceptable.
Welds shall be chipped and cleaned and the complete
7620 mm tubular member shall be galvanized after
fabrication. For Tubular Rail Splice, additional post
mounting slots are to be made in each member 381 mm
from the standard slots at 1905 mm centers.
i i i i
I
—Ll Nl —_—Ll Nl
TUBULAR RAIL SPLICE GUARDRAIL-TUBULAR RAIL SPLICE
13
Washer (See Note)
1.63 mm Bent Sheet Metal
Positioner for Splice Nuts
19 mm @ Pipe Sleeve, 76 mm — t 1 Required per Splice!
Note: 8 - 16 mm Splice nuts shall be tack welded to a bent sheet ( Tack Weld (Typical for all nuts)

Use Standard 16 W-Beam
Splice Nut (Typ.)

SPLICE DETAIL

501.21

STANDARD BOX CULVERT GUARDRAIL STRUCTURE
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REVISED ON 7/98 REVISED ON 2/01 REVISED ON 7/01

I—See Sheet 3 of 3 Notes: GR-FOA-1

for Bearing Plate Details . . i .
1. Fixed objects may consist of bridge

C 4 Spaces ot 0.476 m_| 4 Spoces ot 0.9525 m Standard rails, abutments, piers, retaining walls,

Guardrail or other flat surfoced structures with a

|
330
| /—See note 7 ‘—‘_T—_»A ‘ B ‘ vertical face.
5 2. Bridge rail ends ond bridge parapets
K 2K E]X X PX{/ F must be of odequate strength to
X X XE=X—X = accept full impact loading.
I I I I
L A |

-B 3. Guardrail components to be in
TYPE 1 accordonce with VDOT Road ond Bridge

¢ ! | ‘ RUN ON Stondards.

Two sections of W-Beam one

insi (For Standard GR-FOA-1, Type II run-off details, 4. Posts 1,2,3,4 ond 5 require an
setinside the other see Sheet 3 of 3. Use wood posts.) additional hole to attach blocks
PLAN ond/or rubrail. Rubrail is not
MI6 x 150 mm Fixed Object Stondard bolted to posts 2 and 4.
Exp. Anchor Bolt =1 330 Attachment Guardrail 5. Bottom wood blocks located on

143 Standard GR-FOA-1 posts Ithrough 4 are center drilled

2 |-
2075 TYPE [ and secured with M16 corriage bolts.
@ @ \\ 6 Ashpalt Curb where required (Length os required).
6. W-beam is not bolted to posts at
2 3 Z AV — r—1 ~ r—
/

T 5 Y — 1] — — S | posts 2,3,4,6 and 8; Bolt block
o [N — \ : = / 0 =] directly to post.
3 = & WD N N e L1 | — — 7. Appropriate length M22 diameter ASTM
P o Y L] . - [ l] | | | | | A325M hex bolts must be used with thru
4 ! AN LY drilled holes with a 16 mm bearing
1220 I | |\@| | | | | | | | @l | | | | | | | plate on the back side of the bridge
|<_| | | | | | | | | | | | | | | | | | parapet or Terminal wall.
105-—'
/ _ELEVATION _ 'y | Ry | || |l |l 180 mam x 150 ™ THCKNESS
. Post | Thickness
R L ot
1 2 3 4 5 130
90
New Bridges - Attachments 50

One Way Troffic - Run-on, 2-GR-FOA-1, Type I
- Run-off, 2-GR-FOA-1, Type II
Two Way Traffic - Run On, 4-GR-FOA-1, Type |
Existing bridge attachments as shown on plans. Vertical Bridge
Terminal Wall
or other Flat
Surface Structure.

Material/Specifications/Notes

M16 x 460 mm Guardrail bolt & Recessed nut

Stondard 150 x 200 mm Wood post & Block

Standard W-beam terminal connector

Two sections of W Beam
@2\ one set inside of the other

Standard W-beam rail

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

@] 1

L =ﬂ?3+_0§ ® . gjl?‘;_@ See Note 7~\ ——

@ G|E|0|e|®EEIEIC|§

3 Rectongulor Plate Washer
Posts 1,3 & 5 (See Stondard GR-HDW)
3 | Bent plate rubrail
b | | Posts 2 & 4 § | (See sheet 3 of 3)
| - | C150 x 12 rubrail
| | (See sheet 3 of 3)
| M16 carriage bolt | Mod. 150 x 200 mm Wood post & Standord block
| J :;tte& 5wosher, see l | (2130 mm length post)
-— —tl = Washer for M16 bolt
SECTION A-A SECTION A-A SECTION C-C

Sheet 10of 3

S REFERENCE W-BEAM GUARDRAIL - FIXED OBJECT ATTACHMENT

505 FOR USE BETWEEN VERTICAL FIXED OBJECTS AND GUARDRAIL (WOOD POSTS)

UNLESS OTHERWISE NOTED, ALL DIMENSIONS
VIRGINIA DEPARTMENT OF TRANSPORTATION | ON THIS SHEET ARE IN MILLIMETERS | 501.22




REVISED ON 7/98

REVISED ON 2/01

REVISED ON 7/01

GR-FOA-1

ee Sheet 3 of 3

New Bridges - Attachments

Two sections of W-Beam
Eone set inside the other

M16 x 150 mm Exp. Anchor Bolt

One-Way Traffic - Run-On, 2-GR-FOA-1, Type |

- Run-0ff, 2-GR-FOA-1, Type Il

Two-Way Traffic - Run-On, 4-GR-FOA-1, Type |
Existing bridge ottachments as shown on plans.

®

y . Standard
for Bearing Plate Detail :
'C/:—See note 7 330 __I—":D::es 0t 0.476 m 4 Spaces at 0.9525 m 5 Guordrol
O 2 -;/ il
< e i 31 3 il
T T T T T T T
— = wh Lo
Two sections of W-beom (For Stondard GR-FOA-1, Type lirun-off —~—————
one set inside the other details, see sheet 3 of 3. Use steelposts.)
330 | Fixed Object Standard
Mountable Attachment Guardrail
| 2075 “ Asphalt Curb- StondordTGR-FIOA-1
where required ype
o0 ™A ] 99 PA
o it A S —————— 17 TSV 7 A
|| || | \[ T~ T | | ||
9 O 1 S— S I'h‘i |||| |||| |-| -|/
©o o "o ° °
il .II I Ilfr I'.‘\'I — — — Y !
& T T 1T 1T ol L I I
g vy A e O Ot Y A N I
N AR N N N N
e ey N N N
Anchor Bolts 150 mm long. IJ IJ IJ IJ IJ |J |J L L
1 2 3 4 5 6 7 8 9

Vertical Bridge
Terminal Wall

or other Flat
Surface Structure.

Notes:

1. Fixed objects may consist of bridge
rails, abutments, piers, retaining walls,
or other flat surfaced structures with
a vertical face.

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

3. Guardrail components to be in
accordance with VDOT Road and
Bridge Standards.

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

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

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

7. Appropriate length M22 diometer ASTM
A325M hex bolts must be used with
thru drilled holes with o 16 mm
bearing plaote on the back side of
the bridge parcpet or Terminal wall.

RUBRAIL WOOD BLOCKS
180 mm x 150 mm x Thickness

Post | Thickness
1] 125
100
70
35

Material/Specifications/Notes

Standard W150x13.5 Steel

Standard W-beam terminal connector

Standord W-beam rail

Item
O
@
®
See Note 7 _
3 ‘N_B | 4 |« m_@ \ AR @ gleie;:e% (i:c:rdro:lbolt )
L =%“_c_£ :// b B @ Standord W-beam back-up plate
o A\l N/ Posts 1,3 & 5 § | 4%_ ' @ ?’5:; gﬁ;:trgb;?ils)
© || [ Posts 2 & 4 || || @ | Gsoxi2 ruvrai
| ‘ ee sheet 3 o
!l_—ﬂ “b‘;ﬁ,f‘fj{gge l:_ Jll MIG x 40 hex bolt, nul & washer
- washer. See - @ Rectangulor plate washer
note 5. (See Standard GR-HDW)
SECTION A-A SECTION B-B SECTION C-C
Sheet 2 of 3
W-BEAM GUARDRAIL-FIXED OBJECT ATTACHMENT SREFLRENCE
FOR USE BETWEEN VERTICAL FIXED OBJECTS AND GUARDRAIL (STEEL POSTS) s
50123 |UNLESS OTHERWISE NOTED, ALL DIMENSIONS VIRGINIA DEPARTMENT OF TRANSPORTATION
ON THIS SHEET ARE IN MILLIMETERS




REVISED ON 7/01

19 19
Cut flange, bend and weld
(See note 1
Typ. 2 ploces
3 \
902
215 |
Galvanized

Splice bolt slots
20 x 25 mm (Typ.)

290 x 3.43 mm
75 thick x 3020 mm _Post bolt slots
r 20 x 65 mm (Typ.)
14
|

0.9525 m | 0.9525 m

4 ]
< | 81!
! 12 Raod. Typ.

If shop cut and bent, right hand or left

Notes: Con be field cut and bent using heat.

GR-FOA-1

255

280
®©
Y I102 101 -~ 35
4 Lo~ 16 mm ASTM A36M plote

8 L
o N\
o

— <> \Drill 28 mm diameter holes

(Typical 4 places)

BEARING PLATE

GALVANIZED

ﬁ Can be field cut and bent using heat.

hand must be specified depending on which 4 i&
side of the roadway the transition is used.
ITEM (;)DETNL Trim flanges,
Shoun and weld
Indicates extra post
;_ec;m:jiri%_;g ;Lt"t‘ogr:r:ﬂent '-%Q.QI s/ \Typ. 2 places 3
1X .
Std. GR-FOAI Type 11 . 2070 o ) 530
, 8 CEY I
| T Typ 2 places
TYPE I
S;cgu::)ir?gm S ‘0‘9525 - ‘ <RUN 0FF> Stondord W-beom Drill thru 20 mm Galvanized
Stondord Guardrh One Way Troffic Terminal Connector / ?}O)'r;eée;lzcc)ts) Drill thru 20 mm diometer
PLAN \ : 4 71 7 C150 x 12
! —— ( 2 G
[ [ o | I 990 b s
! \ R t 75
50 1600
ELEVATION
ITEM (7) DETALL
Sheet 3 of 3
SPECIFICATION
REFERENCE W BEAM GUARDRAIL - FIXED OBJECT ATTACHMENT
RUBRAIL AND HARDWARE DETAILS

VIRGINIA DEPARTMENT OF TRANSPORTATION

UNLESS_OTHERWISE NOTED, ALL DIMENSIONS

ON THIS SHEET ARE IN'MILLIMETERS 501.24




REVISED ON 7/98

REVISED ON 2/01

REVISED ON 7/01

GR-FOA-2

—See sheet 3 of 3 Not .
for Bearing Plate D otes:
Detail r Standard 1. Fixed objects may consist of safety
, Guardrail :
ee note 7 C |4 spaces ot 0.476 m_, 4 spoces at 0.9525 m porgral shoped bridge poropets or concrete
|> ‘ A ‘ barriers.
| l> 2. Bridge rail ends and bridge paraopets
|7 " | U X 2]7 X Blx M KA X }4/}1{ must be of adequate strength to accept
\—l\ O 1 X X 4—W = Z full impact loading.
. 3. Guaordrail components to be in accord-
I-—C 0 I-—D I-—A ance with VDOT Rood and Bridge
= ‘ RUN ON Stondards.
PLAN Two sections of W-beam (For Standard GR-FOA-2, 4. Posts 1,2,3,4 ond 5 require an additional
one set inside the other 1 Type lirun-off details, see hole to attach lower blocks ond/or rubrail.
sheet 3 of 3) Fixed object Standard Rubrail is not bolted to posts 2 and 4.
330, Steel spacer tube % To be compressed at its  Qttachment Guardrail 5. Bottom wood blocks located on posts
150 1.D. x 230 mm long lower end to make outside St°"d°'d GR-FOA-2 1through 4 ore center drilled and
2075 Schedule 40 Golvanized of W-beam dlign with barrier  1YP€ ! secured with M16 carriage bolts.
| pipe. rb (Length as required)
‘@ @ 145 - < Ashalt Curb if requnred 6. W-beom is not bolted to posts at
7. y.4 = — — — — — — posts 2,3,4,6 ond 8, Bolt block directly
I8 &8 r;»/ B8 |3 3| to post.
0 |o o(ol g g t= ° I3° gl / - |3 g| 7. Appropriate length M22 ASTM A325M
2 = 1T T 1 T 1 1 1 T — hex bolts must be used with thru drilled
= PN N ‘ | holes with o 16 mm bearing plate on the
£ A ‘ ¥ back side of the bridge parapet or
9 @ | | | | | | | | é) | | | | | | | | concrete barrier.
1220
i | | | | | | | | | | | | | RUBRAIL WOOD BLOCKS
1C_)2| | | | | 180 mm x 150 mm
_ ELEVATION '[1| | | | | | | | | L] L] L] L] Post [Thickness
Lpp T 3 7 5 5 M| s
T 6 2 7
hree M16 expansion
onchor bolts 150 mm long |.J |.J |. I.J |.J S 79
1 2 3 4 5 Note: | 38
M16 x 75 mm Lag bolt Rubrail must be twisted 35° between

New Bridges - Attachments
One - Way Traffic-Run-on, 2-GR-FOA-2,
-Run-off, 2-GR-FOA-2,

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

Type |
Type |l
Type |

Existing bridge attachments as shown on plans.

Two sections of W-Beam
@\ :one set inside the other

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

Material/ Specifications/Notes

M16 x 450 Guardrailbolt &
Recessed nut

Standard 150 x 200 Wood post & Block

Standard W-beam terminal connector

Standard W-beam rail

Item
®©
@
©)
®
M16 50 Guordrailbolt & R d
@ —5 2 -© . Sf’igeg'g’ 'ng'g:et ®|nut (See Stondard CR-HOWY
\_ Ny o _@ or Concrete @ Rectangular Plate Washer
= 9 Barrier. - (See Stondard GR-HDW)
. | —Posts 13 & 5 ° O |Gaee trect 5oof 3
2 P 2 i
S mezee g AN
| | 2| | ) (®|Mod. 150 x 200 Wood past & Standard
block (2.1 m length post)
| . | S
M16 carriage bolt, ~ Washer for M16 bolt
A | 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 10of 3
SPECIFICATION
W-BEAM GUARDRAIL - FIXED OBJECT ATTACHMENT REFERENCE
FOR USE BETWEEN SAFETY SHAPE AND GUARDRAIL  (WOOD POSTS) 506
501.25 | ”N%SSTP‘.EH%',?“E“&E K‘R%Tl},g’ nﬁu‘['[m?é%’@om | VIRGINIA DEPARTMENT OF TRANSPORTATION




REVISED ON 7/98

REVISED ON 2/01

REVISED ON 7/01

GR-FOA-2

Notes:
—See sheet 3 of 3 D Stondard
for Bearing Plate i 1. Fixed objects may consist of safety
Detail ¢ -—C | o4 spoces ot 0.476 m 4 spaces ot 0.9525 m Cuardrail shoped bridge poropets or concrete
| ee note 7I © ‘ |—>A 5 barriers.
- 2. Bridge rail ends and bridge parapets
Il ||I| T T must be of adequate strength to accept
[©) |M :I: :F " _~ full impact loading.
- . . . . . . 3. Guardrail components to be in accord-
ance with VDOT Rood ond Bridge
l»C I—>D |_>A ‘ RUN ON B Standards.
PLAN : 4. Posts 1,2,3,4 ond 5 require an additional
| Two_sections ofhW-bliom (For Stondard GR-FOA-2, hole to attach lower blocks and/or rubrail.
one setinside the other Type lirun-off details, Fixed object Standard Rubrail is not bolted to posts 2 and 4.
__.|330 see sheet 3 of 3) gttochment Guordrail 5. Bottom wood blocks located on
- - . posts
Steel spacer tube Standord GR-FOA-2 1through 4 are center drilled and
2075 | 150 mm 1.D. x 230 mm long Ashpalt Curb if required secured with M1 corriage bolts.
5 Schedule 40 galvanized 4 (Length as required)
@ ‘@ N p-pe. 6. W-beam is not bolted to posts at
s @ — L posts 2,3,4,6 ond 8, Bolt block directly
= e e S s B S e S A s S 2
2 — 2 2 7. Appropriate length M22 ASTM
© e (18 R - 1 1 1 1 I8| |8' I| . . . . . B — A325M hex bolts must be used with
©l = PN RN ° ° | tl | | | | | | thru drilled holes with a M16 bearing
£ 4 X, '} plote on the bock side of the bridge
9 @ | | | | | | | | | &) | | | | | | | | paraopet or concrete barrier.
1220 | | | | | | | | | RUBRAIL WOOD BLOCKS
e S g B A N I | | | | 180 x 100
J— E_LEiALOﬁ P J | | | | | | | | | | | | | | | | | | Post [Thickness|
IR | | | | T
Thi M16 expansion | | | | | | | | | 2 82
ree X I
anchor bolts 150 mm  long. bl L L) L] L] L) ST] 50
1 2 3 4 5 6 7 8 9 (]
M6 x 75 mm Lag bolt Notes: Item| Material/ Specifications/Notes
New Bridges - Attachments Rubrail must be twisted 35° between @ M16 washer
One - Woy Traffic-Run-on, 2-GR-FOA-2,Type | Section C-C and D-D. Shop fabrication
-Run-off, 2-GR-FOA-2, Type Il may be required. Right hand and left (@)[st'd Wi50 x 13.5 steel
Two - Way Traffic-Run-on, 4-GR-FOA-2, Type | hand twists will be necessary. @ St'd W-beom terminal connector
Existing bridge attachments as shown on plans. @ Stondard W-beam ol
M16 x 50 Guordrailbolt &
o S o oty O Recesses it
afety-shape
Bridgey Porgpet @ Staondard W-beam back-up plate
or Concrete .
7] i Bent plate rubrail
= Borrier. @ (see sheet 3 of 3)
—r - C150 x 12 rubrail
= =ﬂ—t‘° (See sheet 3 of 3)
230 @1 M16 x 40 hex, bolt nut &
2 ’ Posts 1,3 & 5 = ° @ washer
«Q M Rectangular plate washer
- | | Posts 2 & 4 & > o @ (see S?ondafd GR-HDW)
| @ Wood blockout for rubrail
| M16 corriage bolt, Lok (see sheet 3 of 3)
|_| nut & washer. N .
— See note 5
SECTION A-A SECTION B-B SECTION C-C SECTION D-D
(W Beam Omitted)
Sheet 2 of 3
SPECIFICATION
REFERENCE W-BEAM GUARDRAIL - FIXED OBJECT ATTACHMENT
FOR USE WITH SAFETY SHAPE - STEEL POSTS
UNLESS_OTHERWISE NOTED, ALL DIMENSIONS
VIRGINIA DEPARTMENT OF TRANSPORTATION | ONTHIS SHEET ARE IN' MILLIMETERS 501.26




REVISED ON 7/01

GR-FOA-2 & 4

380

1
19 [ 7
o % 1 =\
Cut flange, bend and weld
(See note 1 /
Neutral axis 6 Typ. 2 places

Typ. 2 ploces 183
75 ;108 | 108 102_:50
3 N
902 ¢
215 D (=) g
1 C I\'\ Fany ~
it AN b h
[an) '\ D 3
Splice bolt slots 290 x Jiggomm Post bolt slot /I{C:) ! /}
20 x 25 mm (typ) thick x mm ost bolt slots 75
(Typ.)
'\l /‘/ 7 20 x 65 mm e \ \[24 mm Diameter holes typ.
24 x 75 mm 20 x 65 mm Post bolt

] OE
Q_ / bl J 2 Slots Typ. slot (optional)

0.9525 m 0.9525 m
12 mm Rad. Typ. W-BEAM TERMINAL CONNECTOR (MOD.)
ITEM (7) DETAIL Notes:
@ 280 Can be field cut and bent using heat.
1390 9 If shop cut and bent, right hand or left
© 102 101 38 hand must be specified depending on which 4
" side of the roadway the transition is used. L 4
b Ve 16 mm ASTM A36M plate
"l o
on | o H
_,I I__ @ -QP‘*—(R Trim flanges,
57 53 \ bend web as
— | Drill 288 mm diameter holes shown and weld
ITEM (i) DETAIL (Typ 4 places) (see note 1 g
BEARING PLATE
Indicotes extra post
required for run off
fixed object attochment 2.075 m
2y
P / Typ 2 ploces
/ |
i Cih [ 0|
[ 7
=T Drill thru 20 mm Orill thru 20 mm
| | TYPE Il diometer hole diometer
S1.90'5 m, | 00525 m _| 0.9325 m <RUN orr) . (Typ 6 places)
pacing . ; ox. ) St'd W-beam ~ 4 i 7 C150 x 12
St'd Guardrail One Way Traoffic Terminal Connector | | —'-75 : T| ”s
[ 990 f
50
PLAN X %TI =75 1600 _—”—_
L —— l ' '
/ ] ] \ ITEM (8) DETAIL
ELEVATION

Sheet 3 of 3

W BEAM GUARDRAIL - FIXED OBJECT ATTACHMENT *REFERENGE

RUBRAIL AND HARDWARE DETAILS 506

UNLESS_OTHERWISE NOTED, ALL DIMENSIONS
501.27 ONTHIS SHEET ARE IN'MILLIMETERS | VIRGINIA DEPARTMENT OF TRANSPORTATION




REVISED ON 7/98

REVISED ON 2/01

| 4 Spaces at 0.476 m

« TravelLane (run-on)

4 Spaces at 0.9525 m

GR-FOA-4

YSee note 6 r’C |—>D |—>A | | | | r—BI | l
(@ J — J + +
}ﬂf_’ — I . ;.EEMB.. ] 1 il ‘
LeC L-B

PLAN

le— Two sections of W-beam

3050

330

145

P

2

LD LeA
one set inside the other

=]

P 7 ]

<= Trovellaone (run-on)

Fixed object attochment —e—a—1s—s=—Standard MB-3, 3A
Standard GR-FOA-4

Steel spacer tube 150 1.D. x 230 mm long schedule 40
galvanized pipe - to be compressed at its lower end
to make outside of W-beam align with borrier curb.
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Concrete mediaon borrier St'd. MB-7A /-!Z—o I/ q |°,\°l|_1 = |f|—3 /IH—4 |°{—5 5 i la Lo
— S I N XN R U G U U N — U
Three M16 expansion onchor e |— Hole in rubrail to be vertically
bolts 150 mm long 1220 \—M10 x 75 mm lag bolt ﬂogggetfdtotofitalilr?;deoV:;sot‘.)pmg
ELEVATION Notes:
NOt?: i 1. Allguaordroil posts are to be steel.
Rubrail must be twisted 35° between
Sections C-C and D-D. Shop fabrication 2. All quardrail components are to be in accordonce
) may be required. Right and left hand with VDOT Rood ond Bridge Standards.
Two sections of W-Beam twists willbe required.
one set inside the other 3. Posts 1,2,3,4 and 5 require an additional hole
Standard to attoch lower blocks and/or rubrail. Rubrail
- MB-7A is not bolted to posts 2 and 4.
> o 4. Bottom wood blocks located on posts 1 through
o o I 4 are to be drilled and secured with M16
S carriage bolts (length as required).
3 3 | | 5. W-beam is not bolted to posts 2,4,5 and 7. These
® Posts 1,3 & 5 ® | | SECTION C-C SECTION D-D blocks are to be bolted directly to posts.
|—Posts 2 & 4
| | | | (W-Beam omitted) 6. Appropriate length M22 ASTM A325M hex bolts
i ore to be used with holes drilled through
m}? &Covv;gnsa'?eer Ball the concrete medion barrier, attaching the W-beam
| |_| See note 4 I_I terminal connectors on each side.
SECTION A-A SECTION B-B Rubrail
It . U Item . e
(Onme rail omitted) (One rail omitted) Wood Blocks em Materiol / Specifications / Notes Materiol / Specifications / Notes
175 x 100 @ M16 washer @ Bent plate rubrail (See sheet 2 of 2)
Post [ Thickness
TYPE | Two run-on sections (with two rubrails os shown) o s (2) | Stondord W150x13.5 Steel C150x12 rubrail (See sheet 2 of 2)
TYPE Il One run-on section (with one rubrail retained) g3 @ St'd. W-Beam terminal connector (Mod.) @ M16x40 hex bolt nut and washer
One run-off section (with one rubrailremoved) @ Standard W-Beom rail Rectangular plate washer
R ; ; i 3 51 (See Standard GR-HDW)
TYPE Il Two run-off sections (with both rubrails removed) @ M16x50 guardrailbolt & recessed nut -
25 @ Wood blockout for rubrail
@ Standard W-Beom backup plate (See sheet 2 of 2)
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139 | B2

14

52|

ITEM (D) DETAIL

3000 |
—Post bolt slots
. 20 x 65 mm (Typ)
Splice bolt slots 0l 290 x 3.43 mm thick x 300! _\
0 x 25 mm (Typ) ~ /_ 25_\_| — 75
s T
° / UI 8 ‘EQ rad. typ.
952.5 952.5 952.5
ITEM () DETAIL

380 380 Notes: 5

_L I 20 "‘I Can be field cut and bent using heat. N ~
= =N If shop cut and bent, right hand or left hand /

s 5

T ‘

must be specified, depending on which side
of the roadway the transition is used. ‘/ ]
. \ \ ;
Neutral axis — J—

Typ. 2 PI ~ —
yp- 2 Ploces N Trim flanges, bend A i
—_— — "\ web as shown ond ~_|L -~
{ weld (see note 1)
183 577 | ] 3
75, 108 | 108 | 101 102 ,50 Y 7
| | | N ,
[@=) (@) | S -
) ° 3 125
x? | ¢\ A N A 3 5 < Typ- 2 ploces.
b
D \ D i 8 Drill thru 20 mm diameter Drill thru 13 mm diameter
v hole (Typ. 6 places)
‘ ! ] < / I()150)(12 \
TT1°d 1 o,
] ° | 75 ° | 25
24 mm diameter holes 150 [ 990
24 x 75 mm slots L-20 x 65 mm post bolt A i-_-‘:l:ﬁ 1600 i I—_
slot (optional) |
W BEAM TERMINAL CONNECTOR (MQOD.)

ITEM (8 DETAIL
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BLOCKED-OUT W-BEAM MEDIAN BARRIER-FIXED OBJECT ATTACHMENT | Refrence:

RUBRAIL AND HARDWARE DETAILS
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REVISED ON 7/02

REVISED ON 3/03

15.24 m GR-INS
L-1.43 m Variable 16.3 m L-11.43 m
Parabolic Curve Parabolic Curve E—=
*
Median DIMENSIONS
Width
o < 13:1 Flare Rate kEdge of € < A 8 c D £
£ W Beom End W-1.22 m ° w povement | oy € 3| [ 9 m [2.20]5.55]3.40[4.05[3.45
o section (Rounded) _]7; - T r SINE =
T Q\,\ W @CL —— =9 s| [12 m |3.70|7.05(4.90|5.55[4.95
G- '} -4 =
& = [ONN®) T <]
! \ N o 2| [Bm [s70]005]7.00]8.55]7.95
€ I I I \
@] o St'd. GR-7 . W=122 m W Beam End . ~ €
o 13:1 Flore Rote o < section (Rounded) St'd. GR-7 o
a Ed f t
= g9¢ of povemen \\ *The dimensions as shown here
R for a 0.9 m diometer pier.
L-143 m 6.3 m | Variable L1143 m gre ror o -3 :
- These dimensions will vary as
Parabolic Curve ' I:> Parabolic Curve E —-s— roadside obstruction dimensions
differ.
15.24 m
0.9 m Dio. Pier (Roadside obstruction) Sh¢ See Toble 111 , page 501.23 of

the Road ond Bridge Stondords

O]

f finition of "X" and "Y".
OFFSETS (Y) FOR INTRODUCED or definition o on
GUARDRAIL TRANSITIONS Jo¢
Length Y (m)
L (m) X m) w12 m
X, 1905 | 0.04
X, 3.810| 0.13
1.43 X3 5.715| 0.30
X4 7.620 0.53
Xs 9.525| 0.83
Xe 11.430[ 1.20
Medion Width
Shoulder Slope Per Plans
@®Face of guardrail is to be 1.83 m from face of object.
SECTION E-E For medion widths less than 8.2 m see Sheet 501.16.
The quordrail design and placement shown above may also
Shoulder Ditch Shoulder be used for shielding on overhead sign support, fixed objects

Paved

DETAIL OF GUARDRAIL AT BRIDGE PIERS USING STANDARD GR-2

DDE\L;/‘/E[:}D

TYPICAL SECTION

or other types of Roadside obstructions.
Paoved

Sheet 10of 8

SPECIFICATION
REFERENCE
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W BEAM GUARDRAIL

INSTALLATION CRITERIA

VIRGINIA DEPARTMENT OF TRANSPORTATION |

UNLESS_OTHERWISE NOTED, ALL DIMENSIONS

ON THIS SHEET ARE IN'MILLIMETERS 501.30




REVISED ON 8/97

REVISED ON 3/03

GR-INS |

®60.96 m
Standard GR-7
49.53 m L-n.43 m Terminal
Parabolic Curve
T T T T T T T T T L T T T T T T T T T T T T T ] B B
I §
N
Fixed Object -
Attachment <:| Edge of pavement
53.34 m
26.67 m L=11.43 m
Paraobolic Curve
}< <} o €
T T T T I I —T1— (&) ol
762m | L-762m _¥° £
! ) | Standord GR-7 ;;3
&Porobohc Curve Standard GR-2 Terminal T ¢ -
‘ | Med. %
o
i >
I I I I I w ©
'<( <' w W-See Chart Below
Variable | L-7.6 m | L-11.43 m

T T
&Porobolic Curve

Parabolic Curve

Edge of pavement

ON THIS SHEET ARE IN MILLIMETERS

Fixed Object |:>
Attachment
J *
@ If o cut section is closer than 61m, a
reduced length and St'd. GR-6 terminal
are to be used. A minimum length of
guardrail of 15.24 m (plus terminal) is required.
* See Table 1II1, page 501.23 of the Rood
As needed ond Bridge Stondards for definition of
(No Guardrail is required on runoff X" and "Y',
unless needed to shield o & Values less than 0.15 m between A&B, ARE
hazordous object.) ore not on parabolic curve.
% Right Bridge Offset Values are given in
DIMENSIONS geometric stondards for corresponding
MEDIAN | LEFT BRIDGE left Bridge Offset (A" Dimensions) shown.
wpTH |RaL oFFseT | B | C | D | E | F | G |H AN
(Meters) Am m [ m | (m) m) | (m) | (m) |(m) (m) | (m) (m)
AL TRANSITION!
9.00 5 168 | 2.15 | 335 165 [1.83 [2.44 [16.45 [10.21] 1.2 [6.00 3 OFFSETS (Y) FOR NTRODUCED GUARDRAL TRANSITIONS
12.00 5 1.83 [3.20 [ 4.88 [ 1.83 [3.05 |4.88 |15.4113.10] 1.2 | 7.60] | ENGTH Y _(mm)
12.00 2.4 2.56|3.50] 5.18 | 2.68 [3.29[5.18 [14.63 [11.88] .9 [10.60 L X W _(mm) W mmlW (mmIW mmIW (mm)IW (mm)W (mm)] W (mm)
12.00 3.6 3710396 5.18 | 3.77 [ 3.964.87 [14.78 [11.58| .9 [9.10 (Meters) 150 225 300 600 750 900 1050 1200
x']1.905[ 5 15 15 15 20 20 30 30
7.62 X 2| 3.810| 35 55 75 65 85 100 15 130
: X 3 5.715| 85 125 170 165 190 225 265 300
X 4]7.620[ 150 225 300 270 335 405 475 540
1.43 |X95[9.525 420 530 630 740 845
X 6 11.43 600 750 900 1050 1200
DETALL OF GUARDRAIL AT DUAL BRIDGES
Sheet 2 of 8
SPECIFICATION
W BEAM GUARDRAIL INSTALLATION CRITERIA REFERENCE
221
VIRGINIA DEPARTMENT OF TRANSPORTATION 505
501.31 UNLESS_OTHERWISE NOTED, ALL DIMENSIONS




REVISED ON 6/98

REVISED ON 2/01

Paved St'd. GR-2
Shoulder
1

|

GR-2 1.83 m minimum
GR-2A Less than 1.85 m to 0.92 m |

AB OR

Limits of payment for St'd. GR-2A

l * 4 St'd. GR-2A Post
Spoces before Fixed

Variable ©
Object

0.9525 m Typ. Spacing

7.62 m Min.
@ 1905 m

1
+  _F £+ + * £ + 1

-

S

\Roodside Obstruction )/

SECTION A-A

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

@ 1f 610 mm dimension cannot be obtoined 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

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

© Roodside Obstruction

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

| GR-8B Less than 2.15 m to 1.70 m ]
[ s St'd. MB-7C S
= o
Q =]
2 =
= @
0 el
. 2 o
:Nﬂm;lm Ok ©
@ Bl
A= (7]
g 3
®610 mm Abs. Min. L0 3 Pier Footing or ©™w—T| ¢

I Foundation |

/

SECTION B-B SECTION C-C

D —— One or more posts as
% T required to avoid object.

(
N
/
[ B
NI y
| — _l I<— Underground or
J\l /) low profile obstruction
Note:

If ground level or underground fixed

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

DETAIL OF SPECIAL DESIGN SITUATION

T

ooy

D —a
Cost of additional Pl

blockout brackets at I l Std. Guardrail
to be included in price

bid per linear meter

3 Blockout (Max.)

of guardrail.
Underground or low I:l
profile obstruction 5
=D
SECTION D-D

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

Sheet 3 of 8
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221 W BEAM GUARDRAIL INSTALLATION CRITERIA
505 VIRGINIA DEPARTMENT OF TRANSPORTATION |UNLESS OTHERWISE NOTED, ALL DIVENSIONS | 5013
ON_ THIS SHEET ARE IN' MILLIME TERS :




GR-INS

Guardrail installation criteria as shown
on these sheets is to opply to those
locations where guardrail has to be

transitioned from the normal locotion.

Length of transition (L) is to be in
accordance with Table Il or IV for
applicable values of W or os directed
by the Engineer.

Rail terminal sections in accordance
with St'd. GR-6, GR-7 or GR-8 are
to be installed at each terminus of
quardrail where specified on plans.

All lengths (L) are applied along face
of guardrail.

Offsets shown in tables are for 1.9 m
spacing. For 3.8 m spacing (GR-8) use
every second value for Y.

Installation methods shown on these sheets

4

Edge of Pavement — Direction of Troffic —== i

W-Total lateral transition of
quardrail 0, - 0,

0, -Offset from edge of pavement
to face of guardrail maximum.

0, -Offset from edge of pavement
to face of guardrail minimum.

X1....Xn =Cumulative distance in

increments of 1.9 m from first
guardrail post measured along
face of guardrail.

Y=Lateral offset from face of

guardrail of post nearest to
pavement edge to face of guard-
rail at each successive post.
L=Total length of transitional
portion of guardrail

501.33

s | w WX TO SOLVE FOR "Y",USE THE MAXIMUM "L"
are opplicable to Std plans GR-2, GR-2A ‘ W ALLOWED FOR THE APPROPRIATE "W".
TABLE 1l
OFFSETS (Y) FOR INTRODUCED GUARDRAIL TRANSITIONS

LENGTH X W (Meters)

L Meters 0.60 [ 0.90 [ 1.20] 1.50[ 1.80] 2.10] 2.40] 2.70] 3.00] 3.30] 3.60[ 3.90] 4.20[ 4.50] 4.80] 5.10] 5.40] 5.70[ 6.00
Meters Y (Meters)
11.430 [ X1 [1.905 [ 0.017] 0.014]0.008]0.006]0.005]0.004]0.004]0.005[0.005]0.006]0.006]0.007]0.007][0.008][0.008]0.009]0.009]0.010 [0.010
11.430 [ X 2 [3.810 [ 0.067] 0.056[0.033]0.023] 0.018] 0.015[ 0.017] 0.019] 0.021]0.023]0.025]0.027 [0.029[0.031]0.033|0.035/0.038]0.040[0.042
11.430 [ X3 | 5.715 | 0.150] 0.127[0.075[0.053[ 0.041[0.033]0.038|0.042[0.047[0.052[0.056[0.061 [0.0660.070]0.075[0.080[0.084[0.089][0.094
11.430 [ X 4 | 7.620 | 0.267] 0.225] 0.133[0.094[0.072[0.058/0.067/0.075[0.083[0.092[0.100 [0.108 [0.117 |0.125 [0.133 [0.142 [0.150 [0.158 [0.167
11.430 | X5 [9.525| 0.417] 0.352]|0.208] 0.146| 0.113] 0.091] 0.104| 0.117] 0.130/ 0.143]0.156 [0.169 [0.182 [0.195 [0.208]|0.221]0.234[0.247[0.260
11.430 [ x 6 [11.430 [ 0.600] 0.506[0.300[ 0.211] 0.162[ 0.131] 0.150] 0.169] 0.188]0.206[0.225[0.244]0.263]|0.281 [0.300[0.319 [0.338[0.356]0.375
15.240 [ X 7 [13.335 0.689]0.408/0.287] 0.221] 0.179]0.204] 0.230]0.255] 0.281|0.306[0.332[0.357(0.383[0.408]0.434/0.459|0.485[0.510
15.240 | X 8 [15.240 0.900]0.533]0.375[0.288[0.233[0.267| 0.300/0.333|0.367|0.400[0.433[0.467[0.5000.533|0.567]|0.600[0.633[0.667
22.860 [ X9 [17.145 0.675]0.475/0.365]0.295]0.338[ 0.380|0.422]| 0.464/0.506/0.548[0.591 [0.633[0.675|0.717 |0.7590.802|0.844
22.860 | X 10 [19.050 0.833[0.586[0.450[0.365] 0.417] 0.469] 0.521[0.573[0.625[0.677[0.729]0.781 [0.833]0.885[0.938[0.990[1.042
22.860 | X 11 [20.955 1.008]0.709[0.545[ 0.441]0.504| 0.567]0.630[0.693[0.756[0.819 [0.882]0.945 [1.008 [ 1.071 [1.134 [1.197 [1.260
22.860 | x 12 [22.860 1.200[0.844[0.648[0.525]0.600/ 0.675[0.750[0.825 [0.900[0.975[1.050 [1.125 [1.200 [1.275 [1.350 [1.425 [1.500
26.670 [ X 13 [24.765 0.990| 0.761] 0.616]0.704]0.792[0.880[0.968 [ 1.056 [1.144 |1.232]1.320 |1.408 [1.496 |1.584 [1.672 |1.760
26.670 | X 14 [26.670 1148/0.882| 0.715] 0.817] 0.919] 1.021]1.123 [1.225 [1.327 [1.429]1.531 |[1.633 [1.735 |1.838 [1.940 |2.042
30.480 [ X 15 [28.575 1.318] 1.013/0.820]|0.938| 1.055| 1.172{1.289(1.406 [1.523 | 1.641 |1.758 |1.875 [1.992 [2.109 [2.227(2.344
30.480 | X 16 [30.480 1.500] 1.152[0.933] 1.067] 1.200[ 1.333[1.467[1.600 [1.733[1.867 [2.000[2.133 [2.267(2.400[2.533]2.667
38.100 | X 17 |32.385 1.301] 1.054( 1.204| 1.355| 1.505| 1.656 | 1.806 [1.957 [ 2.107 [2.258|2.408| 2.559(2.709[2.860(3.010
38.100 | X 18 [34.290 1.458| 1.181] 1.350| 1.519] 1.688] 1.856[2.025|2.194 | 2.363[2.531]2.700[ 2.869(3.038[3.206|3.375
38.100 | X 19 | 36.195 1.625] 1.316] 1.504] 1.692] 1.880[2.068(2.256[2.444] 2.632[2.820|3.008] 3.196 [3.384[3.572[3.760
38.100 | X 20] 38.100 1.800| 1.458] 1.667] 1.875/2.083]2.292[2.500[2.708| 2.917 | 3.125 |3.333] 3.542|3.750/3.958 | 4.167
45.720 | x 2140.005 1.608] 1.838]2.067[2.297[2.527[2.756( 2.986| 3.216[3.445[ 3.675(3.905] 4.134|4.364/4.594
45.720 [ x 22] 41.910 1.765] 2.017[ 2.269] 2.521]2.773|3.025[3.277[3.529[ 3.781]4.033 4.285| 4.538] 4.790[5.042
45.720 [ x 23] 43.815 1.929[2.204 2.480[2.755] 3.031[ 3.306[3.582[3.857] 4.133] 4.408[ 4.684[ 4.959[5.235| 5.510
45.720 [ x 24[45.720 2.100[2.400[ 2.700] 3.000] 3.300] 3.600] 3.900[4.200[4.500[ 4.800] 5.100[5.400]5.700]6.000]  Sheet 4 of 8
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Guardrail installation criterio as shown
on these sheets is to opply to those
locations where guordrail hos to be

GR-INS

Offsets shown in tables are for 1.9 m
spacing. For 3.8 m spacing (GR-8) use
every second value for Y.

c € € € tronsitioned from the normal location.
€ € " o 0 . . . Installation methods shown on these sheets
) 9o 3 S =] 3 Length of transition (L) is to be in are applicable to St'd plans GR-2, GR-2A
S S o o = o accordance with Table Il or IV for and GR-8.
W\——H applicable values of W or as directed
S by the Engineer.
j— l —/'()-l >-3 >-3 EL dl Rail terminal sections in accordance
r N with St'd. GR-6, GR-7 or GR-8 are
Edge of Pavement to be installed at each terminus of
guardrail where specified on plans.
All lengths (L) are applied along face
of guardrail.
TABLE IV
OFFSETS (Y) FOR CONTINUOUS RUN-ON GUARDRAILS AND ALL RUN-OFF TRANSITIONS
W (Meters)
LENGTH 0.60 | 0.60 [ 0.90 | 0.90 1.20 [ 1.20 [ 1.50 1.50 | 1.80 1.80 | 2.10 | 2.10 2.40| 2.40 | 270 [ 2.70 | 3.00| 3.00 | 3.30 | 3.30 [ 3.60 | 3.60
L X RUN RUN RUN RUN RUN RUN RUN RUN RUN RUN RUN RUN RUN RUN RUN RUN RUN RUN RUN RUN RUN RUN
(Meters) | (Meters) | ON | OFF [ oNn [ off | oN [oFF | on [ oFF [ oNn [oFF | oN [ off | oN [ ofF [ on [ ofF | oN [ ofFF | oN [ ofFF | oN [ OFF
Y (Meters)
1.430 [ X1 1.905 | 0.012 | 0.012 | 0.006 | 0.006 | 0.000 [ 0.000 | 0.000 | 0.000 | 0.000| 0.003| 0.000 [ 0.003 [ 0.000 | 0.003 | 0.000 | 0.003| 0.000 | 0.003 | 0.000 [0.003 | 0.000 | 0.003
1.430 [X2 | 3.810 | 0.090 | 0.090 | 0.057 | 0.057| 0.009 | 0.009| 0.006 | 0.012| 0.003| 0.015]| 0.003 | 0.015| 0.003| 0.018|0.003 [ 0.021| 0.003 [ 0.024 [ 0.003 | 0.027 [ 0.003 | 0.027
1.430 [X3 | 5.715|0.300 | 0.300 | 0.189 | 0.189] 0.033| 0.033| 0.021]| 0.039| 0.015| 0.048| 0.009 | 0.054 | 0.009| 0.063 | 0.009 [ 0.072| 0.009 [ 0.078 | 0.012 [ 0.087 | 0.012 | 0.096
1.430 [X4 | 7.620 | 0.510 | 0.510 [ 0.450 | 0.450 | 0.075| 0.075] 0.048 | 0.093| 0.033| 0.114]| 0.024 | 0.132| 0.018| 0.150 | 0.021| 0.168| 0.024 | 0.189]|0.027 |0.207 | 0.027 | 0.225
1.430 [X5 | 9.525/0.588 | 0.588 | 0.711| 0.711| 0.147| 0.147] 0.093 | 0.183| 0.066| 0.219]| 0.0480.255| 0.036| 0.294 [ 0.042| 0.330| 0.045| 0.366 | 0.051/0.402 | 0.054 | 0.437
1.430 [ X6 | 11.430)|0.600 | 0.600 | 0.843| 0.843] 0.252| 0.252| 0.162| 0.315| 0.114| 0.381| 0.084 | 0.444 | 0.063| 0.507 | 0.072 | 0.570| 0.078 | 0.633 [ 0.087 | 0.696 | 0.096 | 0.759
15.240 | X7 [13.335 0.894 [ 0.894 [ 0.402| 0.402| 0.258 | 0.501| 0.180| 0.603| 0.132 | 0.702 | 0.099)| 0.804 | 0.114 | 0.903| 0.126 | 1.005| 0.138 | 1.104 | 0.150 | 1.206
15.240 | X8 [15.240 0.900 | 0.900 | 0.600| 0.600) 0.384 | 0.750 | 0.267| 0.900| 0.195| 1.050| 0.150| 1.200| 0.168 | 1.350| 0.189| 1.500| 0.207 | 1.650 | 0.225| 1.800
30.480 | X9 [17.145 0.798] 0.798| 0.546 | 0.999| 0.381] 1.197| 0.279| 1.398 | 0.213| 1.596 | 0.240| 1.797| 0.267 | 1.995]0.294 | 2.196 | 0.321] 2.394
30.480 | X10 | 19.050 0.948|0.948| 0.750 | 1.185] 0.522| 1.419|0.384 | 1.656 | 0.294 | 1.893[0.330| 2.130| 0.366 | 2.367 | 0.402 [2.604 [ 0.438 | 2.841
30.480 | X1 [20.955 1.053| 1.053[0.954 | 1.317| 0.693| 1.581| 0.510| 1.845| 0.390| 2.106|0.438 | 2.370| 0.486 | 2.634 | 0.537 | 2.898 | 0.585| 3.162
30.480 | X12 [22.860 1.125| 1.125| 1.116 | 1.407 | 0.900| 1.689| 0.660 | 1.968 [ 0.507 | 2.250 [ 0.570 | 2.532| 0.633 | 2.814 | 0.696 [ 3.093 [ 0.759 | 3.375
30.480 | X13 [24.765 1167 | 1.167| 1.242| 1.461| 1.107| 1.752|0.840| 2.046 | 0.645| 2.337|0.723 | 2.628| 0.804 | 2.922 [ 0.885 | 3.213 | 0.966 | 3.504
30.480 | X14 [26.670 1191 1.191] 1.338| 1.488| 1.278| 1.785| 1.050 | 2.085| 0.804 | 2.382 | 0.903 [ 2.679| 1.005| 2.976 [ 1.104 |3.273 | 1.206 | 3.573
30.480 | X15 [28.575 1.200 | 1.200| 1.407 | 1.500| 1.419[ 1.797[ 1.260 | 2.097 | 0.990[ 2.397 | 1.113| 2.697| 1.236| 2.997 | 1.359 | 3.297 | 1.482 3.597
30.480 | X16 [30.480 1.200 | 1.200| 1.452| 1.500| 1.533[ 1.800| 1.440| 2.100 | 1.200[ 2.400| 1.350 [ 2.700| 1.500 | 3.000 | 1.650 | 3.300 | 1.800 | 3.600
38.100 | X17 |32.385 1.479 1.620 1.590 1.410 1.587 1.764 1.941 2.118
38.100 | X18 |34.290 1.494 1.689 1.716 1.596 1.797 1.995 2.196 2.394
38.100 [ X19 | 36.195 1.500 1.734 1.821 1.755 1.977 2.196 2.415 2.634
38.100 | X20| 38.100 1.500 1.767 1.905 1.893 2.130 2.367 2.604 2.841
45.720 | X21 [40.005 1.785 1.968 2.010 2.262 2.514 2.763 3.015
45.720 | X22| 41.910 1.797 2.016 2.106 2.370 2.634 2.898 3.162
45.720 | X23[43.815 1.800 2.052 2.187 2.460 2.733 3.006 3.279
45.720 | X24 [45.720 1.800 2.076 2.250 2.532 2.814 3.093 3.375
53.340 | X25(47.625 2.091 2.301 2.586 2.874 3.162 3.450
53.340 | X26[49.530 2.097 2.337 2.628 2.922 3.213 3.504
53.340 | X27[51.435 2.100 2.364 2.658 2.955 3.249 3.546
53.340 | X28(53.340 2.100 2.382 2.679 2.976 3.273 3.573
60.960 | X29[55.245 2.391 2.691 2.991 3.288 3.588
60.960 | X30[57.150 2.397 2.697 2.997 3.297 3.597
60.960 | X 31 [59.055 2.400 2.700 3.000 3.300 3.600
60.960 | X32[60.960 2.400 2.700 3.000 3.300 3.600
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REVISED ON 7/98

REVISED ON 2/01

WEAK POST INSTALLATION

<—I<—4 spocas ——IG- 8 SPOCGS Q ’I (33 -2 W :3’3-

GR EA

S\d GR 8B

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

ADJACENT TO UNDIVIDED HIGHWAY

GR-8

e Nl annss

Radial Guardrail(6 m R Min.)

Anchor
Treatment

GR-8

with End Section

ADJACENT TO DIVIDED HIGHWAY
INSTALLATION AT ENTRANCE OR OTHER REQUIRED OPENING

m |<» [} -—I<— -—I—clab
8 spaces 4 spaces
2" 0950 m @9 'm

St'd. GR-88 GR-8A

STRONG POST INSTALLATION

GR-INS

B a——
—_—
or-2 A A \or-2
Radial Guardrail
(6 m R Min))

with End Section

ADJACENT TO UNDIVIDED HIGHWAY

_—

GR- 2)

W ((\ “Wor-2
with end section

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

ADJACENT TO DIVIDED HIGHWAY
(ST'D GR-2 ONLY)

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)
45 m 0.9,1.2,3.0 or 3.6 m 36 m
39 m 09 m 30 m
3.6 m (Med. 6 lone) 30 m 3.0 m
3.3 m 09 m 24 m
2.4 m (Med.) 09 m or12 m 1.5 m

NORMAL GUARDRAIL LOCATION-THROUGH TRAFFIC LANES

TABLE I

RIGHT OF TRAFFIC

Face of guardrail to
be aligned with
foce of curb

Travel
lane

Roodway Pave.

Strong Post
Guor drail 7

Strong Post

Lol 7 Face of guordrail to be

aligned with face of curb

Travel
lone

Roadway Pave.

Shoulder-Paved
or Unpaved

CURB & GUTTER SECTION

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

SHOULDER PAVED SHOULDER | EDGE OF PAVCMENT GUARDRAIL LOCATION-ON
WIDTH WIDTH TO FACE OF GUARDRALL 0 RECOVERABLE SLOPE
() (Pg) Q)
4.5 m 1.8,3.0 or 3.6 m 3.6 m _-| ’_‘
39 m 24 m 30 m
3.3 m 0,0.9,1.2 or 1.8 m 2.4 m .i—l
27 m 0,09 or 1.2 m 18 m S Shoulder Recoverable
21m 0 or. .09 m 1.2 m I I I Areo-6:1 Slope |
1.5 m 0 or .09 m 0.6 m
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GR-INS

Fixed Object St'd. GR-2 St'd. GR-8B St'd. GR-8A
2 R8 8 8 8 8 8 2 2 8

30.4 m

See St'd. GR-FOA-1or 2 5 Spaces @ 1.905 m (Weok Post) | (Weok Post)

8 Spaces @ 0.9525 m 4 Spaces @ 1.905 m

Weak Post @ 3.81m

St'd. GR-8

\— 685 mm Height \— 765 mm Height

(Typical)
TRANSITION FROM WEAK POST GUARDRAIL TO
FIXED OBJECT
7.62 m
St'd. GR-8 @ 3.81m Spacing St'd. GR-2 @ 1.905 m Spacing .9525 m0.9525
‘ ‘ /Fixed Object
) : I I I I , (
. [
) 760 mm eisht <:| TRAFFIC ’
TRANSITION FROM FIXED OBJECT TO RUN OFF
WEAK POST GUARDRAIL ——
15.24 m
St'd. GR-2 )
@ 1.905 m Spacing 8 Spaces @ 0.9525 m | 4 Spaces @ 1.905 m Weok Post @ 3.81m
St'd. GR-8A St'd. GR-8A St'd. GR-8
\I I T T T T T T T T T T T I
<:| TRAFFIC
TRANSITION FROM WEAK POST TO
STRONG POST GUARDRAIL
Sheet 7 of 8
R
W BEAM GUARDRAIL INSTALLATION CRITERIA
221
o135 | UNLESS OTHERWISE NOTED, ALL DIMENSIONS| VIRGINIA DEPARTMENT OF TRANSPORTATION 505
i ON THIS SHEET ARE IN MILLIMETERS




REVISED ON 7/98

REVISED ON 2/01
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St'd. GR-8 @

T

St'd. GR-2 .
3.81m Spacing @ 1.905 m Spacing

GR-8A, 4
Post) @ 3.81 m“? spocing @ 1.905 m
Spacing
N
s

T I 3

GR-8 (Weak

s
P2

L L L L L [

‘ TRAFFIC

TRANSITION FROM STRONG POST
WEAK POST GUARDRAIL

[ ] [ ]
‘ TRAFFIC

TRANSITION FROM GR-7 TERMINAL TO WEAK POST GUARDRAIL

TO

4 Spaces @ 1.905 m 8 Spaces @ 1.905 m
g%%kmposs;a%ing (Weak Post) | (Weak Post) | 5 Spaces @ 1.905 m
STdGRE St'd. GR-8A Std. GR-88

St'd. GR-2 Strong Post)

685 mm Height_/

760 m Height J
(Typical)

TRAFFIC

»

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

See Detail A
Fixed Object Attachment

ﬁozprete | | 5 Spaces @ 1.905 m | 8 Spoces @ 0.9525 m | 4 Spoces @ 1.905 m |
Bj,,'i‘;"r\ Std. GR-FOA-4 | St'd. MB-3 ( | St'd. MB-58 St'd. MB-5A St'd. MB-5
=— 3§ ¥ ¥ ¥ ¥ % E E T T\ ¥ ¥

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

765 mm Height
Typical

TRANSITION FROM WEAK POST MEDIAN BARRIER TO
CONCRETE MEDIAN BARRIER

| ® 3.81m

@ Cost of transition to be included in

DETAL A gricg bid for St'd. MB-5B Median
e Sheet 8 of 8
e
po W BEAM GUARDRAIL AND MEDIAN BARRIER INSTALLATION CRITERIA
505 VIRGINIA DEPARTMENT OF TRANSPORTATION

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

| 501.37




	GR-HDW
	Sheet 2
	Sheet 3

	GR-2, GR-2A
	Sheet 2

	GR-3
	Sheet 2

	GR-6
	GR-7
	Sheet 2
	Sheet 3

	Gr-8, 8A, 8B, 8C,8C
	Sheet 2
	Sheet 3

	GR-SP 
	GR-9
	GR-10 (Type I and II)
	BN-1
	BGR-01
	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

