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NEUTRAL AXIS

10°

SECTION THRU RAIL ELEMENT AND

 W BEAM 

BACK - UP PLATE

DETAIL OF SPLICE JOINT
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DETAIL OF STANDARD WASHER
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�" THICKNESS
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"

1�"

�" R

�-11 NC-2

�-11 NC-2

�" x 1�"
55°

SLOTTED HOLE

OF TRAFFIC

LAP IN DIRECTION 

�" x 1" ELLIPTICAL, SLOTTED HOLE

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

IF INTERCHANGEABLE WITH THE STANDARDS FOR GUARDRAIL (GR)

ARTBA TECHNICAL BULLETIN NUMBER 268B MAY BE SUBSTITUTED

THE GUARDRAIL AND MEDIAN BARRIER COMPONENTS DEPICTED IN

 

SPECIFICATIONS.

ALL HARDWARE IS TO BE GALVANIZED IN ACCORDANCE WITH THE

 

NOTES:

L= 1�" FOR SPLICE BOLT-FULL LENGTH THREADS

L= 18" FOR WOOD AND CONCRETE POST BOLT-2�" MIN. THREADS

L= 26" FOR MB WOOD OR CONCRETE POST-2" MIN. THREADS

�" R

NUT-8 PER JOINT

"SPLICE BOLT" WITH 

1 �"

� "

BOTH SIDES

RECESS ONE OR 

1" DIA.. x �" DEEP, 

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

GR-HDW

STANDARD GUARDRAIL HARDWARE

 
505
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ROAD AND BRIDGE STANDARDS
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501.01
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L= 2" FOR SPLICE BOLT-FULL LENGTH THREADS ON NESTED W BEAMS.

01/14

POST BOLT, AND NUT 

L= 10" FOR STEEL POST BOLT-1�" MIN. THREADS

(GUARDRAIL BOLT)

DETAIL OF BUTTON HEAD BOLT AND RECESS NUT
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3’-1�"

(3’-1�" POST SPACING)

6’-3" 6’-3"

(6’-3" POST SPACING)

3’-1�" 3’-1�" 3’-1�"

MAX DYNAMIC DEFLECTION = 2’MAX DYNAMIC DEFLECTION = 3’

(STRONG POST SYSTEM)

GR-2AGR-2

*

*

STANDARD BLOCKED-OUT W-BEAM GUARDRAIL
REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET  1  OF 2
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REVISION DATE

GR-2, 2A
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*

27�" MIN - 28�" MAX RAIL HEIGHT

USING NESTED RAIL

OPTIONAL GR-2A METHOD

RAIL ON BACK OF POST 

USING ADDITIONAL 

OPTIONAL GR-2A METHOD

08/14

FOR GR-2A THE POST SPACING WILL BE 6’-3".

WHEN NESTED RAIL OR ADDITIONAL RAIL IS PLACED ON BACK OF POST

PRIOR TO INSTALLATION.

STANDARD GR-2A SHALL BE APPROVED BY THE ENGINEER  

OF AN ADDITIONAL RAIL ON THE BACK OF THE POST FOR

THE OPTIONAL GR-2A METHODS OF NESTING THE RAIL OR USE 

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

VEHICULAR TRAVEL FOR THE FINISHED ROADWAY.

ALL W-BEAM RAILS SHALL BE LAPPED IN THE DIRECTION OF 

STANDARD GR-INS.

HEIGHT OF 27�" MIN - 28�" MAX AS MEASURED PER 

ALL GR-2 AND GR-2A RAIL SHALL BE MAINTAINED AT A 

SECTION 505 OF THE SPECIFICATIONS.

SET AND ALIGNED WITHOUT ALTERATION OR FORCE, AS PER 

FROM VERTICAL.  W-BEAM, BLOCKOUTS, AND POSTS SHALL BE 

NOT BE SET WITH A VARIATION OF MORE THAN �" PER FOOT

ALL GUARDRAIL POSTS SHALL BE SET PLUMB.  POST SHALL 

BETWEEN 5 FEET AND 150 FEET.

RAIL ELEMENTS ARE FURNISHED SHOP CURVED FOR RADII 

ASSOCIATED HARDWARE SEE SHEET NOS. 501.01 AND 501.02.

FOR DETAILS OF RAIL ELEMENT, RAIL SPLICE JOINT, AND 

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

AS DIRECTED BY THE ENGINEER.

ONLY AND CAN BE ADJUSTED DURING CONSTRUCTION IF AND 

GUARDRAIL LOCATIONS SHOWN ON PLANS ARE APPROXIMATE 

NOTES:  

* *

*

FLARE RATES

DESIGN

SPEED SHY LINE

INSIDE

SHY LINE

BEYOND

MPH
SHY

LINE
RATE

FLARE FLARE

RATE

50

40

30

30:1

26:1

21:1

13:1  7:1

8:1

11:1

14:1

15:1

8’

5’

LS

70

60

SUGGESTED MAXIMUM FLARE RATE 

FOR SEMI-RIGID BARRIER SYSTEMS.

9’

6.5’

4’

16:1



STEEL POST
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�" HOLE

MATERIAL

RECYCLED

BLOCK OR

TREATED PINE

6"x6"x1’-2" 

 1�"

LESS THAN 1’-0"

STEEPER THAN 4:1

NOTES:

 

ALL BOLTS, NUTS, WASHERS, AND OTHER 

STEEL ITEMS ARE TO BE GALVANIZED.

 

ALTERNATE TYPE POSTS AND BLOCKOUT MAY

BE INTERCHANGED ON ANY ONE PROJECT WITH 

THE RESTRICTION THAT THE SAME TYPE OF 

POST AND BLOCKOUT MUST BE USED IN ANY 

SINGLE RUN OF GUARDRAIL.

 

FOR DETAILS OF GUARDRAIL ELEMENT SPLICE 

JOINT,  HARDWARE, ETC. SEE SHEET NOS. 
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STANDARD BLOCKED-OUT W-BEAM GUARDRAIL  
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PLANS. 
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STANDARD GR-10 TYPE III OR WHERE
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GUARDRAIL INSTALLATION

 

DETAIL A

CONTAINING STEEL BLOCKOUTS.

FOR USE WHEN REPAIRING DAMAGED GUARDRAIL

REPAIR ONLY

BLOCKOUT FOR MAINTENANCE
1�

"

�" HOLE

�" HOLE
�" HOLE

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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A

ELEVATION

PLAN

NOTES:

SECTION B-B

SECTION A-A

SECTION C-C

A B

B C

C D

D

E

E

C

C

TERMINAL TREATMENT FOR W-BEAM GUARDRAIL

25’-0"

12’-6"
6’-3"

POST SPACING

PAY LIMITS ST’D. GR-6

1.

2.

3.

4.

5.

6.

7.

SEE SHEET 501.10.

FOR SECTIONS D-D & E-E, AND END ANCHORAGE DETAILS

#

#

#

8.

9.

THE LAST 3 TERMINAL POSTS MUST BE W6 X 8.5 STEEL.

THE POST MAY BE W6 X 8.5 STEEL OR 6 X 8 WOOD EXCEPT 

ALL POST SPACING 6’-3" C-C UNLESS OTHERWISE NOTED.

THE 18" DISTANCE FROM THE GROUND.

RAIL IS REQ’D., TAPER BOTH W-BEAM RAILS TO MAINTAIN

W-BEAM RAIL AND GROUND LINE IS 18".  WHEN DOUBLE

MAXIMUM DISTANCE BETWEEN BOTTOM OF THE LOWER

BEGINNING OF THE LOWER RAIL THROUGH POST  3.

LOWER W-BEAM RAILS ARE REQUIRED.  FROM THE 

A 8’-0" LONG POST MUST BE USED WHEN UPPER AND 

EDGE OF GRADED SHOULDER

EDGE OF TRAVEL LANE EDGE OF TRAVEL LANE

1

1

DETAIL A SHEET 501.10

SEE END ANCHORAGE

1
1

SLOPES

DITCH

TOE OF 

8
’-

0
"

8
’-

0
"

6
’-

0
"

EDGE OF GRADED SHOULDER

EDGE OF TRAVEL LANE EDGE OF TRAVEL LANE

1
1

6X8 WOOD POST

W6X8.5 STEEL OR

(9) (8) (7) (6) (5) (4) (3)

(2) (1)

SHEET 501.10

DETAIL B OR C 

ANCHORAGE

SEE END 

SLOPE

DITCH 

TOE OF 

ATTACH WITH �" BOLT 

RAIL BEHIND POST AND

BEND LOWER W-BEAM 

EDGE OF SHOULDER

SEE NOTE 2

BLOCKOUT

6X8X14" LG.

STANDARD

SHOULDER

POST W/�" BOLT

W-BEAM RAIL TO 

ATTACH LOWER

W/�" BOLT

BACK OF POST  

W-BEAM RAIL TO 

ATTACH LOWER

2’-0" MAX.

18" MAX. 

MAX.

2’-0"

SHOULDER

OR CUT/FILL BREAK

75’-0" MINIMUM TO THE HAZARD 

M
A

X
.

8
’-

0
"

PROFILE GRADE - SEE NOTES 1, 2 & 4

W-BEAM RAIL HEIGHT CONSTANT RELATIVE TO ROADWAY

UNDIVIDED HIGHWAYS.

OF TRAFFIC) AND AT THE RUN-ON AND RUN-OFF ENDS ON 

THE RUN-ON END OF DIVIDED HIGHWAYS (LEFT AND RIGHT 

STANDARD GR-6 TERMINAL TREATMENT MAY BE USED AT 

VIRGINIA DEPARTMENT OF TRANSPORTATION

GR-6

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.09

SHEET  1 OF 2

505

221

BE ANCHORED PER SOLID ROCK CUT INSTALLATION (DETAIL F).

IF THE BACKSLOPE IS ROCK AND 1:1 OR STEEPER, THE W-BEAM MAY

POST  1 (8’-0" OFFSET).

BOTH W-BEAM RAILS TO BE 1’-0" BELOW FINISHED GRADE AT 

DITCH LINE). THE DOUBLE RAIL WILL EXTEND TO POST  3.

18" (UP TO THE POINT WHERE THE RAIL CROSSES THE 

THE GROUND AND BOTTOM OF THE TOP RAIL EXCEEDS

A SECOND RAIL IS REQ’D. WHERE THE DISTANCE BETWEEN

2
7
�

"
 

M
IN
.

2
8
�

"
 

M
A

X
.

RAIL IS REQUIRED MULTIPLY LENGTH BY 2.

PAY LIMITS STD GR-2.  WHERE DOUBLE 

3’-0" MAX 5’-0" MAX

SLOPE

TOE OF DITCH 

TRAFFIC

RUN-ON AND RUN-OFF

OF ADJACENT TRAFFIC FOR 

RAIL LAPS IN DIRECTION 

TRAFFIC.

INSTALLED WITH RAILS LAPPED IN THE DIRECTION OF ADJACENT 

ALL TERMINAL RUN-ON OR RUN-OFF INSTALLATIONS SHALL BE 

7/12

FLATTER

6 OR
FLATTER

4 OR

SEE NOTES 3 & 4

RAILS

3" BETWEEN 

BELOW FINISHED GRADE

#1 POST 1’-0" MIN.

FOR GR-6 INSTALL.

ROADWAY SURFACE

MIN. RELATIVE TO 

BACKSLOPE HGT 4’-0" 

S
T

E
E

P
E

R

2
:1
 
O

R

NEVER EXCEED 45�"

BOTTOM OF DITCH SHALL 

TOP OF GUARDRAIL TO 

DITCH, DISTANCE FROM

AS GUARDRAIL CROSSES 

T
H

A
N
 
4
:1

N
O
 

S
T

E
E

P
E

R

1
0
:1

D
E

S
IR

A
B

L
E
 

*

*

12.5 OR FLATTER TO DITCH LINE

12.5 OR FLATTER TO DITCH LINE

*GUARDRAIL FLARE RATE

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.



3"

SECTION D-D

DETAIL E

�"

�
"

2"

2"

3
"

2
"

1
4
"

14"

SECTION E-E

DETAIL D

DETAIL A
END ANCHORAGE

SEE NOTE 1
�

SEE NOTE 1

�

SEE NOTE 1

1"

DETAIL B
END ANCHORAGE (POST)

7
�

"

DETAIL

ASSEMBLY

SEE ANCHOR

CONNECTOR

W-BEAM TERMINAL

DETAIL C
END ANCHORAGE (CONCRETE)

8
’-

0
"

8
’-

0
"

2�"

2�" 2�"

2�"

4
"

5
"

1�"

1
�

"

�" THICK STEEL PLATE

STEEL POST

W6 X 8.5 X 8’-0" LG.

7�"

7�"

3’-0"

4
"

4"

2
’-

0
"

2
’-

0
"

8
"

8
"

4
"

30" X 18"

HOOPS

3-  3 BAR 

NOTE:

1.

DETAIL F

SOLID ROCK CUT INSTALLATION

WASHER

ROCK

SOLID

TERMINAL CONNECTOR

GUARDRAIL W BEAM
ROCK CUT

2.

PLACE OF STEEL POST AT 8’-0" OFFSET.

CONCRETE END ANCHORAGE MAY BE USED IN 

DRILL �" HOLES IN PLATE OR IN POST FLANGES.

NUTS. IF PLATE IS WELDED TO POST DO NOT 

4 - �" X 1�"  LG. HEX HEAD BOLTS W/ HEX 

TO POST.  IF PLATE IS BOLTED TO POST USE 

�" STEEL PLATE MAY BE WELDED OR BOLTED

SLOT

4-1 X 1�" 

#

SEE NOTE 1

IN POST FLANGE.  

DRILL �"  HOLES
SEE NOTE 1

IN POST FLANGE.  

DRILL �" HOLES

SEE NOTE 1.

IS BOLTED TO POST.  

DRILL ONLY IF PLATE

4-�" DIA. HOLES.  

(4 REQ’D.)

BOLTS

�" ANCHOR 

#

18" LONG.

3-  3 BARS

ROCK FORMATIONS).

FOR SHALE OR OTHER SOFT 

FOR HARD ROCK OR 5’ LENGTH

EPOXY ADHESIVE (18" LENGTH

EITHER MECHANICAL OR SET IN

�" THREADED ANCHOR BOLTS

SEE DETAIL D

�" PLATE

SEE DETAIL D

�" PLATE

#

2�
"

2�
"

PAVED DITCH DETAIL

TERMINAL TREATMENT FOR W-BEAM GUARDRAIL

30" X 18"

3-  3 BAR HOOPS

LG. STEEL POST

W6 X 8.5 X 6’-0" 

1" 0 HOLE

GUARDRAIL HARDWARE

DETAILED ON STANDARD 

WASHERS TO BE AS 

LONG BLOCKOUT

STANDARD 6 X 8 X 14" 

NUT

SQ. WASH. &

HEX BOLT,

�" X 2" LG.

PLATE WITH

ATTACHED TO

W-BEAM AND

DRILLED THRU

1" DIA HOLES

SQUARE WASHER

�" THICK 

GR-6

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION 505

221

ROAD AND BRIDGE STANDARDS

SHEET  2 OF 2

501.10

REVISION DATE

WASH. & NUT

HEX BOLT,  SQ.

W/�" X 2" LG.

ATTACH TO PLATE

POST FLANGE.

W-BEAM AND

DRILLED THRU

1" DIA HOLE

AND NUT

SQ. WASHER. 

HEX BOLT,

�" X 2" LG.

PLATE WITH

ATTACHED TO

W-BEAM AND

DRILLED THRU

1" DIA HOLES

WASH. & NUT

HEX BOLT,  SQ.

W/�" X 2" LG.

ATTACH TO PLATE

POST FLANGE.

W-BEAM AND

DRILLED THRU

1" DIA HOLE

7/12

STEEL POST

W6 X 8.5 

DETAIL A

SEE 

HEX BOLT

POST WITH �" 

W-BEAM TO 

ATTACH LOWER

WOOD POST

OR 6 X 8 

STEEL POST

W6 X 8.5 

PAVED DITCH

AT THE SAME THICKNESS AS THE 

IS TO BE FILLED WITH MORTAR GROUT

POST. AFTER POST INSTALLATION HOLE

DITCH FOR PLACEMENT OF GUARDRAIL

PROVIDED THROUGH THE PAVED

RECTANGULAR HOLE IS TO BE

1

ON SHEET NO. 501.02

CONNECTOR AS DETAILED 

SEE W BEAM TERMINAL 

*

*

2

BACKSLOPE

STEEPER

2:1 OR

1

2

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.



TRAFFIC

2.

1.

MANUFACTURED BY TRINITY INDUSTRIES, THE FLEAT 350 MANUFACTURED

 

3.

SEE NOTE 2

TERMINAL END

GUARDRAIL

STANDARD

NOTES:

BY ROAD SYSTEMS, INC.,  OR OTHER VDOT APPROVED EQUAL MEETING NCHRP

89 7 6 5 4 3 2 1

A

4
’-

0
"
 

GUARDRAIL TERMINAL, STD. GR-7 IS TO BE SRT 350 (SIMILAR TO AS SHOWN)

350 TESTING CRITERIA.

B.

SEE INDIVIDUAL MANUFACTURER’S PLANS FOR THIS INFORMATION.

AND OTHER INFORMATION NOT SHOWN WILL VARY FOR EACH MANUFACTURER.  

THIS DRAWING IS REPRESENTATIONAL ONLY.  DETAILS, DIMENSIONS, QUANTITIES, 

PAY LIMITS GR-7 TERMINAL

A

INSTALLATION INSTRUCTIONS AND THE FOLLOWING VDOT REQUIREMENTS:

ALL TERMINALS SHALL BE INSTALLED ACCORDING TO THE MANUFACTURER’S

GR-7 TERMINAL, CONSIDER ALTERNATIVE TERMINAL OPTIONS.

IF YOU CANNOT GET THE NECESSARY CLEAR RUNOUT AREA FOR THE 

ALL STANDARD GR-7 TERMINALS SHALL BE INSTALLED WITH A 4 FT. OFFSET.A.

C.

6’-3"
 (TYP.)

6’-3
" (T

YP.)

LENGTH OF NEED (TYP.)

37’-6" (TYP.)

BREAKAWAY CABLE TERMINAL

VIRGINIA DEPARTMENT OF TRANSPORTATION

GR-7

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.11

SHEET  1  OF 3

505

221 (4’ FLARE)

4.

B

B

07/12

HEIGHT MEASURED AT TOP OF W-BEAM IS 27�" MIN. - 28�" MAX.

INSTALL AS SHOWN BELOW REGARDLESS OF ADJACENT TRAFFIC DIRECTION.

DO NOT CHANGE THE LAPPING OF TERMINAL FOR ANY INSTALLATIONS.

TO CURRENT MUTCD APPLICATION FOR TYPE 3 OBJECT MARKERS (OM-3).

HEAD WITH THE DIRECTION OF THE BLACK DIAGONAL STRIPES CONFORMING

STRIPES SHOULD BE APPLIED TO THE FULL AREA INSIDE THE IMPACT

HEADS, AMBER (YELLOW) REFLECTIVE SHEETING WITH BLACK DIAGONAL

W-BEAM END SECTIONS.  FOR TERMINALS EMPLOYING IMPACT (EXTRUDER)

SPECIFICATIONS, SHOULD BE APPLIED IN TERMINALS EMPLOYING 

YELLOW 8" X 36" REFLECTIVE SHEETING, IN ACCORDANCE WITH VDOT

D.

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE
SPECIFICATION

505
221

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.13

SHEET  3 OF 3

15:1 TAPER

1
0
:1
 
S

L
O

P
E

(
S

E
E
 

N
O

T
E
 
1
)

5’-0"

1.

2.

3.

4
’-

0
"

15:1 TAPER

M
IN
.

5
’-

0
"

4.

A

A

B

B

SECTION B-B

SECTION A-A

NOTES:

REQUIREMENTS FOR GR-7

GUARDRAIL TERMINAL INSTALLATION SITE PREPARATION

HINGE POINT

10:1 (SEE NOTE1)

SEE NOTE 2

4:1 OR FLATTER

SEE NOTE 3

2’-0" MIN.

HINGE POINT

6:1 MAX.

10:1 DES.

SEE NOTE 2

FLATTER

3:1 OR 

SEE NOTE 2

SLOPE HINGE POINT

TRANSITION TO EXISTING SLOPE AT HINGE

EXISTING SLOPE

GRADE TO MATCH

SLOPE HINGE POINT

GR-7 TERMINAL

GR-7

PREPARATION REQUIREMENTS TAKE PRECEDENCE OVER THIS STANDARD.
FOR PROPRIETARY GUARDRAIL TERMINALS THE MANUFACTURER’S SITE
 
GRADING MUST EXTEND A MINIMUM OF 5’-0" BEHIND THE END POST. 
FOR NEW CONSTRUCTION, RECONSTRUCTION, AND 3R WORK THE 10:1 SLOPE 
 
UPSTREAM UN-SHIELDED ROADSIDE AREAS.
NOT ATTAINABLE THIS AREA SHOULD AT LEAST BE SIMILAR IN CHARACTER TO THE 
ABLE (3:1 OR FLATTER) AND FREE FROM FIXED OBJECTS.  IF A CLEAR RUN OUT IS 
THE AREA IMMEDIATELY BEHIND AND BEYOND THE TERMINAL SHOULD BE TRAVERS-
 
SHOWN, IS REQUIRED.
PAVEMENT, THE MIN. OFFSET FROM BEHIND THE POST TO THE HINGE POINT,  AS 
FLAT OR IS A POSITIVE SLOPE DUE TO THE SUPERELEVATION OF THE ROADWAY 
ADJACENT TO FOR ITS FULL LENGTH, MUST BE 10:1.  IF THE EXISTING GRADE IS 
THE CROSS SLOPE OF THE GRADE APPROACHING THE GUARDRAIL TERMINAL, AND 

4:1 SLOPE DESIRABLE - 3:1 SLOPE MAXIMUM TO TOE OF SLOPE

PROPOSED SLOPE

TRANSITION TO

GUARDRAIL

STANDARD

01/14

SITE PREPARATION REQUIREMENTS FOR GR-7

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

GR-9

ROAD AND BRIDGE STANDARDS

SHEET 1  OF 2

501.16

REVISION DATE
505

TRAFFIC

50’

TOP VIEW

ELEVATION

NOTES:

W-BEAM GUARDRAIL

PAY LIMITS GR-9 TERMINAL

GR-9 TERMINAL

(1) (2) (3) (4) (5) (6) (7) (8) (9)

W-BEAM GUARDRAIL

1.

2.

3.

4.

TRANSITION FROM GR-9 TERMINAL TO WEAK POST (STANDARD GR-8) GUARDRAIL

GUARDRAIL EXTRUDER

GUARDRAIL EXTRUDER

ST’D. GR-2 STRONG POST

ST’D. GR-2, 8 SPACES @ 6’-3" (WEAK POST)

ST’D. GR-8 

NOTE 2

50:1 FLARE PER 

1 FT. OFFSET

LENGTH OF NEED (SEE NOTE 3)

MANUFACTURER’S PLANS FOR THIS INFORMATION.

INFORMATION NOT SHOWN WILL VARY FOR EACH MANUFACTURER.  SEE INDIVIDUAL 

THIS DRAWING IS REPRESENTATIONAL ONLY.  DETAILS, DIMENSIONS, QUANTITIES, AND OTHER 

 

TO THE HAZARD.

MAINTENANCE, OR UPGRADE OF TERMINALS, PROVIDE AS MUCH DISTANCE AS POSSIBLE 

IF THE CALCULATED LENGTH OF NEED CANNOT BE MET FOR THE SITES OF RETROFIT, 

6’-3" (TYP.) 6’-3" (TYP.)

NO FLARE

ALTERNATE BREAKAWAY CABLE TERMINAL 

10/14

D.  HEIGHT MEASURED AT TOP OF W-BEAM IS 27�" MIN. - 28�" MAX.

   SHOWN ABOVE REGARDLESS OF ADJACENT TRAFFIC DIRECTION.

C.  DO NOT CHANGE THE LAPPING OF TERMINAL FOR ANY INSTALLATIONS.  INSTALL AS 

   COLOR OF TAPE SHALL BE AMBER (YELLOW).

   APPLICATION FOR DIAGONAL STRIPES ON OBJECT MARKERS AND BRIDGE END PANELS.

B.  DIRECTION OF THE REFLECTIVE TAPE ON THE EXTRUDER SHALL CONFORM TO MUTCD

   WAY IS LIMITED, THE OFFSET CAN BE DECREASED AS DIRECTED BY THE ENGINEER.

   EXTRUDER FROM ENCROACHING ON THE SHOULDER FOR 3R WORK WHERE RIGHT OF

   WITH A 1 FT. OFFSET ACCOMPLISHED WITH A 50:1 FLARE TO PREVENT THE GUARDRAIL 

A.  ALL STANDARD GR-9 TERMINALS (SIMILAR TO AS SHOWN ABOVE) SHALL BE INSTALLED

INSTRUCTIONS AND THE FOLLOWING VDOT REQUIREMENTS:

ALL TERMINALS SHALL BE INSTALLED ACCORDING TO THE MANUFACTURER’S INSTALLATION

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

INCLUDED WITH THE GR-9 TERMINALS ON THE APPROVED PRODUCTS LIST.

BE FROM THE VDOT APPROVED PRODUCTS LIST.  STANDARD MB-3 TERMINAL OPTIONS ARE

MEETING NCHRP 350 OR MASH TESTING CRITERIA. ANY TERMINAL USED FOR THE GR-9 SHALL

ALTERNATE BREAKAWAY CABLE TERMINAL (GR-9) SHALL BE A VDOT APPROVED PRODUCT



VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

REQUIREMENTS FOR GR-9

GUARDRAIL TERMINAL INSTALLATION SITE PREPARATION

SECTION A-A

SECTION B-B

SITE PREPARATION REQUIREMENTS FOR GR-9

SECTION C-C

DETAIL A

4:1 OR FLATTER

HINGE POINT

B

B

EXISTING SLOPE

15:1 TAPER

5’-0"

HINGE POINT

3R WORK ONLY

(SEE NOTE 4)

GR-9 TERMINAL

HINGE POINT

3:1 OR FLATTER

A

TRANSITION TO EXISTING SLOPE AT HINGE GRADE TO MATCH

1
0
:1
 
S

L
O

P
E

(
S

E
E
 

N
O

T
E
 
1
)

STANDARD GR-2

NOTES:

SLOPE HINGE POINT

SLOPE HINGE POINT

SLO
PE

EXIST. DITCH

AGGREGATE

  21 B 

3R WORK ONLY

(SEE NOTE 3)

(SEE NOTE 2)

2’-0"

1.

2.

3.

4.

5.

6.

2
’-

0
"

M
IN
.

C

C

(SEE NOTE 2)

10’-0"

(SEE NOTE 5)

10:1 TAPER

A

(SEE NOTE 5)M
IN
.

5
’-

0
"

25’-0"

SEE DETAIL A FOR 3R WORK ONLY

(SEE NOTE 2)

MIN.

SLOPE AT HINGE

TRANSITION TO EXISTING 

EXISTING SLOPE 

GRADE TO MATCH 

(SEE NOTE1)

10:1 

MIN.

 2’-0" 

10:1 (SEE NOTE 1)

(SEE NOTE1)

10:1 

GR-9

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.17

SHEET 2 OF 2

01/14

4:1 SLOPE TO TOE OF SLOPE

3:1 MAX. SLOPE TO TOE OF SLOPE 4:1 MAX. SLOPE TO TOE OF SLOPE

PROPOSED SLOPE

TRANSITION TO

25’-0"

(SEE NOTE 2)

TO TOE OF SLOPE

4:1 SLOPE OR FLATTER

 

PRECEDENCE OVER THIS STANDARD.

FOR PROPRIETARY GUARDRAIL TERMINALS THE MANUFACTURER’S SITE PREPARATION REQUIREMENTS TAKE 

 

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

 

SUITABLE MATERIAL AS APPROVED BY THE ENGINEER, AT ROADWAY SHOULDERS.

WITHOUT EXTENDING THIS SLOPE BEYOND THE DITCH BOTTOM.  USE   21B AGGREGATE, OR OTHER 

GRADED SLOPE INTO THE EXISTING DITCH SLOPE TO COVER THE FOUNDATION TUBES AND SOIL PLATES 

SLOPE EXTENDING A MINIMUM OF 2’-0" BEHIND THE BLOCKED OUT POST.  FROM THE HINGE POINT, TIE THE 

FOR 3R WORK, THE GRADING SHOULD BE AS CLOSE AS POSSIBLE TO THE NEW CONSTRUCTION WITH  

 

5’-0" BEHIND THE END POST.  

FOR NEW CONSTRUCTION AND RECONSTRUCTION THE 10:1 SLOPE GRADING MUST EXTEND A MINIMUM OF 

 

SIMILAR IN CHARACTER TO THE UPSTREAM UNSHIELDED ROADSIDE AREAS.

FROM FIXED OBJECTS.  IF A CLEAR RUN OUT IS NOT ATTAINABLE THIS AREA SHOULD AT LEAST BE 

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

 

TO THE HINGE POINT,  AS SHOWN, IS REQUIRED.

THE SUPERELEVATION OF THE ROADWAY PAVEMENT, THE MINIMUM OFFSET FROM BEHIND THE POST 

ITS FULL LENGTH, MUST BE 10:1.  IF THE EXISTING GRADE IS FLAT OR IS A POSITIVE SLOPE DUE TO 

THE CROSS SLOPE OF THE GRADE APPROACHING THE GUARDRAIL TERMINAL,  AND ADJACENT TO FOR 

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.





GUARDRAIL AT LOW-FILL CULVERTS

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

505

221

GR-10

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.19

SHEET  2 OF 2

DIRECTION OF TRAFFIC

25’-0" MIN.

ST’D. GUARDRAIL POST

ST’D. GUARDRAIL POST

DIRECTION OF TRAFFIC

OF SKEW

DEGREE

WIDTH

PERPENDICULAR

25’-0" MIN.

WITH DOUBLE BLOCKOUTS

CRT POST 

6
’-

0
"

1
’-

4
"

CULVERT

BOX 

CRT WOOD POST 

6" x 8" x 6’-0" 

8"

END TREATMENT.

APPROVED TERMINAL 

ST’D. GR-2 AND 

25’-0" MIN.

25’-0" MIN.

POST

ST’D. GUARDRAIL 
POST

ST’D. GUARDRAIL 

LIMITS OF PAYMENT FOR ST’D. GR-10

END TREATMENT.

APPROVED TERMINAL 

ST’D. GR-2 AND 

50’-0" MIN.

ST’D. GR-2

END TREATMENT.

APPROVED TERMINAL 

ST’D. GR-2 AND 

50’-0" MIN.

PLAN 

PLAN 

LIMITS OF PAYMENT FOR ST’D. GR-10 50’-0" MIN.50’-0" MIN.

RUN-OFF TREATMENT).

USE APPROPRIATE 

(FOR A 4 LANE ROADWAY 

NOTE:

A

ST’D. GR-2

END TREATMENT.

APPROVED TERMINAL 

ST’D. GR-2 AND 

END TREATMENT.

APPROVED TERMINAL 

ST’D. GR-2 AND 

END TREATMENT.

APPROVED TERMINAL 

ST’D. GR-2 AND 

SKEW
WIDTH (FEET)

MAX. PERPENDICULAR

0°

5°

10°

15°

20°

25°

30°

35°

40°

45°

22.90

22.60

22.10

21.40

20.60

19.60

18.40

17.10

23.00

15.60

TYPE III-THREE POSTS OMITTED

NOTES:

GR-2, 2A.

SEE STANDARD 

AND BLOCKOUTS, 

GUARDRAIL POSTS 

FOR DETAILS OF 

CULVERT

BOX

CULVERT

BOX

CULVERT

BOX
GRADE

FINISHED

OMITTED TOP VIEW

THREE POSTS 

TWO SECTIONS OF W-BEAM ONE SET INSIDE THE OTHER (NESTED)

W-BEAMS.

TWO NESTED 

NESTED W-BEAMS.

ST’D. GR-2 WITH
NESTED W-BEAMS.

ST’D. GR-2 WITH

TWO SECTIONS OF W-BEAM ONE SET INSIDE THE OTHER (NESTED)

25’-0" MIN.

NESTED W-BEAMS.

ST’D. GR-2 WITH

25’-0" MIN.

NESTED W-BEAMS.

ST’D. GR-2 WITH

DEFLECTION

DYNAMIC

MIN 5’-0" 

DEFLECTION

DYNAMIC

MIN 5’-0" 

A

A A

A A

A A

A A

A

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

*

*

CLOSEST POINT OF POST TO STRUCTURE. 

"A" THE MINIMUM ALLOWABLE DISTANCE BETWEEN

MIN.

 50’-0" 

SEE NOTE 4

NOTE 5

SEE 

NOTE 5

SEE 

NOTE 4

 SEE 

50’-0" MIN.

NOTE 5

SEE 

NOTE 5

SEE 

BOX CULVERT

6.

5.

4.

3.

2.

1.

TYPE III THREE POSTS OMITTED
TWO WAY TRAFFIC

ELEVATION

TYPE III THREE POSTS OMITTED
ONE WAY TRAFFIC

ELEVATION

AND BE BOLTED TOGETHER USING ONE SET OF BOLTS AT EACH SPLICE.

ALL SPLICES IN NESTED W-BEAM SECTIONS MUST COINCIDE AT A COMMON POINT

6"x8"x14" WOOD OR RECYCLED MATERIAL BLOCKOUTS.

TWO NESTED W-BEAM GUARDRAILS, CRT WOODPOST, 6’-3" SPACING, WITH TWO

MAXIMUM).

TWO NESTED W-BEAM GUARDRAILS, SEE TABLE FOR ALLOWABLE WIDTHS (25’-0"

GUARDRAIL POST SPACING SHALL BE IN ACCORDANCE WITH STANDARD GR-2.

ACCORDANCE WITH SECTION 221 OF THE SPECIFICATIONS.

SPECIFICATIONS.  MATERIAL REQUIREMENT FOR COMPONENTS SHALL BE IN

GUARDRAIL INSTALLATION SHALL BE IN ACCORDANCE WITH SECTION 505 OF THE

FILL ABOVE THE TOP SLAB OF THE BOX CULVERT IS LESS THAN 4’-0".

THIS SHEET IS APPLICABLE WHEN GUARDRAIL IS REQUIRED AND THE DEPTH OF

2
’-

4
�

"
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SEE NOTE 6
C

SECTION C-C

SEE NOTE 6

NEW BRIDGES - ATTACHMENTS

EXISTING BRIDGE ATTACHMENTS AS SHOWN ON PLANS.

ELEVATION

RUN ON

PLAN

A

B

1 2

3 4

5

7 8 9

SECTION A-A SECTION B-B

B

A

C I

MATERIAL/SPECIFICATIONS/NOTESITEM

STANDARD W-BEAM RAIL

5

6

7

9

8

10

4

3

2

1

4

7

4

5 6

58

53

1 2 3 4

1
2

10

1

9

10

1’-0"

4’-0"

5"

9
"

7
’-

6
"

6
’-

0
"

9
"

WASHER FOR �" BOLT

4 SPACES AT 1’-6�" 4 SPACES AT 3’-1�"

1
�

"

1
�

"

BEARING PLATE DETAILS

SEE SHEET 3 OF 3 FOR

ONE SET INSIDE THE OTHER

TWO SECTIONS OF W-BEAM

STANDARD GR-FOA-1 TYPE I

FIXED OBJECT ATTACHMENT

ONE WAY TRAFFIC - 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 I

ONE SET INSIDE THE OTHER.

TWO SECTIONS OF W-BEAM

SURFACE STRUCTURE

WALL OR OTHER FLAT 

VERTICAL BRIDGE TERMINAL

STANDARD 6" x 8" WOOD POST AND BLOCK

STANDARD W-BEAM TERMINAL CONNECTOR

1. 

2. 

3. 

4. 

5. 

6. 

7.

8.

SEE NOTE 8.

COMMON NAIL.

GALV. STEEL 10D

(TYPE  )

6

9WITH WASHERS.

ANCHOR BOLT 6" LONG

THREE �" DIA. EXP.

BLOCK OR RECYCLED MATERIAL 

8" X 8" X 14" LONG TREATED PINE 

8" X 8" X 7’-6" LONG WOOD POST & 

END TREATMENT 

GR-2 OR TERMINAL

MIN. 4 SPACES

NUT (SEE ST’D. GR-HDW)

�" X 2" LONG GUARDRAIL BOLT & RECESSED 

(SEE ST’D. GR-HDW)

RECTANGULAR PLATE WASHER

(SEE SHEET 3 OF 3)

BENT PLATE RUBRAIL

(SEE SHEET 3 OF 3)

C6 X 8.2 RUBRAIL

1

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

W-BEAM GUARDRAIL - FIXED OBJECT ATTACHMENT

VIRGINIA DEPARTMENT OF TRANSPORTATION

505

REFERENCE

SPECIFICATION

GR-FOA-1

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.25

SHEET  1  OF 3
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2
8
�

"
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.

2
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M
A

X
.

6’-9�"

RECESSED NUT

�" X 18" LONG GUARDRAIL BOLT AND 

SEE NOTES 4 & 5.

BOLT & NUT.

�" GUARDRAIL 

REFER TO STANDARD MC-4.

IF ASPHALT CURB REQUIRED,

BLOCKOUT DETAILS.

SEE SHEET 3 OF 3 FOR RUBRAIL 

�" X 18 BOLT IS INSTALLED.

BOTTOM OF THE BLOCKOUT AFTER  

DRIVE NAIL WITHIN 2" OF THE TOP OR

THE BRIDGE PARAPET OR TERMINAL WALL.

�" BEARING PLATE ON THE BACK SIDE OF 

USED WITH THRU DRILLED HOLES AND A  

A449 HEX BOLTS WITH WASHERS MUST BE 

APPROPRIATE LENGTH �" DIAMETER ASTM 

(LENGTH AS REQUIRED).

AND SECURED WITH �" GUARDRAIL BOLTS

POSTS 1 THROUGH 4 ARE CENTER DRILLED 

BOTTOM WOOD BLOCKS LOCATED ON 

POSTS 2 AND 4.

RUBRAIL. RUBRAIL IS NOT BOLTED TO 

ITIONAL HOLE TO ATTACH BLOCKS AND/OR 

POSTS 1, 2, 3, 4, AND 5 REQUIRE AN ADD-

BRIDGE STANDARDS.

ACCORDANCE WITH VDOT ROAD AND

GUARDRAIL COMPONENTS SHALL BE IN

ACCEPT FULL IMPACT LOADING.

MUST BE OF ADEQUATE STRENGTH TO

BRIDGE RAIL ENDS AND BRIDGE PARAPETS

WITH VERTICAL FACE.

OR OTHER FLAT SURFACED STRUCTURES

RAILS, ABUTMENTS, PIERS, RETAINING WALLS,

FIXED OBJECTS MAY CONSIST OF BRIDGE 

NOTES:

SEE SHEET 3 OF 3.)

TYPE II  RUN-OFF DETAILS, 

(FOR STANDARD GR-FOA-1, 

WASHER

BOLT 6" LONG WITH 

�" DIA. EXP. ANCHOR 

BOLT 6" LONG

�" DIA. EXP. ANCHOR 

5�"
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A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.



PLAN

(TYPE I)A

SECTION A-A SECTION B-B SECTION C-C
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2

76 8 9

ELEVATION

B
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1 2 3 4

3 5 6 4 5 4 5

758
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1
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3

4
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1’-0"

4’-0"

6"
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6
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"

9
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7
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1
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1
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"

SEE NOTE 6

SEE NOTE 6

NEW BRIDGES - ATTACHMENTS

MATERIAL/SPECIFICATIONS/NOTESITEM

STANDARD W-BEAM RAIL

4 SPACES AT 1’-6�" 4 SPACES AT 3’-1�"

BEARING PLATE DETAILS

SEE SHEET 3 OF 3 FOR

ONE SET INSIDE THE OTHER

TWO SECTIONS OF W-BEAM

ONE WAY TRAFFIC - RUN-ON, 2-GR-FOA-1, TYPE I

- RUN-OFF, 2-GR-FOA-1, TYPE II

STANDARD W-BEAM TERMINAL CONNECTOR

BENT PLATE RUBRAIL

(SEE SHEET 3 OF 3)

C6 X 8.2 RUBRAIL

(SEE SHEET 3 OF 3)

1. 

2. 

3. 

4. 

5. 

6. 

7.

C A

�" X 2" LONG GUARDRAIL BOLT & 

GR-HDW)

RUN ON

9

9

1

9

WITH WASHERS.

ANCHOR BOLT 6" LONG

THREE �" DIA. EXP.

1

ONE SET INSIDE THE OTHER

TWO SECTIONS OF W-BEAM

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

W-BEAM GUARDRAIL-FIXED OBJECT ATTACHMENT

505

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

GR-FOA-1

ROAD AND BRIDGE STANDARDS

SHEET  2 OF 3

501.26

REVISION DATE
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M
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.

2
8
�

"
 

M
A

X
.

6’-9�"

OR RECYCLED MATERIAL

ST’D. 6X8X14" LG. TREATED PINE BLOCK

ST’D. W6X8.5 OR  W6X9 STEEL POST

PINE BLOCK OR RECYCLED MATERIAL

STANDARD 6" X 8" X 14" LONG TREATED 

W8 X 13 X 7’-6" LONG STEEL POST WITH 

RECESSED NUT

�" X 10" LONG GUARDRAIL BOLT & 

SEE NOTES 4 & 5

BOLT AND NUT.

�" GUARDRAIL 

TWO WAY TRAFFIC - RUN-ON, 4-GR-FOA-1, TYPE I

SURFACE STRUCTURE

WALL OR OTHER FLAT 

VERTICAL BRIDGE TERMINAL

STANDARD GR-FOA-1 TYPE I

FIXED OBJECT ATTACHMENT

SEE SHEET 3 OF 3)

TYPE II  RUN-OFF DETAILS, 

(FOR STANDARD GR-FOA-1, 

REFER TO STANDARD MC-4

IF ASPHALT CURB REQUIRED,

DETAILS.

SEE SHEET 3 OF 3 FOR RUBRAIL BLOCKOUT 

THE BRIDGE PARAPET OR TERMINAL WALL.

�" BEARING PLATE ON THE BACK SIDE OF 

USED WITH THRU DRILLED HOLES AND A  

A449 HEX BOLTS WITH WASHERS MUST BE 

APROPRIATE LENGTH �" DIAMETER ASTM 

(LENGTH AS REQUIRED).

SECURED WITH �" GUARDRAIL BOLTS 

1 THROUGH 4 ARE CENTER DRILLED AND 

BOTTOM WOOD BLOCKS LOCATED ON POSTS 

POSTS 2 AND 4.

RUBRAIL. RUBRAIL IS NOT BOLTED TO 

ITIONAL HOLE TO ATTACH BLOCKS AND/OR 

POSTS 1, 2, 3, 4, AND 5 REQUIRE AN ADD-

  

BRIDGE STANDARDS.

ACCORDANCE WITH VDOT ROAD AND

GUARDRAIL COMPONENTS SHALL BE IN

ACCEPT FULL IMPACT LOADING.

MUST BE OF ADEQUATE STRENGTH TO

BRIDGE RAIL ENDS AND BRIDGE PARAPETS

WITH VERTICAL FACE.

OR OTHER FLAT SURFACED STRUCTURES

RAILS, ABUTMENTS, PIERS, RETAINING WALLS,

FIXED OBJECTS MAY CONSIST OF BRIDGE 

NOTES:

BOLT 6" LONG

�" DIA. EXP. ANCHOR 

WASHER

BOLT 6" LONG WITH 

�" DIA. EXP. ANCHOR 

01/14

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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1
2

5,6

(W BEAM OMITTED)

1 2

3 4 5 6 7 8 9

1 2 3 4

C

D A

B

C A

SEE NOTE 7

ITEM

 1

 2

 3

 4

 5

 6

 7

 8

 10

 11

MATERIAL/SPECIFICATIONS/NOTES

11

9

9

4 SPACES @ 1’-6�" 4 SPACES @ 3’-1�"

7
"

4’-0"

1’-0"

5"

9
"

6
’-

0
"

7
’-

6
"

9
"

WASHER FOR �" BOLT

1�
"

1�
"

6
�

"

8
�

"

BD

4

CONCRETE BARRIER

BRIDGE PARAPET OR 

SAFETY-SHAPE

ONE-WAY TRAFFIC-RUN-ON, 2-GR-FOA-2, TYPE I

NEW BRIDGE -  ATTACHMENTS

-RUN-OFF, 2-GR-FOA-2, TYPE II

TWO-WAY TRAFFIC-RUN-ON, 4-GR-FOA-2, TYPE I

PLANS.

EXISTING BRIDGE ATTACHMENTS AS SHOWN ON 
STANDARD W-BEAM TERMINAL CONNECTOR

RECESSED NUT.

�" X 18"  LG. GUARDRAIL BOLT AND 

STANDARD 6" X 8"  WOOD POST AND BLOCK.

STANDARD W-BEAM RAIL

RUN ON (TYPE I)

5�"

9

11

FIXED OBJECT ATTACHMENT

1

1

(SEE STANDARD GR-HDW)

RECTANGULAR PLATE WASHER

BENT PLATE RUBRAIL (SEE SHEET 3 OF 3)

C6 X 8.2 RUBRAIL (SEE SHEET 3 OF 3)

SECTION A-A SECTION B-B
SECTION C-C

SECTION D-D

ELEVATION

PLAN

FOR USE BETWEEN SAFETY SHAPE AND GUARDRAIL  (WOOD POSTS)

W-BEAM GUARDRAIL - FIXED OBJECT ATTACHMENT

NOTES:

2.

3.

4.

5.

6.

7.

1.

8.

505

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

GR-FOA-2

ROAD AND BRIDGE STANDARDS

SHEET  1  OF 3

501.28

REVISION DATE

NUT (SEE STANDARD GR-HDW) 

�"X 2" LONG GUARDRAIL BOLT AND RECESSED

(SEE SHEET 3 OF 3)

WOOD BLOCKOUT FOR RUBRAIL 

OR RECYCLED MATERIAL

8" X 8" X 14" LONG TREATED PINE BLOCK 

8" X 8"  X 7’-6" LONG WOOD POST AND 

2
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"
M
IN

2
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"
M

A
X

2
7
�

"
M
IN

2
8
�

"
M

A
X

2
7
�

"
 

M
IN
.

2
8
�

"
 

M
A

X
.

6’-9�"

2

STANDARD GR-FOA-2 TYPE IBEARING PLATE DETAIL

SEE SHEET 3 OF 3 FOR

ONE SET INSIDE THE OTHER

TWO SECTIONS OF W-BEAM

GALV. PIPE

SCHEDULE 40,

6" I.D. X 9" LONG, 

STEEL SPACER TUBE 

WITH WASHERS

ANCHOR BOLTS 6" LONG

THREE �" EXPANSION

WITH WASHER

LAG BOLT

�" X 3" 

ONE SET INSIDE THE OTHER

TWO SECTIONS OF W-BEAM

SEE NOTE 8.

COMMON NAIL.

GALV. STEEL 10D

SEE NOTES 4 & 5

BOLT AND NUT.

�" GUARDRAIL

SEE SHEET 3 OF 3.)

TYPE II  RUN-OFF DETAILS,

(FOR STANDARD GR-FOA-2,

REFER TO STANDARD MC-4.

IF ASPHALT CURB REQUIRED

TREATMENT

OR TERMINAL END 

MIN. 4 SPACES GR-2 

01/14

DETAILS.

SEE SHEET 3 OF 3 FOR RUBRAIL BLOCKOUT 

 

BOLT IS INSTALLED.

BOTTOM OF BLOCKOUT AFTER �" X 18 

DRIVE NAIL WITHIN 2" OF THE TOP OR 

 

PARAPET OR CONCRETE BARRIER.

PLATE ON THE BACK SIDE OF THE BRIDGE 

THRU DRILLED HOLES AND A �" BEARING 

BOLTS WITH WASHERS MUST BE USED WITH 

APPROPRIATE LENGTH �" ASTM A449 HEX

  

HAND TWISTS WILL BE NECESSARY.

MAY BE REQUIRED.  RIGHT HAND AND LEFT

SECTION C-C AND D-D.  SHOP FABRICATION

RUBRAIL MUST BE TWISTED 35° BETWEEN

(LENGTH AS REQUIRED).

AND SECURED WITH �" GUARDRAIL BOLTS.

POSTS 1 THROUGH 4 ARE CENTER DRILLED

BOTTOM WOOD BLOCKS LOCATED ON 

 

TO POSTS 2 AND 4.

AND/OR RUBRAIL.  RUBRAIL IS NOT BOLTED

ITIONAL HOLE TO ATTACH LOWER BLOCKS

POSTS 1, 2, 3, 4, AND 5 REQUIRE AN ADD-

 

BRIDGE STANDARDS.

ACCORDANCE WITH VDOT ROAD AND

GUARDRAIL COMPONENTS SHALL BE IN

 

ACCEPT FULL IMPACT LOADING.

MUST BE OF ADEQUATE STRENGTH TO

BRIDGE RAIL ENDS AND BRIDGE PARAPETS

 

BARRIERS.

SHAPED BRIDGE PARAPETS OR CONCRETE

FIXED OBJECTS MAY CONSIST OF SAFETY

9.

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.



SECTION A-A
SECTION B-B SECTION C-C SECTION D-D

(W BEAM OMITTED)

ELEVATION
1 2

3 4 5 6 7 8 9

1 2 3 4

C

D A

B

C A

PLAN

SEE NOTE 7

ITEM MATERIAL/SPECIFICATIONS/NOTES

4 SPACES @ 1’-6�" 4 SPACES @ 3’-1�"

7
"

1’-0"

9
"

6
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0
"
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’-

6
"

9
"

1�
"

1�
"

6
�

"

8
�

"

NOTES:

BEARING PLATE DETAIL

SEE SHEET 3 OF 3 FOR

SEE SHEET 3 OF 3)

TYPE II RUN-OFF DETAILS,

(FOR STANDARD GR-FOA-2,

BD

GALV. PIPE

SCHEDULE 40,

6" I.D. X 9" LONG, 

STEEL SPACER TUBE 

CONCRETE BARRIER

BRIDGE PARAPET OR 

SAFETY-SHAPE

ONE-WAY TRAFFIC-RUN-ON, 2-GR-FOA-2, TYPE I

NEW BRIDGE -  ATTACHMENTS

-RUN-OFF, 2-GR-FOA-2, TYPE II

TWO-WAY TRAFFIC-RUN-ON, 4-GR-FOA-2, TYPE I

STANDARD W-BEAM TERMINAL CONNECTOR

RECTANGULAR PLATE WASHER (SEE STANDARD 

GR-HDW)

2.

3.

4.

5.

6.

7.

STANDARD W-BEAM RAIL

1.

RUN ON (TYPE I)

5�"

WITH WASHERS

ANCHOR BOLTS 6" LONG

THREE �" EXPANSION

9
"

NUT (SEE STANDARD GR-HDW)

BENT PLATE RUBRAIL (SEE SHEET 3 OF 3)

C6 X 8.2 RUBRAIL (SEE SHEET 3 OF 3)

END TREATMENT 

OR TERMINAL 

MIN. 4 SPA. GR-2 

4’-0"

5"

WITH WASHER

LAG BOLT 

�" X 3" 

W-BEAM GUARDRAIL - FIXED OBJECT ATTACHMENT

STANDARD GR-FOA-2 TYPE I

FIXED OBJECT ATTACHMENT

ONE SET INSIDE THE OTHER

TWO SECTIONS OF W-BEAM

4 & 5

SEE NOTES 

BOLT, & NUT.

�" GUARDRAIL

THE OTHER

ONE SET INSIDE 

OF W-BEAM

TWO SECTIONS 

VIRGINIA DEPARTMENT OF TRANSPORTATION

505

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.29

SHEET  2 OF 3

GR-FOA-2

FOR USE WITH SAFETY SHAPE - (STEEL POSTS)
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6’-9�"

RECYCLED MATERIAL.

6" X 8" X 14" LG. TREATED PINE BLOCK OR 

W8 X 13 X 7’-6" LG. STEEL POST WITH STD.

(SEE SHEET 3 OF 3) 

WOOD BLOCKOUT FOR RUBRAIL

NUT

�" X 10" LONG GUARDRAIL BOLT AND RECESSED 

�" X 2" LONG GUARDRAIL BOLT AND RECESSED 

OR RECYCLED MATERIAL

ST’D. 6" X 8" X 14" LG. TREATED PINE BLOCK

ST’D. W6 X 8.5 OR W6 X 9 STEEL POST W/

 1

 2

PLANS.

EXISTING BRIDGE ATTACHMENTS AS SHOWN ON 

 3

 4

 5

 6

 7

8

 9

 10

 9

10
8

1

8

4

6

1

8343

4

10

97

54

42

REFER TO STANDARD MC-4

IF ASPHALT CURB REQUIRED

01/14

DETAILS.

SEE SHEET 3 OF 3 FOR RUBRAIL BLOCKOUT 

 

PARAPET OR CONCRETE BARRIER.

PLATE ON THE BACK SIDE OF THE BRIDGE 

THRU DRILLED HOLES AND A �" BEARING 

BOLTS WITH WASHERS MUST BE USED WITH 

APPROPRIATE LENGTH �" ASTM A449 HEX

  

HAND TWISTS WILL BE NECESSARY.

MAY BE REQUIRED.  RIGHT HAND AND LEFT 

SECTIONS C-C AND D-D.  SHOP FABRICATION 

RUBRAIL MUST BE TWISTED 35° BETWEEN 

(LENGTH AS REQUIRED).

AND SECURED WITH �" GUARDRAIL BOLTS.

POSTS 1 THROUGH 4 ARE CENTER DRILLED

BOTTOM WOOD BLOCKS  LOCATED ON 

 

TO POSTS 2 AND 4.

AND/OR RUBRAIL.  RUBRAIL IS NOT BOLTED

ITIONAL HOLE TO ATTACH LOWER BLOCKS

POSTS 1, 2, 3, 4, AND 5 REQUIRE AN ADD-

 

BRIDGE STANDARDS.

ACCORDANCE WITH VDOT ROAD AND

GUARDRAIL COMPONENTS SHALL BE IN

 

ACCEPT FULL IMPACT LOADING.

MUST BE OF ADEQUATE STRENGTH TO

BRIDGE RAIL ENDS AND BRIDGE PARAPETS

 

BARRIERS.

SHAPED BRIDGE PARAPETS OR CONCRETE

FIXED OBJECTS MAY CONSIST OF SAFETY

8.

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.



ELEVATION

PLAN

ITEM 7 DETAIL

ITEM 8 DETAIL

RUBRAIL AND HARDWARE DETAILS

BEARING PLATE ITEM 10  DETAIL

RUBRAIL BLOCKOUT DETAIL

W-BEAM GUARDRAIL - FIXED OBJECT ATTACHMENT

1
4

�"

�"

�"

7�"

3"2"

RAD.

TYP.

TYP. 2 PLACES

11"

1
0
"

3"3
"

5�"

4
�

"

SPACING MAX.

TYPE II

RUN-OFF

ONE WAY TRAFFIC

Typ. 2 plcs.

12
1

�"

�"

�"

2"

3
"

3" 3
"

�"

�"

1"

3’-1�" 

4"

1�"

1�"

1�"

6’-11"

3’-0
"

3’-1�" 

6
"

2’-0"

5"

8"

�" ASTM A36M PLATE

1�"

1
�

"
3
�

"
3
�

"

4" 4"

2�"

3�
"

6’-3" 3’-1�"3’-1�"

1
�

"

5’-6"

3’-3"

C6x8.2

NOTES:

�"

6
�

"

TYP.

RAD.

�" 

�"x2�" (Typ.)

POST BOLT SLOTS

(TYP. 4 PLACES)

DRILL 1 �" DIA. HOLE

SIDE OF THE ROADWAY THE TRANSITION IS USED.

HAND MUST BE SPECIFIED DEPENDING ON WHICH

IF SHOP CUT AND BENT, RIGHT HAND OR LEFT

CAN BE FIELD CUT AND BENT USING HEAT.

(SEE NOTE 1)

SHOWN AND WELD

BEND WEB AS

TRIM FLANGES,

TYP. 2 PLACES

�" DIA.

7
"

3
�

"
1"

4" THICKNESS

RUBRAIL BLOCKOUTS

7" X 4" X THICKNESS

POST THICKNESS

1 6�"

2 4�"

3

4

1.

(TYP.)

DIAMETER HOLE

DRILL THRU �" 
3"2"

3�"

1�"

CONNECTOR

TERMINAL 

STD. W-BEAM

RUBRAIL BLOCKOUTS

7" X 4" X THICKNESS

POST THICKNESS

1 4�"

2 3�"

3

4

2"

1"

STEEL POSTS WOOD POSTS

STD. GUARDRAIL

THICKNESS X 9’-11"

1 1�" X 10 GA.

DRILL THRU �" DIA. HOLE

TERMINAL CONNECTOR.

AS NEEDED TO ATTACH W-BEAM

*

*

 �"x1�" (TYP.)

 SPLICE BOLT SLOTS

505

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET  3 OF 3

501.30

REVISION DATE

BARRIER AND ATTACH FLUSH TO SLOPE.

THE SLOPE OF THE PARAPET OR 

FABRICATE TO BE CONSISTANT WITH 

(SEE NOTE 1)

BEND AND WELD.

CUT FLANGE,

STANDARD GR-FOA-2 TYPE II

RUN-OFF FIXED OBJECT ATTACHMENT

INDICATES EXTRA POST REQUIRED FOR 

01/14

GR-FOA-2 & 4

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.



1.

2.

3.

4.

5.

TYPE I

TYPE II

TYPE III

8�"

1 2 3 4 5 6 8 9

C

C

D

D

A

A

B

B

POST THICKNESS

4�"

2"

1"

ITEM

STANDARD W-BEAM RAIL

(W-BEAM OMITTED)

1

2

3

4

4 SPACES AT 1’-6�"

6"

4’-0"

6
’-

0
"

6
’-

0
"

9
"

1�"

7" x 4"

3�"

9
"

4 SPACES AT 3’-1�"

1 432

TRAVEL LANE (RUN-ON)

TRAVEL LANE (RUN-ON)

ONE SET INSIDE THE OTHER

TWO SECTIONS OF W-BEAM

TWO RUN-ON SECTIONS (WITH 2 RUBRAILS SHOWN)

ONE RUN-OFF SECTION (WITH 1 RUBRAIL REMOVED)

TWO RUN-OFF SECTIONS (WITH 2 RUBRAILS REMOVED)

WOOD BLOCKS

RUBRAIL

MATERIALS/SPECIFICATIONS/NOTES ITEM MATERIALS/SPECIFICATIONS/NOTES

(SEE SHEET 2 OF 2)

C6 x 8.2 RUBRAIL 

(SEE SHEET 2 OF 2)

WOOD BLOCKOUT FOR RUBRAIL

6�
"TYP.

PLAN

ELEVATION

SECTION A-A SECTION B-B

SECTION C-C SECTION D-D

7

BARRIER-FIXED OBJECT ATTACHMENT

BLOCKED-OUT W-BEAM MEDIAN 

VIRGINIA DEPARTMENT OF TRANSPORTATION

505

REFERENCE

SPECIFICATION

GR-FOA-4

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.31

SHEET  1  OF 2

(FOR USE BETWEEN STANDARD MB-7D AND STANDARD MB-3)

2
7
�

"
M
IN

2
8
�

"
M

A
X

2
7
�

"
M
IN

2
8
�

"
M

A
X

2
7
�

"
 

M
IN
.

2
8
�

"
 

M
A

X
.

10’-0"

1’-1"

ONE SET INSIDE THE OTHER

TWO SECTIONS OF W-BEAM

5"

RECESSED NUT

�" X 2" LONG GUARDRAIL BOLT AND 

RECESSED NUT
�" x 10" LONG GUARDRAIL BOLT AND 

9

ONE RUN-ON SECTION (WITH 1 RUBRAIL RETAINED)

MB-7D

STANDARD

CONC. MEDIAN BARRIER ST’D. MB-7D

ANCHOR BOLTS, 6" LONG

THREE �" EXPANSION

SEE NOTE 5

1

2

3

4

5

6

7

8

9

CYCLED MATERIAL.

TREATED PINE BLOCK OR RE-

POSTS, ST’D. 6" X 8" X 14" LONG

ST’D. W6 X 8.5 OR W6 X 9 STEEL

2 4 4 5 3 4 3 4 4

7 8 4 6

9

1

9

9

9

UNDER NUTS.

NO MORE THAN �" BEYOND NUTS.  USE LOCK WASHERS 

TERMINAL CONNECTORS ON EACH SIDE.  BOLTS TO PROJECT 

THE CONCRETE MEDIAN BARRIER ATTACHING THE W-BEAM 

WASHERS ARE TO BE USED WITH HOLES DRILLED THROUGH 

APPROPRIATE LENGTH �" ASTM A449 HEX BOLTS WITH 

  

(LENGTH AS REQUIRED)

TO BE DRILLED AND SECURED WITH �" GUARDRAIL BOLTS

BOTTOM WOOD BLOCKS LOCATED ON POSTS 1 THROUGH 4 ARE

 

BOLTED TO POSTS 2 AND 4.

ATTACH LOWER BLOCKS AND/OR RUBRAIL.  RUBRAIL IS NOT 

POSTS 1, 2, 3, 4 AND 5 REQUIRE AN ADDITIONAL HOLE TO 

 

VDOT ROAD AND BRIDGE STANDARDS.

ALL GUARDRAIL COMPONENTS ARE TO BE IN ACCORDANCE WITH 

 

ALL GUARDRAIL POSTS ARE TO BE STEEL.

 

NOTES:

USE LOCK WASHER UNDER NUT.

TO PROJECT NO MORE THAN �" BEYOND NUT.  

FLANGES & RUBRAILS.  LENGTH AS REQ’D.  BOLT 

POST.  �" GUARDRAIL BOLT TO GO THRU BOTH 

TO ALLOW OVERLAPPING IN ORDER TO FIT INSIDE 

HOLE IN RUBRAIL WILL BE VERTICALLY ELONGATED 

STANDARD GR-FOA-4

FIXED OBJECT ATTACHMENT

1

ST’D. MB-3

(SEE STANDARD GR-HDW)

RECTANGULAR PLATE WASHER

(SEE SHEET 2 OF 2)

BENT PLATE RUBRAIL 

�" X 3" LAG BOLT WITH WASHER

SEE NOTE 4.

AND RECESSED NUT.

�" GUARDRAIL BOLT

REFER TO STANDARD MC-4

IF ASPHALT CURB REQUIRED, 

SCHEDULE 40, GALV. PIPE

STEEL SPACER TUBE 6" I.D. X 9" LONG,

ST’D. W-BEAM TERMINAL CONNECTOR

01/14

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.
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CL
SPLICE

VARIABLE

RUN OFF

RUN ON

(TYPE I )
(ONE WAY TRAFFIC TYPE II )

ST’D. GUARDRAIL4 SPACES @ 3’-1�"
4 SPACES

 @ 1’-6�"

D

D

SECTION D-D

CL

SPLICE

505

FOA-CZ

TRANSITION

RUN ON END

GRADE

FINISHED 

3’-1�" 3’-1�"

SEE NOTE 4

GUARDRAIL

STANDARD

VARIABLE

WORK ZONE

CONSTRUCTION

1’-1"2’-0"

SERVICE

TRAFFICE BARRIER

SEE NOTE 1

THE OTHER

 ONE NESTED INSIDE 

TWO SECTIONS W-BEAM

6.

 

    

5.  

 

  

4.  

 

 

3.  

 

 

 

 

2.  

 

 

1.  

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.33

SHEET 1 OF 1FIXED OBJECT ATTACHMENT METHODS FOR CONSTRUCTION ZONES

W-BEAM GUARDRAIL INSTALLATION CRITERIA

SEE NOTE 3

1’-0" MAX.

 TERMINAL CONNECTOR

STANDARD W-BEAM 

INSTRUCTIONS ON PERMANENT INSTALLATION.      

IN CONSTRUCTION ZONES ONLY.  REFER TO STANDARD GR-FOA FOR 

THESE INSTRUCTIONS APPLICABLE FOR TEMPORARY INSTALLATION 

 

TRAFFIC BARRIER SERVICE CONCRETE.

COST OF TRANSITION TO BE INCLUDED IN PRICE BID PER FOOT OF

 

FOR OTHER REASONS.

RUN OFF (TYPE II) GUARDRAIL TO BE USED ONLY WHEN REQUIRED

 

(TYPE I).

FOR TWO-WAY TRAFFIC DESIGN, USE RUN-ON END TRANSITION 

 

LOCKING NUTS.

HEX HEAD MACHINE BOLTS WITH BEVELED WASHERS AND SELF-

AND APPROVED BY THE ENGINEER.  ALL BOLTS ARE TO BE �" DIA. 

BOLT LENGTHS ARE TO BE ESTABLISHED BY THE CONTRACTOR 

 

DIAMETER NOMINAL PIPE.

HOLES, WHERE SHOWN, SHALL BE FORMED WITH SLEEVES OF 1�" 

BARRIER SERVICE

OR CONCRETE 

BRIDGE PARAPET 

SAFETY-SHAPE 

2
7
�

"
 

M
IN
.

2
8
�

"
 

M
A

X
.

7/11



*˜pjÿßÁÍ‚(L°ùßÁ


ÿÿÿ
ÿÿÿÿ

ÿÿ
þßÁ



ÁäÞ+�ïýßÁ
•â¸þßÁg£¾iñýßÁ
ÿƒ$ýßÁg£¾iñýßÁ
¿•èýßÁg£~�ÐýßÁ
 
 



 ¢1¿=<úßÁg£þã"úßÁ

ßÁ.“(´zúßÁ


ßÁg£>=ŒúßÁ




\TÿßÁg£~–®úßÁ


¢1ÿk�úßÁg£þ�ÿúßÁ

 BBùßÁg£>:•úßÁ

u”ø þßÁg£þÀøúßÁ
 
ÿÿÿ
�€ÿÿÿÿ
 “úßÁ



ÅÆùßÁ
	2ûßÁ
ûßÁ.“è¦ŽþßÁ

ûßÁZ�çá¨þßÁ


1•n«ûßÁ,Ä¾DsþßÁ


ßÁ6E	²6úßÁ

ßÁ6E‰øÓúßÁ


















 

 ¢1¿=<úßÁg£þL�üßÁ

ßÁ.“hZoüßÁ

ßÁg£~ã€üßÁ







¢1¿�‡úßÁg£>�òüßÁ


 .¹ûßÁ
r$ýßÁ
ßÁg£~yAüßÁ








ÿ—É�€ÿÿÿÿ
ÿ








 Á





Á





 ßÁg£~ï¾üßÁ


ûßÁ,ÄþÎÁþßÁ

�€ÿÿÿÿÅø�€ÿÿÿÿ
ÿÿÿÿ‡¯�€ÿÿÿÿ





ßÁ‡²�\ëüßÁ
ßÁ‡²Ð•�üßÁ


¡ìÛ:ÇþßÁZSÊÄëþßÁ

ßÁ‡²•«õþßÁ





�ùßÁZ�‡ÝyÿßÁ
�ùßÁg£^o•ÿßÁ


ßÁÂ³þ�UÿßÁ



‘ÙùpÿßÁÄ³þWžÿßÁ







ùßÁ�“þvMûßÁ
ùßÁ�“>�àùßÁ

ÿÿÿÿ©x�€ÿÿÿÿ


ùßÁ�“þß?ýßÁ
ùßÁ�“>ƒÒûßÁ




ÿÝ�
€ÿÿÿÿ





ßÁâ�h�ÆûßÁ

ßÁ��~�ØûßÁ
Á



*˜dÒîßÁÎ‚(L°ùßÁ


ïßÁ��~�ŒúßÁ

ï

ß

Á

�

�

>

�

…

û

ß

Á


à6þHÊúßÁ

Á


ý�#ŸïßÁà6¾¤âûßÁ


óßÁC¼ÝÀ®ýßÁ



óßÁo7Ü›êýßÁ

Êç�*óßÁAísá†ýßÁ
óßÁAísµ�þßÁ


¹&úßÁ
¤òúßÁ





à6¾œÅüßÁ
 
 âûßÁ
~IóûßÁ
Í�üßÁ

�úßÁ
¾š*úßÁ
�IúßÁ









�õßÁ9)ÛˆzÿßÁ
�õßÁF¾²�ŽÿßÁ


ßÁÜ³þ�UÿßÁ



Ü�¤ØîßÁÒ³þWžÿßÁ

gx3€ÿÿÿÿÎ•�€ÿÿÿÿ











�





�ùßÁ±HÙ‰xÿßÁ
�ùßÁK��)•ÿßÁ
*˜pjÿßÁÍ‚(L°ùßÁ
´ëúßÁ




ùßÁ


{åˆùßÁ,	"A.úßÁ
/úßÁ

•
�þßÁ,Ä¾IbþßÁ
½8BÿßÁÐ5!îLúßÁ

 










ô‰èB4üßÁ•O“ÒOúßÁ


úßÁ.“h¼ùùßÁ

�¢üßÁ
¢*ýßÁ
Á�3‡ñ<ýßÁ


úûßÁ0�o�ÓýßÁ
üßÁ,Ä¾‚âýßÁ
ßÁ,Ä>ÒôýßÁ



 






þßÁ

!þßÁ
úüßÁ






,Äþ�¯þßÁ








 §¸AFúßÁ,Ä>-½ýßÁ
CúßÁ,Ä¾|ÏýßÁ
GúßÁ,Ä>ÌáýßÁ

V!¿°úßÁ


úßÁ
úßÁ



œâãküßÁ

üßÁ
üßÁ



 
Á





�






ßÁÂ³þ�UÿßÁ












ßÁg£¾TçúßÁ







 
è^ûßÁŠ©T€½þßÁ
g£¾’×þßÁ
 g£>göþßÁ

ßÁg£>"ýßÁ

ßÁg£>µ®ýßÁ










ßÁ0“hîQúßÁ

ßÁ\�§šRúßÁ


ß Á 0 “ h × v ú ß Á 

ßÁ\�'Õ¤úßÁ

ßÁi£~ÿÓúßÁ


*˜dÒîßÁÎ‚(L°ùßÁ


ßÁ6vŸ�±ûßÁ
ßÁ6vŸvuûßÁ
ßÁ6v��8ûßÁ

 ñßÁ6v��èûßÁ


ßÁi£¾˜êûßÁ

ßÁi£¾•þûßÁ

ßÁˆ$rÏÚûßÁ

ßÁˆ$²JôûßÁ


ßÁ•zÝk�üßÁ

ßÁ0“è•	üßÁ
ßÁi£~®éûßÁ
ßÁ{ÀËÌóùßÁ


ßÁGN‰ˆøùßÁ

ßÁ‚�?Ñ	úßÁ

ßÁ·Âdª�úßÁ

ßÁ °5°+úßÁ

ßÁ!õ�‚ úßÁ

ßÁ�g${FúßÁ

ßÁScæBúßÁ

ßÁê`!ÉbúßÁ

ßÁ�Óc^úßÁ

ßÁ�tPñ|úßÁ

ßÁ?yÕ�súßÁ


ß Á � ü Æ ‚ ˜ ú ß Á 

ßÁ�®gˆ’úßÁ

ßÁúTy!³úßÁ

ßÁ.Ç»°¬úßÁ
ßÁ\�'NµùßÁ


ßÁ.	b!°ùßÁ

1•ñôßÁi£>Ï•üßÁ
ßÁi£>9¦üßÁ
 ßÁi£¾�œüßÁ


AÖóßÁi£~¸½üßÁ
�ŠóßÁi£þ¸¼üßÁ
F�óßÁi£¾2¾üßÁ
{ÉòßÁi£~~¾üßÁ
W‡òßÁi£þ2¾üßÁ
nHòßÁi£>ç½üßÁ
w	òßÁi£>ç½üßÁ
�¨œôßÁ.Ä~uýüßÁ
ßÁi£>×üßÁ

ßÁ0“¨�ÐüßÁ

ßÁi£~wïüßÁ

ßÁ\�çOéüßÁ

ßÁi£~á�ýßÁ

ßÁ.ÄþÉ

ßÁi£~K ýßÁ

ßÁcÀ‡�!ýßÁ

ßÁi£~µ8ýßÁ

ßÁ.ÄþÓ1ýßÁ

ßÁi£~�QýßÁ


ß

Á

.

	

"

¨

H

ý

ß

Á




���ôßÁ.Ä~êDýßÁ
ø,£ôßÁ.Äþ6jýßÁ
ßÁi£~‰iýßÁ

ßÁi£~§mýßÁ


?Ë"ôßÁcÀ�€eýßÁ
ßÁi£~ó•ýßÁ

ßÁ.	¢ÌzýßÁ


ø�!ôßÁ.Ä~¾uýßÁ
ßÁi£~]šýßÁ

ßÁ`¬ú'˜ýßÁ


¸4!ôßÁ.Ä~�•ýßÁ
ø�¢ôßÁ.	"…ýýßÁ
ßÁi£~Ç²ýßÁ

ôßÁ0“è¾¬ýßÁ


»��ôßÁ.	"&§ýßÁ
ßÁi£~1ËýßÁ

ôßÁ0“hñÄýßÁ


;’�ôßÁ.	"•¿ýßÁ
ßÁi£~›ãýßÁ

ôßÁ0“hnÜýßÁ


–É�ôßÁi£¾}äýßÁ
ßÁi£~�üýßÁ

ôßÁ0“èPöýßÁ


¸ !ôßÁ.	bFñýßÁ
ÖÌ¢ôßÁi£>´¼ýßÁ
ßÁi£~o�þßÁ

ôßÁ0“¨YþßÁ


¸«!ôßÁ.	"Î�þßÁ
ßÁi£~Ù,þßÁ

ôßÁ0“(


Wã�ôßÁ`¬zo'þßÁ
ßÁi£~CEþßÁ

ôßÁ0“(Ç>þßÁ

ßÁi£~]þßÁ

ôßÁ0“h€WþßÁ

ßÁi£~�vþßÁ

ôßÁ0“hênþßÁ

ßÁi£~•ŽþßÁ

ôßÁ0“(KˆþßÁ

ßÁi£~ë¦þßÁ

ôßÁ\�§¢ þßÁ

ßÁi£~U¿þßÁ

ôßÁ\�g�¹þßÁ


øÀÍðßÁ0“hÛ´þßÁ
xóˆðßÁ0“hÛ´þßÁ
8"OðßÁ0“¨rµþßÁ
x`�ðßÁ0“hÛ´þßÁ
¸@ÎïßÁ0“hÛ´þßÁ
¸�‘ïßÁ0“('µþßÁ
øÒPïßÁ0“hÛ´þßÁ
ßÁi£~¿×þßÁ

ôßÁ\�gŽÑþßÁ


xxNñßÁ0“hEÍþßÁ
¸ÿ�ñßÁ0“hEÍþßÁ
øáÇðßÁ0“hEÍþßÁ
x�ŽðßÁ0“hEÍþßÁ
¸:NðßÁ0“è•ÍþßÁ
¸ö�ðßÁ0“hEÍþßÁ
øªÎïßÁ0“hEÍþßÁ
øm•ïßÁ0“hEÍþßÁ
¸ÀOïßÁ0“hEÍþßÁ
ßÁi£~)ðþßÁ

ôßÁ\�ç¨êþßÁ


¸HŒñßÁ0“(’æþßÁ
øEIñßÁ0“h¯åþßÁ
ø1
ñßÁ0“h¯åþßÁ
ø,ÍðßÁ0“h¯åþßÁ
¸Ù•ðßÁ0“h¯åþßÁ
¸qOðßÁ0“hFæþßÁ
øk�ðßÁ0“h¯åþßÁ
8{ÍïßÁ0“h¯åþßÁ
xÎ•ïßÁ0“h¯åþßÁ
¸�QïßÁ0“h¯åþßÁ
ßÁi£~“�ÿßÁ

ôßÁ\�ç�ÿßÁ


ø©ÌñßÁ0“h�þþßÁ
¸�‡ñßÁ0“h�þþßÁ
¸•NñßÁ0“h�þþßÁ
xz�ñßÁ0“h�þþßÁ
8=ÎðßÁ0“h�þþßÁ
ø?ŽðßÁ0“h�þþßÁ
øvNðßÁ0“h�þþßÁ
8“�ðßÁ0“èdþþßÁ
¸�ÎïßÁ0“h�þþßÁ
øð•ïßÁ0“h�þþßÁ
�¨VïßÁ\�§ÅþþßÁ
¸¤�ôßÁ0“(ïüüßÁ
[7#ôßÁ\�§a�ýßÁ
™;�ôßÁ.Ä~€,ýßÁ
8ç�ôßÁ0“hýäüßÁ
¸àNðßÁ0“è(„þßÁ
8ÝIðßÁ0“è•þßÁ
¸Ú�ðßÁ0“¨›„þßÁ
8º�ðßÁ0“hOžþßÁ
¸oÎïßÁ0“¨¹mþßÁ
¸ ÉïßÁ0“¨p…þßÁ
øºÎïßÁ0“h¡žþßÁ
¸v•ïßÁ0“è;kþßÁ
8(‹ïßÁ0“(¸„þßÁ
x+•ïßÁ0“èœ•þßÁ
xÈPïßÁ0“(NRþßÁ
øyKïßÁ0“¨ÁlþßÁ
x1PïßÁ0“háƒþßÁ
xÈPïßÁ0“(Â›þßÁ
8•ŽðßÁ0“è�žþßÁ







 1ÿê¯ôßÁi£>£¾üßÁ

 1?…GôßÁi£¾�¼üßÁ


£ÎóßÁ.	âkËüßÁ
6ÏóßÁ.	"ÖãüßÁ
�ÏóßÁ.	"@üüßÁ
lÏóßÁ.	"ª�ýßÁ
íÉóßÁ0“h;.ýßÁ
+ÐóßÁ\�§QGýßÁ
•„óßÁ.	¢åÌüßÁ
´ƒóßÁ.	"�åüßÁ
ÀƒóßÁ.	â¹ýüßÁ
Ž„óßÁ.	â#�ýßÁ
ù~óßÁ0“(µ/ýßÁ
¯~óßÁ0“èðFýßÁ
à
Ç
˜
å
ß
÷
�ÂòßÁ.	âkËüßÁ
ŸÂòßÁ.	"ÖãüßÁ
�ÂòßÁ.	"@üüßÁ
±ÂòßÁ.	"ª�ýßÁ
�ÂòßÁ.	"�-ýßÁ
LÂòßÁ.	â`FýßÁ
*€òßÁ.	âkËüßÁ
o€òßÁ.	b�åüßÁ
0€òßÁ.	"×üüßÁ
”•òßÁ.	"ª�ýßÁ
o€òßÁ.	"�-ýßÁ
Ì€òßÁ.	"~EýßÁ
&AòßÁ.	b·ËüßÁ
%AòßÁ.	b×üüßÁ
ˆAòßÁ.	"ÖãüßÁ
�BòßÁ.	"ª�ýßÁ
�BòßÁ.	"�-ýßÁ
…�òßÁ.	" ËüßÁ
ó�òßÁ.	bŠãüßÁ
ò�òßÁ.	¢‹üüßÁ
Ÿ�òßÁ.	b^�ýßÁ
ó�òßÁ.	bÈ,ýßÁ
¿�òßÁ.	âÉEýßÁ
séËñßÁi£þ¸¼üßÁ
aÄñßÁ.	"šÌüßÁ
_ÄñßÁ.	"ÖãüßÁ
MÄñßÁ.	bnýüßÁ
ÉÃñßÁ.	"ª�ýßÁ
ŽÄñßÁ.	"½.ýßÁ
5ÃñßÁ.	"'GýßÁ
s�†ñßÁi£þ¸¼üßÁ
·„ñßÁ.	"�ÊüßÁ
�…ñßÁ.	¢8âüßÁ
�…ñßÁ.	bªúüßÁ
�…ñßÁ.	"Ý�ýßÁ
%ƒñßÁ.	¢n,ýßÁ
�…ñßÁ.	â¿EýßÁ
³JOñßÁi£þ¸¼üßÁ
�GñßÁ.	"§ÊüßÁ
�GñßÁ.	¢9âüßÁ
�GñßÁ.	bªúüßÁ
�GñßÁ.	âû�ýßÁ
�GñßÁ.	¢-.ýßÁ
°GñßÁ.	â¤FýßÁ
³»�ñßÁi£þ¸¼üßÁ
*�ñßÁ.	¢�ËüßÁ
%�ñßÁ.	b�ãüßÁ
*�ñßÁ.	â�ûüßÁ
*�ñßÁ.	âð�ýßÁ
*�ñßÁ.	"Ö,ýßÁ
Á�ñßÁ.	b(EýßÁ
ó{ÍðßÁi£þ¸¼üßÁ
rÆðßÁ.	¢ÌüßÁ
•ÅðßÁ.	â�äüßÁ
•ÅðßÁ.	âýüüßÁ
•ÅðßÁ.	ââ�ýßÁ
•ÅðßÁ.	"�-ýßÁ
•ÅðßÁ.	â�EýßÁ
ó�ŽðßÁi£þ¸¼üßÁ
¶†ðßÁ.	â>ÌüßÁ
j†ðßÁ.	â¥âüßÁ
j†ðßÁ.	âŠûüßÁ
j†ðßÁ.	âo�ýßÁ
j†ðßÁ.	âT-ýßÁ
•†ðßÁ.	"¢EýßÁ
sªNðßÁi£~ž¾üßÁ
ÇFðßÁ.	"�ÌüßÁ
^GðßÁ.	"�ãüßÁ
ÇFðßÁ.	"¥üüßÁ
ÇFðßÁ.	"Þ�ýßÁ
�GðßÁ.	b
-ýßÁ
ÖBðßÁ0“è�GýßÁ
³Š�ðßÁi£>E¾üßÁ
Û	ðßÁ.	¢èÊüßÁ
Ü	ðßÁ.	¢ÍãüßÁ

�ðßÁ.	b,þüßÁ

�ðßÁ.	b*�ýßÁ

�ðßÁ.	b•-ýßÁ
6�ðßÁ0“h€FýßÁ
ó}ÎïßÁi£þI½üßÁ
ÙÆïßÁ.	bñËüßÁ
ÙÆïßÁ.	¢óãüßÁ
ÙÆïßÁ.	¢»ýüßÁ
ŽÆïßÁ.	"‡�ýßÁ
%ÇïßÁ.	¢Ë.ýßÁ
�ÂïßÁ0“(ÇFýßÁ
sI•ïßÁi£¾Ç½üßÁ
ªˆïßÁ.	â?ÌüßÁ
öˆïßÁ.	"¼åüßÁ
A‰ïßÁ.	¢œýüßÁ
ªˆïßÁ.	¢ÿ�ýßÁ
ªˆïßÁ.	â�.ýßÁ
"„ïßÁ0“èðHýßÁ
ó²RïßÁi£þI½üßÁ
@IïßÁ.	"�ÌüßÁ
ôHïßÁ.	â3åüßÁ
ôHïßÁ.	bdþüßÁ
@IïßÁ.	âý�ýßÁ
õHïßÁ.	bN,ýßÁ
!DïßÁ0“hÔGýßÁ
U„óßÁ\�§»_ýßÁ
i}óßÁ.Äþ	výßÁ
•EóßÁi£>Œ¿üßÁ
…>óßÁ.	â@ËüßÁ
E>óßÁ.	b_ãüßÁ
5?óßÁ.	b2ûüßÁ
²>óßÁ.	bœ�ýßÁ
Ù=óßÁ.	b�,ýßÁ
3:óßÁ0“¨—EýßÁ
l9óßÁ0“èÃ^ýßÁ
³9óßÁ0“hywýßÁ
’?óßÁ\�§••ýßÁ
’?óßÁ\�§ù¨ýßÁ
�8óßÁ.Ä~ü¾ýßÁ
Ÿ@óßÁcÀ�’ßýßÁ
›
WýòßÁ0“hywýßÁ
vüòßÁ0“hã•ýßÁ
ªüòßÁ0“hM¨ýßÁ
‹�óßÁ\�çúÁýßÁ
¨�óßÁ\�'°ÚýßÁ
êúòßÁ.Ä~ÐïýßÁ





š�óßÁcÀ�Ð(þßÁ
Z�óßÁ.ÄþÂ8þßÁ
'ÂòßÁ.	"è]ýßÁ
JÂòßÁ.	¢•výßÁ
Û½òßÁ0“hã•ýßÁ
Ú½òßÁ0“hM¨ýßÁ
C½òßÁ0“h·ÀýßÁ
)ÃòßÁ\�'°ÚýßÁ
åÃòßÁ\�§7òýßÁ
�ÃòßÁ\�§¡
þßÁ
M¼òßÁ.Ä~¤ þßÁ
È¼òßÁ.ÄþY9þßÁ
xÄòßÁcÀ‡ïYþßÁ
³ÃòßÁcÀ‡YrþßÁ
•ÂòßÁ.Ä~ã‚þßÁ
Ç¼òßÁ.	¢•›þßÁ
Û•òßÁ.	"è]ýßÁ
n€òßÁ.	"RvýßÁ
Â•òßÁ.	"¼ŽýßÁ
 {òßÁ0“hM¨ýßÁ
f|òßÁ0“h·ÀýßÁ
¹{òßÁ0“h!ÙýßÁ
~•òßÁ\�§7òýßÁ
¯•òßÁ\�§¡
þßÁ
®•òßÁ\�§�#þßÁ
9zòßÁ.Ä>ñ9þßÁ
—zòßÁ.Ä¾�RþßÁ
©zòßÁ.Ä~âiþßÁ
)‚òßÁcÀ�xŠþßÁ
�‚òßÁcÀ�â¢þßÁ
o€òßÁ.Ä~ ³þßÁ
�•òßÁ.Ä~ŠËþßÁ
¹{òßÁ.	"ˆäþßÁ
Â•òßÁi£~“�ÿßÁ
�BòßÁ.	"~EýßÁ
pAòßÁ.	"è]ýßÁ
qAòßÁ.	"RvýßÁ
�<òßÁ0“hã•ýßÁ
Ô<òßÁ0“hM¨ýßÁ
ª:òßÁ0“h·ÀýßÁ
�CòßÁ\�çêØýßÁ
�CòßÁ\�çTñýßÁ
DCòßÁ\�ç¾	þßÁ
I;òßÁ.Ä>¤ þßÁ
”;òßÁ.Ä¾+8þßÁ
©CòßÁcÀÇïYþßÁ
mDòßÁcÀ��rþßÁ
ÕAòßÁ.Ä>˜‚þßÁ
PBòßÁ.Ä~¶šþßÁ
B<òßÁ.	"´³þßÁ
ô:òßÁ.	"�ÌþßÁ
G?òßÁi£~)ðþßÁ
V@òßÁ.	"òüþßÁ
l�òßÁ.	â3^ýßÁ
kþñßÁ0“(ÅwýßÁ
ŸþñßÁ0“(/•ýßÁ
òýñßÁ0“(™¨ýßÁ
6úñßÁ0“h·ÀýßÁ
z�òßÁ\�§ÍÙýßÁ
1�òßÁ\�§7òýßÁ
ÊüñßÁ.Ä~:�þßÁ
DýñßÁ.Ä~¤ þßÁ
o�òßÁcÀ�:AþßÁ
×�òßÁcÀGi[þßÁ
n�òßÁ.Ä¾§kþßÁ
ÿ�òßÁ.Ä¾�„þßÁ
nþñßÁ.	b�•þßÁ
ÂýñßÁ.	byµþßÁ
WþñßÁi£~¿×þßÁ
E
ÓùñßÁ`¬z;�ÿßÁ
“ÄñßÁ.	"‘_ýßÁ
j¿ñßÁ0“h‹xýßÁ
b¿ñßÁ0“hõ•ýßÁ
¿¿ñßÁ0“hö©ýßÁ
§ÅñßÁ\�§�ÃýßÁ
mÅñßÁ\�§vÛýßÁ
½ÅñßÁ\�§àóýßÁ
ý¾ñßÁ.Ä~ã	þßÁ
r¾ñßÁ.Ä>0#þßÁ
vÆñßÁcÀ�LBþßÁ
ÜÄñßÁ.Ä~!SþßÁ
wÄñßÁ.Ä¾‹kþßÁ
z¿ñßÁ.	b‰„þßÁ
z¿ñßÁ.	bü™þßÁ
†ÃñßÁi£~U¿þßÁ
×ÄñßÁ.	"�ÌþßÁ
ë¾ñßÁ`¬ú�êþßÁ
ö„ñßÁ.	â™]ýßÁ
Þ€ñßÁ0“h�xýßÁ
#€ñßÁ0“¨ï•ýßÁ
	€ñßÁ0“(�¨ýßÁ
ë…ñßÁ\�g•ÁýßÁ
�†ñßÁ\�ç�ÛýßÁ
ô~ñßÁ.Ä>þïýßÁ
õ~ñßÁ.Ä¾½�þßÁ
�‡ñßÁcÀÇë)þßÁ
#‡ñßÁcÀ�¨BþßÁ
…ñßÁ.Ä¾,QþßÁ
Ü•ñßÁ.	"4jþßÁ
••ñßÁ.	âe„þßÁ
?„ñßÁi£~»¦þßÁ
;…ñßÁ.	"´³þßÁ
û~ñßÁ`¬zgÑþßÁ
bAñßÁ0“hÆ^ýßÁ
bAñßÁ0“(8wýßÁ
bAñßÁ0“(«•ýßÁ
n
¾HñßÁ\�'�ÀýßÁ
ºAñßÁ.Ä>öÖýßÁ
ºAñßÁ.ÄþfïýßÁ
AJñßÁcÀÇå�þßÁ
RIñßÁcÀ�–'þßÁ
”GñßÁ.ÄþU9þßÁ
cBñßÁ.	"{QþßÁ
cBñßÁ.	¢iþßÁ
TFñßÁi£¾àŽþßÁ
�HñßÁ.	"HœþßÁ
�BñßÁ`¬º”¹þßÁ
„�ñßÁ0“è	^ýßÁ
„�ñßÁ0“èîvýßÁ
„�ñßÁ0“èÓ•ýßÁ
Ð�ñßÁ\�g“ªýßÁ
„�ñßÁ\�ggÁýßÁ
€�ñßÁ.Ä~å×ýßÁ
g�ñßÁ.Ä¾|ïýßÁ
K	ñßÁcÀÇ�þßÁ
#�ñßÁ.Ä¾þ þßÁ
Ø�ñßÁ.Ä~·8þßÁ
§�ñßÁ.	bpPþßÁ
˜�ñßÁi£¾ötþßÁ
Ø�ñßÁ.	b:‚þßÁ
��ñßÁ`¬ºh þßÁ
¢�ñßÁ`¬zý¸þßÁ
SÁðßÁ0“¨ù_ýßÁ
ŸÁðßÁ0“(þwýßÁ
SÁðßÁ0“¨.‘ýßÁ
ŸÆðßÁ\�'Ý©ýßÁ
êÆðßÁ\�g|ÂýßÁ
�ÀðßÁ.Ä¾ƒÖýßÁ
GÈðßÁcÀG”÷ýßÁ
GÈðßÁcÀG\�þßÁ
ÔÆðßÁ.Ä¾› þßÁ
�ÁðßÁ.	â19þßÁ
àÅðßÁi£þ1_þßÁ
IÅðßÁi£>•vþßÁ
ÔÆðßÁ.	¢,„þßÁ
-ÀðßÁ`¬:�¢þßÁ
ž‚ðßÁ0“è4^ýßÁ
�‚ðßÁ0“¨“xýßÁ
5ˆðßÁ\�'«•ýßÁ
ê‡ðßÁ\�§D©ýßÁ
å€ðßÁ.Ä~YÀýßÁ
å€ðßÁ.Ä>�ØýßÁ
_‰ðßÁcÀGlùýßÁ
V‡ðßÁ.Ä>•	þßÁ
¡‡ðßÁ.Ä~("þßÁ
Á•ðßÁ.	â(:þßÁ
•†ðßÁi£>¯^þßÁ
Ô‡ðßÁ.	¢ÄjþßÁ
Å•ðßÁ`¬úòˆþßÁ
ÖBðßÁ0“¨Í^ýßÁ
ÖBðßÁ0“(•xýßÁ
mHðßÁ\�g•‘ýßÁ
¸HðßÁ\�§�«ýßÁ
´AðßÁ.Ä>[ÀýßÁ
ÖIðßÁcÀ��áýßÁ
ÖIðßÁcÀ‡Û÷ýßÁ
cHðßÁ.Ä~ß�þßÁ
œBðßÁ.	bm�þßÁ
ŒFðßÁi£>¹EþßÁ
�HðßÁ.	¢eRþßÁ
�BðßÁ`¬:HpþßÁ
ê�ðßÁ0“(Æ_ýßÁ
ç
Ð�ðßÁ\�§å•ýßÁ
Ð�ðßÁ\�§ÆªýßÁ
�
û�ðßÁcÀÇ¸àýßÁ
��ðßÁcÀ�êùýßÁ
©
ðßÁ.ÄþV
þßÁ
–�ðßÁ.	â¶"þßÁ
�	ðßÁi£>„FþßÁ
]
ðßÁ.	"|SþßÁ
��ðßÁ`¬úÇpþßÁ
�ÂïßÁ0“hø\ýßÁ
:ÈïßÁ\�gñwýßÁ
:ÈïßÁ\�'"‘ýßÁ
6ÁïßÁ.Ä>T§ýßÁ
ëÀïßÁ.Ä¾í¿ýßÁ
°ÉïßÁcÀ�þàýßÁ
òÇïßÁ.Ä>�ðýßÁ
ßÁïßÁ.	b1	þßÁ
gÆïßÁi£¾·-þßÁ
§ÇïßÁ.	bd:þßÁ
KÁïßÁ`¬ú’XþßÁ
�„ïßÁ0“è^]ýßÁ
ö‰ïßÁ\�'�xýßÁ
ö‰ïßÁ\�'�‘ýßÁ
ò‚ïßÁ.Ä~5§ýßÁ
¦‚ïßÁ.Ä~ì¾ýßÁ
ÕŠïßÁcÀ�”àýßÁ
�‰ïßÁ.Äþ:ðýßÁ
WƒïßÁ.	âÐ�þßÁ
*ˆïßÁi£¾ -þßÁ
j‰ïßÁ.	¢d:þßÁ
�ƒïßÁ`¬úÄWþßÁ
lDïßÁ0“h‹_ýßÁ
�JïßÁ\�§³yýßÁ
�JïßÁ\�'M’ýßÁ
JCïßÁ.Äþ3¨ýßÁ
yKïßÁcÀGËÇýßÁ
»IïßÁ.ÄþÏØýßÁ
hIïßÁ.Ä¾öðýßÁ
„DïßÁ.	bØ	þßÁ
�IïßÁi£~0-þßÁ
´IïßÁ.	"t7þßÁ
�…åñßÁ.	â«òùßÁ
•9ãñßÁ.	âP+úßÁ
�ÁäñßÁ.	â�gúßÁ
•fßñßÁ.	¢2¡úßÁ
•ÏÚñßÁ.	boÞúßÁ
•)ÓñßÁ.	bè�ûßÁ
��ÍñßÁ.	"aWûßÁ
ÕdÅñßÁ.	"Ž‘ûßÁ
§øS¥ôßÁ0“(s.þßÁ
§øÅ¦ôßÁ0“è
§8�£ôßÁ0“è*ÚþßÁ
è�ôßÁ.	âkËüßÁ
§81(ôßÁ0“¨:;þßÁ
§8¸'ôßÁ0“h3SþßÁ
§ø�#ôßÁ0“h•kþßÁ
§ø•#ôßÁ0“èm„þßÁ
§8Û'ôßÁ0“hqœþßÁ
§ø;#ôßÁ0“¨&¶þßÁ
§ø5(ôßÁ0“¨¶ÍþßÁ
§8s(ôßÁ0“(>åþßÁ
§¸˜(ôßÁ0“¨ûþþßÁ




ßÁ.	âglúßÁ


ßÁ.	"-šúßÁ


ßÁi£¾¼YúßÁ


ßÁi£¾ÿÐúßÁ

ßÁ6vŸµ�ûßÁ

ßÁi£¾vaûßÁ
ßÁ0“h-ËúßÁ



úßÁ
 
 








�€ÿÿÿÿ
1?W@õßÁ.Ä~€êùßÁ
d”5•$A´Èv¾ÿiÈ@ 1?W@õßÁi£~T�úßÁ
 !+€ÿÿÿÿƒÃ�€ÿÿÿÿ
ÿÿÿEz�€ÿÿÿÿ
 

}ÕÇ×%A´Èv¾ÿiÈ@ 1?W@õßÁi£~’dúßÁ





�Áœ.%A´Èv¾ÿiÈ@ 1?W@õßÁi£þ€›úßÁ





#+€ÿÿÿÿ“y�€ÿÿÿÿ


ßÁ.Äþê³úßÁ


§Ré�"A´Èv¾ÿiÈ@ 1?W@õßÁi£þ¾äúßÁ


ÿÙ•�€ÿÿÿÿ


��•…&A´Èv¾ÿiÈ@ 1?W@õßÁi£þ]	ûßÁ








´Èo™$A´Èv¾ÿiÈ@ 1?W@õßÁi£~L@ûßÁ
*€ÿÿÿÿ£/�€ÿÿÿÿ


Á




³úßÁ



�õßÁ$Ñ{gyÿßÁ
�õßÁ1fSùŒÿßÁ


ßÁÜ³þ�UÿßÁ



t™+ØîßÁÒ³þWžÿßÁ







€ÿÿÿÿ




*˜pjÿßÁÍ‚(L°ùßÁ
 Á
ßÁ–Öý� úßÁ

ßÁ–Öý� úßÁ


ßÁ–Öý� úßÁ

ßÁ–Ö=à£úßÁ
ßÁ‘8ªS�úßÁ


ßÁÅªlD
úßÁ

ßÁ˜¥'ç¢úßÁ

ßÁÅªì¥¥úßÁ

ßÁ™ê
%°úßÁ


ßÁ™êJAŠúßÁ

ßÁÆïÏT€úßÁ


öœþßÁg£¾Ò«ûßÁ
‰þßÁg£>õ¬ûßÁ
œ}ýßÁg£~Ò«ûßÁ
îíüßÁg£~°ªûßÁ

›ÍûßÁg£¾°ªûßÁ
•>ûßÁg£þô¬ûßÁ
î¯úßÁg£¾Ò«ûßÁ
ß

Á

g

£

þ

“

Ä

û

ß

Á




ÃþßÁg£¾àËûßÁ
xþßÁg£¾àËûßÁ
þßÁ,	b,ØûßÁ

uþßÁ,	b,ØûßÁ
ßÁg£~f
üßÁ


ßÁ.“è‰�üßÁ

ßÁg£~S"üßÁ

ßÁZ�çU�üßÁ

ßÁg£~@:üßÁ

ßÁ,Ä¾á2üßÁ

ßÁaÀ‡iTüßÁ

ßÁg£~�jüßÁ

ßÁ,Ä>åaüßÁ

ßÁg£~
‚üßÁ

ßÁ,	âšzüßÁ


Y�	ÿßÁ,Ä~ÕuüßÁ
ßÁg£~÷™üßÁ

ßÁg£¾ò•üßÁ


•g�ÿßÁaÀ�î•üßÁ
ßÁg£~ä±üßÁ

ßÁ,	¢¤©üßÁ


ø_�ÿßÁ,Ä~¯¥üßÁ
§xh¢ÿßÁ.“¨��ýßÁ
ßÁg£~ÑÉüßÁ

ßÁ^¬:âÇüßÁ


xø�ÿßÁ,Ä~œ½üßÁ
ßÁg£~ÀáüßÁ

ÿßÁ.“¨�ÛüßÁ


»��ÿßÁ,	"�ÖüßÁ
ßÁg£~ùüßÁ

ÿßÁ.“hšóüßÁ


»ª	ÿßÁ,	"�îüßÁ
¸³áøßÁ.“h3ïüßÁ
ßÁg£~š�ýßÁ

ÿßÁ.“èQ�ýßÁ


���ÿßÁg£~š�ýßÁ
ø>rùßÁ.“(L�ýßÁ
øîÛøßÁ.“h �ýßÁ
ßÁg£~‡)ýßÁ

ÿßÁ.“h6"ýßÁ


ø�
ÿßÁ,	"æ�ýßÁ
8õqùßÁ.“hq�ýßÁ
¸^ÛøßÁ.“h�ýßÁ
ßÁg£~wAýßÁ

ÿßÁ.“¨–;ýßÁ


øåÿßÁ,	"Ö5ýßÁ
¸¬qùßÁ.“ha7ýßÁ
ø‡ÛøßÁ.“(ñ8ýßÁ
ßÁg£~dYýßÁ

ÿßÁ.“è·SýßÁ


�T�ÿßÁ^¬z�SýßÁ
øOqùßÁ.“hêNýßÁ
xÇÚøßÁ.“hêNýßÁ
ßÁg£~QqýßÁ

ÿßÁ.“hokýßÁ


§øm�ÿßÁ.“h×fýßÁ
8ßÿùßÁ.“h×fýßÁ
x0mùßÁ.“h×fýßÁ
¸ áøßÁ.“h×fýßÁ
§ø� ÿßÁ.“(2¦ýßÁ
ßÁg£~>‰ýßÁ

ÿßÁ.“hê•ýßÁ


§8]�ÿßÁ.“hÄ~ýßÁ
ßÁg£~-¡ýßÁ

ÿßÁ.“¨všýßÁ


§x½�ÿßÁ.“h³–ýßÁ
ßÁg£~�¹ýßÁ

ÿßÁ.“h�³ýßÁ


§øí�ÿßÁ.“h ®ýßÁ
ßÁg£~�ÑýßÁ

ÿßÁZ�'eËýßÁ


§¸Ï�ÿßÁ.“h•ÆýßÁ
§ø€¢ÿßÁ.“(��þßÁ
ßÁg£~ôèýßÁ

ÿßÁZ�'³âýßÁ


§x��ÿßÁ.“hzÞýßÁ
x�(ùßÁ.“hzÞýßÁ
ßÁg£>ä
ÿßÁZ�gÖúýßÁ

§xœ�ÿßÁ.“(jöýßÁ
¸µ(ùßÁ.“(jöýßÁ
ßÁg£>Ñ�þßÁ


ÿßÁZ�'Ž�þßÁ

§ø��ÿßÁ.“(W�þßÁ
x&¹ùßÁ.“(W�þßÁ
¸Œ'ùßÁ.“(W�þßÁ
ßÁg£>¾0þßÁ


ÿßÁZ�'¯*þßÁ

§¸@�ÿßÁ.“(D&þßÁ
xÐ¸ùßÁ.“h«%þßÁ
8î"ùßÁ.“(D&þßÁ
ßÁg£>«HþßÁ


ÿßÁZ�gýAþßÁ

§xÚ�ÿßÁ.“(1>þßÁ
xN¹ùßÁ.“(1>þßÁ
8Ù"ùßÁ.“(1>þßÁ
ßÁg£>š`þßÁ


ÿßÁZ�§‰ZþßÁ

§ør�ÿßÁ.“( VþßÁ
x•¸ùßÁ.“( VþßÁ
ø]"ùßÁ.“( VþßÁ
ßÁg£>‡xþßÁ


ÿßÁZ�ç}sþßÁ

§¸£�ÿßÁ.“(nþßÁ
8�¹ùßÁ.“(nþßÁ
¸Ø"ùßÁ.“(nþßÁ
ßÁg£>t•þßÁ


ÿßÁZ�çËŠþßÁ

§¸X�ÿßÁ.“(ú…þßÁ
xÔ¸ùßÁ.“(ú…þßÁ
8ë"ùßÁ.“(^†þßÁ
ì[ª¥ÿßÁZ�ç¤ÁþßÁ
ßÁg£>a¨þßÁ


ÿßÁZ�'í¢þßÁ

§¸^�ÿßÁ.“(ç•þßÁ
8�¹ùßÁ.“(ç•þßÁ
¸¤#ùßÁ.“(ç•þßÁ
ßÁg£>QÀþßÁ


ÿßÁ,Äþ?¸þßÁ

§8N�ÿßÁ.“(×µþßÁ
ø,¹ùßÁ.“(×µþßÁ
x•"ùßÁ.“(×µþßÁ
ßÁg£>>ØþßÁ


ÿßÁ,Ä¾•ÏþßÁ

§8Ÿ�ÿßÁ.“(ÄÍþßÁ
¸•FúßÁ.“(ÄÍþßÁ
¸á³ùßÁ.“(ÄÍþßÁ
ø�(ùßÁ.“(ÄÍþßÁ
ßÁg£>+ðþßÁ


ÿßÁ,Ä~EçþßÁ

ì›¯�ÿßÁZ�g]æþßÁ


ßÁg£~-RüßÁ
ßÁg£~×ÑûßÁ

1•xªÿßÁg£¾6¼ûßÁ
3þßÁg£¾àËûßÁ
éýßÁg£¾àËûßÁ
 þßÁ,	b,ØûßÁ


æýßÁ,	b,ØûßÁ
¤ýßÁg£¾àËûßÁ
YýßÁg£¾àËûßÁ
 ýßÁ,	b,ØûßÁ

WýßÁ,	b,ØûßÁ
�ýßÁg£¾àËûßÁ
ÊüßÁg£¾àËûßÁ
 ýßÁ,	b,ØûßÁ


ÇüßÁ,	b,ØûßÁ
…üßÁg£¾àËûßÁ
:üßÁg£¾àËûßÁ
 üßÁ,	b,ØûßÁ

8üßÁ,	b,ØûßÁ
öûßÁg£¾àËûßÁ
«ûßÁg£¾àËûßÁ
 ûßÁ,	b,ØûßÁ


©ûßÁ,	b,ØûßÁ
fûßÁg£¾àËûßÁ
�ûßÁg£¾àËûßÁ
 ûßÁ,	b,ØûßÁ

�ûßÁ,	b,ØûßÁ
×úßÁg£¾àËûßÁ
ŒúßÁg£¾àËûßÁ
 úßÁ,	b,ØûßÁ


ŠúßÁ,	b,ØûßÁ
HúßÁg£¾àËûßÁ
ýùßÁg£¾àËûßÁ
 úßÁ,	b,ØûßÁ

úùßÁ,	b,ØûßÁ
ºùßÁg£¾àËûßÁ
oùßÁg£¾àËûßÁ
 ùßÁ,	b,ØûßÁ


mùßÁ,	b,ØûßÁ
,ùßÁg£¾àËûßÁ
áøßÁg£¾àËûßÁ
 ùßÁ,	b,ØûßÁ

ßøßÁ,	b,ØûßÁ


ßÁÆï•`äùßÁ

ßÁ‘8ª‡èùßÁ


¸vÿßÁ.“hÆ/üßÁ
���ÿßÁZ�§_HüßÁ
Ùh�ÿßÁ,Ä~å]üßÁ
§8N¡ÿßÁ.“(¹_þßÁ
¸BÿßÁ.“hÙ�üßÁ


¢1•Ë8ÿßÁg£þ=ßûßÁ


¿ ÊþßÁ¾=oº}úßÁ
ÿd’þßÁ¾=oº}úßÁ
¿öUþßÁ¾=/ã|úßÁ
?�þßÁ¾=/�wúßÁ
¿�ÝýßÁ¾=¯roúßÁ
ÿ'žýßÁ¾=oãgúßÁ
¿°\ýßÁ¾=o5fúßÁ
ÿ•#ýßÁ¾=o^eúßÁ
³¹ úßÁg£¾Ò«ûßÁ
3â•ùßÁg£~°ªûßÁ
ó•�ùßÁg£>°ªûßÁ


¢1¿J«ÿßÁg£>ÖëûßÁ


Ù>›ÿßÁ,Ä>…;üßÁ
ø� ÿßÁ,Äþ�šüßÁ
¯
]ÀþßÁ,	"ÅþûßÁ
É¿þßÁ,	"²�üßÁ
ýºþßÁ.“hÆ/üßÁ
+»þßÁ.“h³GüßÁ
�»þßÁ.“h _üßÁ
ØÀþßÁZ�§<xüßÁ
—xþßÁ,	¢1
�xþßÁ,	¢��üßÁ
8sþßÁ.“è21üßÁ
fsþßÁ.“è�IüßÁ
�rþßÁ.“è�aüßÁ
�yþßÁZ�'©yüßÁ
..þßÁ,	"ÅþûßÁ
•+þßÁ,	"²�üßÁ
Ÿ-þßÁ,	"Ÿ.üßÁ
Û(þßÁ.“(ÖHüßÁ
¢.þßÁZ�graüßÁ
ò-þßÁZ�g_yüßÁ
$.þßÁZ�gL‘üßÁ
9(þßÁ,Ä>�§üßÁ
äåýßÁ,	"ÅþûßÁ
ÓäýßÁ,	"²�üßÁ
UåýßÁ,	"Ÿ.üßÁ
YáýßÁ.“(ÖHüßÁ
YæýßÁZ�graüßÁ
¨åýßÁZ�g_yüßÁ
jçýßÁZ�gL‘üßÁ
ïßýßÁ,Ä>�§üßÁ
ñ›ýßÁ,	"ÅþûßÁ
ì›ýßÁ,	"²�üßÁ
IœýßÁ,	"g/üßÁ
�œýßÁ,	"ŒFüßÁ
›œýßÁ,	bfwüßÁ
µ—ýßÁ.“¨}•üßÁ
æœýßÁZ�ç�©üßÁ
••ýßÁZ�ç�ÁüßÁ
¥œýßÁ,	¢À^üßÁ
”•ýßÁ,Ä~‹ÕüßÁ
=–ýßÁ,Ä~xíüßÁ
*–ýßÁ,Ä~e�ýßÁ
–•ýßÁ,Ä~R�ýßÁ
¯•ýßÁ,Ä~B5ýßÁ
"žýßÁaÀ�[UýßÁ
î•ýßÁaÀ�omýßÁ
ÊXýßÁ,	"ÅþûßÁ
ÅXýßÁ,	"²�üßÁ
;UýßÁ,	"Ÿ.üßÁ
ÞXýßÁ,	"ŒFüßÁ
¬XýßÁ,	bfwüßÁ
ŽTýßÁ.“¨}•üßÁ
¿YýßÁZ�ç�©üßÁ
ÞXýßÁZ�ç�ÁüßÁ
~YýßÁ,	¢À^üßÁ
¥QýßÁ,Ä~‹ÕüßÁ
NRýßÁ,Ä~xíüßÁ
�SýßÁ,Ä~e�ýßÁ
oRýßÁ,Ä~R�ýßÁ
ˆRýßÁ,Ä~B5ýßÁ
ûZýßÁaÀ�[UýßÁ
Ž[ýßÁaÀÇþnýßÁ
ò�ýßÁ,	"ÅþûßÁ
ï�ýßÁ,	"²�üßÁ
�ýßÁ,	"Ÿ.üßÁ
��ýßÁ,	"ŒFüßÁ
äýßÁ,	"y^üßÁ
ƒýßÁ,	"ivüßÁ
D�ýßÁ,	"VŽüßÁ
"�ýßÁ.“hj§üßÁ
"�ýßÁ.“hW¿üßÁ
��ýßÁZ�§ò×üßÁ
²�ýßÁ,Ä~xíüßÁ
B�ýßÁ,Ä~e�ýßÁ
��ýßÁaÀ�~%ýßÁ
$�ýßÁaÀ�n=ýßÁ
1�ýßÁaÀ�[UýßÁ
º�ýßÁaÀ�HmýßÁ
ª�ýßÁaÀ�5…ýßÁ
“�ýßÁaÀ�$•ýßÁ
hýßÁ,Ä~å¬ýßÁ
hýßÁ,Ä>½ÅýßÁ
WÃüßÁ,	b“þûßÁ
òÄüßÁ,	"²�üßÁ
‹ÄüßÁ,	"Ÿ.üßÁ
ÄÃüßÁ,	"ŒFüßÁ
÷ÃüßÁ,	"y^üßÁ
•¿üßÁ.“h•wüßÁ
F¿üßÁ.“h}•üßÁ
ˆÅüßÁZ�§�¨üßÁ
k¾üßÁ,Ä~œ½üßÁ
ò½üßÁ,Ä~‹ÕüßÁ
0ÆüßÁaÀ�¤õüßÁ
 ÅüßÁaÀ�‘ýßÁ
ÊÆüßÁaÀ�~%ýßÁ
oÅüßÁaÀ�n=ýßÁ
ÙÄüßÁ,Ä~/MýßÁ
ÒÅüßÁ,Ä>‘dýßÁ
Ò}üßÁ,	"ÅþûßÁ
Ç~üßÁ,	"²�üßÁ
Ñ}üßÁ,	"Ÿ.üßÁ
d}üßÁ,	"ŒFüßÁ
Ï}üßÁ,	"y^üßÁ
ê}üßÁ,	"ivüßÁ
=}üßÁ,	"VŽüßÁ
=}üßÁ,	"C¦üßÁ
4yüßÁ.“hW¿üßÁ
°yüßÁ.“hF×üßÁ
|}üßÁZ�§ßïüßÁ
ÚwüßÁ,Ä~e�ýßÁ
ÅwüßÁ,Ä~R�ýßÁ
S€üßÁaÀÇ5>ýßÁ
q•üßÁaÀ�[UýßÁ
ß}üßÁ,Ä~äeýßÁ
¨•üßÁ,Ä~	}ýßÁ
•~üßÁ,Ä~ø”ýßÁ
E•üßÁ,Ä~å¬ýßÁ
°~üßÁ,Ä~ÒÄýßÁ
˜~üßÁ,Ä~¿ÜýßÁ
�~üßÁ,Ä>¯ôýßÁ
OyüßÁ,	â/þßÁ
OyüßÁ,	"„&þßÁ
�3üßÁ,	"ÅþûßÁ
½-üßÁ,	"Ÿ.üßÁ
—3üßÁ,	"²�üßÁ
³3üßÁ,	"ŒFüßÁ
²3üßÁ,	"y^üßÁ
ú.üßÁ.“h•wüßÁ
]/üßÁZ�§)•üßÁ
¢-üßÁ,Ä~¯¥üßÁ
,üßÁ,Ä~œ½üßÁ
�6üßÁaÀ�·ÝüßÁ
F4üßÁ,Ä~xíüßÁ
•3üßÁ,Ä~e�ýßÁ
Á4üßÁ,Ä~R�ýßÁ
™3üßÁ,Ä~B5ýßÁ
�3üßÁ,Ä~/MýßÁ
M.üßÁ,	"°eýßÁ
%îûßÁ,	"ÅþûßÁ
�ïûßÁ,	ây�üßÁ
�îûßÁ,	"Ÿ.üßÁ
	îûßÁ,	"ŒFüßÁ
ƒîûßÁ,	"y^üßÁ
"îûßÁ,	"ivüßÁ
HïûßÁ,	"VŽüßÁ
�ïûßÁ,	"C¦üßÁ
ŒíûßÁ,	"0¾üßÁ
TéûßÁ.“hF×üßÁ
ƒéûßÁ.“h3ïüßÁ
1ïûßÁZ�§Ì�ýßÁ
1ïûßÁZ�§¹�ýßÁ
DèûßÁ,Ä~B5ýßÁ
YðûßÁaÀ�[UýßÁ
XðûßÁaÀ�HmýßÁ
žîûßÁ,Ä~	}ýßÁ
çîûßÁ,Ä~ø”ýßÁ
ðèûßÁ,	"yýßÁ
òèûßÁ,	"fÅýßÁ
ÔéûßÁ,	"SÝýßÁ

éûßÁ,	âBõýßÁ
néûßÁ,	â/þßÁ
[èûßÁ,	â�%þßÁ
wèûßÁ,	â	=þßÁ
ÈçûßÁ,	âøTþßÁ
tíûßÁg£>‡xþßÁ
gïûßÁg£>Ý‘þßÁ
\¦ûßÁ,	"ÅþûßÁ
‰¦ûßÁ,	"²�üßÁ
ž¥ûßÁ,	"Ÿ.üßÁ
±§ûßÁ,	"ŒFüßÁ
t¦ûßÁ,	"y^üßÁ
Q¢ûßÁ.“h•wüßÁ
]¨ûßÁZ�§)•üßÁ
¬ ûßÁ,Ä~¯¥üßÁ
˜§ûßÁaÀ�ÈÅüßÁ
�§ûßÁ,Ä~‹ÕüßÁ
R ûßÁ,	â—ìüßÁ
 ûßÁ,	"ù�ýßÁ
C¡ûßÁ,	"æ�ýßÁ
¯ ûßÁ,	"Ö5ýßÁ
1 ûßÁ,	"ÃMýßÁ
Ü¥ûßÁg£~QqýßÁ
Þ]ûßÁ,	"ÅþûßÁ

^ûßÁ,	ây�üßÁ
Ü]ûßÁ,	"Ÿ.üßÁ
�^ûßÁ,	"ŒFüßÁ

^ûßÁ,	"A_üßÁ
”XûßÁ,	"ivüßÁ
Ü]ûßÁ,	"VŽüßÁ
Ü]ûßÁ,	"C¦üßÁ
¾]ûßÁ,	"À¿üßÁ
1]ûßÁ,	"�ÖüßÁ
�YûßÁ.“h3ïüßÁ
ßXûßÁ.“h �ýßÁ
¶^ûßÁZ�§• ýßÁ
Õ^ûßÁZ�§©7ýßÁ
ú_ûßÁaÀ�4nýßÁ
D`ûßÁaÀ�!†ýßÁ
èWûßÁ,ÄþžMýßÁ
X^ûßÁ,Ä~ø”ýßÁ
r^ûßÁ,Ä~å¬ýßÁ
\XûßÁ,	"’ÆýßÁ
ÄXûßÁ,	"SÝýßÁ
/]ûßÁg£>ä
¶\ûßÁg£>Ñ�þßÁ
�]ûßÁg£>¾0þßÁ
–]ûßÁg£>«HþßÁ
µ\ûßÁg£>š`þßÁ
�]ûßÁg£>‡xþßÁ
�]ûßÁg£>t•þßÁ
µ\ûßÁg£>a¨þßÁ
4]ûßÁg£>QÀþßÁ
?^ûßÁ,	âœÌþßÁ
?^ûßÁ,	âòåþßÁ
F�ûßÁ,	"ÅþûßÁ
®�ûßÁ,	"²�üßÁ
D�ûßÁ,	âÊ/üßÁ
B�ûßÁ,	"ŒFüßÁ
—�ûßÁ,	"y^üßÁ
}�ûßÁ.“h•wüßÁ
×�ûßÁZ�§)•üßÁ
x�ûßÁaÀ�ÛüßÁ
¾�ûßÁ,Ä~œ½üßÁ
_�ûßÁ,	"¯×üßÁ
–�ûßÁg£~ùüßÁ
~�ûßÁg£~š�ýßÁ
��ûßÁg£~‡)ýßÁ
•�ûßÁg£~wAýßÁ
¥�ûßÁ,	"°eýßÁ
o�ûßÁg£~dYýßÁ
“ÏúßÁ,	"ÅþûßÁ
*ÎúßÁ,	b5�üßÁ
ŽÏúßÁ,	"Ÿ.üßÁ
¤ÏúßÁ,	"ŒFüßÁ
ÃÎúßÁ,	"Ý^üßÁ
�ÏúßÁ,	"ivüßÁ
§ÏúßÁ,	"VŽüßÁ
´ÎúßÁ,	"J§üßÁ
ùÎúßÁ,	b2ÀüßÁ
ÙÉúßÁ.“èLÖüßÁ
ÃÊúßÁ.“h3ïüßÁ
DÊúßÁ.“h �ýßÁ
ƒÏúßÁZ�§å ýßÁ
cÉúßÁ,Ä~B5ýßÁ
ãÈúßÁ,Ä~“MýßÁ
ÂÑúßÁaÀ�HmýßÁ
ŽÏúßÁ,Ä~	}ýßÁ
�ÏúßÁ,Ä~ø”ýßÁ
ãÉúßÁ,	"yýßÁ
áÍúßÁg£~kÑýßÁ
_ÏúßÁg£~ôèýßÁ
MÎúßÁg£>ä
òÏúßÁ,	â/þßÁ
QÐúßÁ,	â�%þßÁ
‰ÐúßÁ,	"�?þßÁ
vÏúßÁ,	"•VþßÁ
uÏúßÁ,	"ænþßÁ
@ÐúßÁ,	"Ó†þßÁ
UÐúßÁ,	"ÃžþßÁ
ÙÏúßÁ,	"°¶þßÁ
wÊúßÁ^¬zæÓþßÁ
æÈúßÁ^¬:bëþßÁ
ú„úßÁ,	"ÅþûßÁ
�†úßÁ,	"²�üßÁ
>†úßÁ,	"Ÿ.üßÁ
c…úßÁ,	"ŒFüßÁ
Ž€úßÁ.“hh`üßÁ
¬€úßÁ.“h•wüßÁ
g•úßÁ,Ä~ŠŽüßÁ
,ˆúßÁaÀ�ÛüßÁ
|…úßÁ,Ä~œ½üßÁ
¯„úßÁg£~$âüßÁ
¶„úßÁg£~ùüßÁ
V†úßÁ,	bÍ�ýßÁ
Þ…úßÁ,	"æ�ýßÁ
Ý…úßÁ,	"Ö5ýßÁ
J…úßÁ,	"ÃMýßÁ
�€úßÁ^¬zùjýßÁ
B?úßÁ,	"ÅþûßÁ
m?úßÁ,	"Þ�üßÁ
??úßÁ,	"Ÿ.üßÁ
(?úßÁ,	"ŒFüßÁ

?úßÁ,	"y^üßÁ
Å>úßÁ,	"ivüßÁ
Ó?úßÁ,	"VŽüßÁ
t?úßÁ,	"C¦üßÁ
×?úßÁ,	"0¾üßÁ
r:úßÁ.“hF×üßÁ
Þ9úßÁ.“h3ïüßÁ
â?úßÁZ�§”�ýßÁ
Õ?úßÁZ�§¹�ýßÁ
{9úßÁ,Ä~B5ýßÁ
?AúßÁaÀ�[UýßÁ
º?úßÁ,Ä~�eýßÁ
Ó?úßÁ,Ä~	}ýßÁ
•:úßÁ,	"Œ•ýßÁ
”>úßÁg£~�¹ýßÁ
ÿ=úßÁg£~�ÑýßÁ
»?úßÁ,	"SÝýßÁ
¼?úßÁ,	âBõýßÁ
õ8úßÁ^¬:¥�þßÁ
c9úßÁ^¬:f*þßÁ
c9úßÁ^¬:SBþßÁ
÷9úßÁ^¬:BZþßÁ
K9úßÁ^¬:/rþßÁ
29úßÁ^¬:¸‰þßÁ
è8úßÁ^¬:	¢þßÁ
g9úßÁ^¬:ù¹þßÁ
ø×FúßÁ.“è£åþßÁ
•÷ùßÁ,	"ñÿûßÁ
wøùßÁ,	"²�üßÁ
�øùßÁ,	"Ÿ.üßÁ
ú÷ùßÁ,	"ŒFüßÁ
ÁóùßÁ.“h _üßÁ
ÊøùßÁZ�§hyüßÁ
ÊòùßÁ,Ä~Â•üßÁ
	ùùßÁ,Ä~¯¥üßÁ
±òùßÁ,	"0¾üßÁ
N÷ùßÁg£~ÀáüßÁ
ùùßÁ,	"�îüßÁ
²òùßÁ^¬zB�ýßÁ
DóùßÁ^¬z/#ýßÁ
�òùßÁ^¬z�;ýßÁ
RòùßÁ^¬z�SýßÁ
ß±ùßÁ,	"ÅþûßÁ
¦±ùßÁ,	"²�üßÁ
m²ùßÁ,	"Ÿ.üßÁ
D±ùßÁ,	"ŒFüßÁ
p±ùßÁ,	"A_üßÁ
]±ùßÁ,	"ivüßÁ
Ú±ùßÁ,	"VŽüßÁ
É°ùßÁ,	"C¦üßÁ
1±ùßÁ,	"0¾üßÁ
¹ùßÁ.“hF×üßÁ
§¬ùßÁ.“h3ïüßÁ
ç²ùßÁZ�§Ì�ýßÁ
X²ùßÁZ�§¹�ýßÁ
�´ùßÁaÀ�[UýßÁ
…«ùßÁ,Ä~B5ýßÁ
U²ùßÁ,Ä~�eýßÁ
VùßÁ,	"•}ýßÁ
.±ùßÁg£~-¡ýßÁ
;²ùßÁ,	"yýßÁ
Å±ùßÁ,	"fÅýßÁ
Ç«ùßÁ^¬z
¼ªùßÁ^¬:ŒúýßÁ
x�´ùßÁ.“(ÎåþßÁ
‘jùßÁ,	"‹ÿûßÁ
”jùßÁ,	"²�üßÁ
jùßÁ,	"Ÿ.üßÁ
EkùßÁ,	"ŒFüßÁ
�gùßÁ.“h _üßÁ
9lùßÁZ�§<xüßÁ
ÓdùßÁ,Ä~Â•üßÁ
¤kùßÁ,Ä~¯¥üßÁ
}jùßÁg£~ÑÉüßÁ
�kùßÁ,	"�ÖüßÁ
6eùßÁ^¬zUóüßÁ
Ò ùßÁ,	"ÃþûßÁ

c!ùßÁ,	"Ÿ.üßÁ
< ùßÁ,	"ŒFüßÁ
9 ùßÁ,	â¤_üßÁ
Ð ùßÁ,	"ivüßÁ
Ï ùßÁ,	"VŽüßÁ
Ó ùßÁ,	"C¦üßÁ
��ùßÁ.“hW¿üßÁ
��ùßÁ.“hF×üßÁ
q�ùßÁ.“h3ïüßÁ
ú!ùßÁZ�§Ì�ýßÁ
Ü�ùßÁ,Ä~R�ýßÁ
	#ùßÁaÀ�n=ýßÁ
�#ùßÁaÀ�[UýßÁ
†�ùßÁ,	"°eýßÁ
¾ ùßÁg£~>‰ýßÁ
{�ùßÁg£~-¡ýßÁ
O!ùßÁ,	"yýßÁ
 �ùßÁ^¬z¯ÊýßÁ
x·(ùßÁ.“¨™åþßÁ
7ÙøßÁ,	"‹ÿûßÁ
=ÙøßÁ,	"²�üßÁ
ÑÙøßÁ,	"Ÿ.üßÁ
ÒÙøßÁ,	"ŒFüßÁ
�ÕøßÁ.“h _üßÁ
øÚøßÁZ�§<xüßÁ
�ÜøßÁaÀ�î•üßÁ
‡ÔøßÁ,	"C¦üßÁ
BÙøßÁg£~ÑÉüßÁ
¡ÔøßÁ^¬zhÛüßÁ
¿G'üßÁ,Ä~âÐùßÁ
Þ…�€ÿÿÿÿ9s�€ÿÿÿÿ


ÿÿÿû)�€ÿÿÿÿ
 

Æúª8&A´Èv¾ÿiÈ@¢1¿G'üßÁg£þ¤8úßÁ





�Áœ.%A´Èv¾ÿiÈ@¢1¿G'üßÁg£~“oúßÁ





ˆ�€ÿÿÿÿI)�€ÿÿÿÿ


ßÁ,Ä~ý‡úßÁ
§Ré�"A´Èv¾ÿiÈ@¢1¿G'üßÁg£~Ñ¸úßÁ


ÿ•M�€ÿÿÿÿ


Ä#P¸&A´Èv¾ÿiÈ@¢1¿G'üßÁg£~pÝúßÁ








‰EÀ'&A´Èv¾ÿiÈ@¢1¿G'üßÁg£þ^�ûßÁ









ßÁÂ³þ�UÿßÁ



Ü�°pÿßÁÄ³þWžÿßÁ

�ùßÁZ�‡ÝyÿßÁ
�ùßÁg£^o•ÿßÁ


€ÿÿÿÿ









221

505

O

P

S

TABLE I

TABLE II

SHOULDER RECOVERABLE

AREA-6:1 SLOPE

S

WIDTH

(P )
WIDTH

PAVED SHOULDER

S

OFFSET FROM

TO FACE OF GUARDRAIL

(O)

(O)

TO FACE OF GUARDRAIL

OFFSET FROM

S

PAVED SHOULDER

WIDTH

(P )

15’

13’

11’

3’ or 4’

12’

10’

8’

15’

13’

11’

8’

12’

10’

8’

6’

5’

8’

9’

GR-INS

ASPHALT CURB SECTION

CURB

4" ASPHALT

4"

SHOULDER

PAVED

APPROACH

MATERIAL

BACK-UP

CONCRETE

ASPHALT

12’ MINIMUM

1’ TO 2’

TOTAL SHOULDER

(S)

17’ 12’ 14’

(S)

WIDTH

TOTAL SHOULDER

17’ 12’ 14’

6’ or 10’

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

501.39

SHEET 6 OF 8
W-BEAM GUARDRAIL INSTALLATION CRITERIA

OR SHOULDER

TRAVEL LANE

SHOULDER

12’ MINIMUM

BUT NO STEEPER THAN 6:1

SLOPE STEEPER THAN 10:1

SHOULDER HINGE POINT

2’ OR LESS

SHOULDER

SHOULDER HINGE POINT

VARIES

MEASURING GUARDRAIL HEIGHT ON FRONT SLOPE RELATIVE TO SHOULDER HINGE POINT

OR FLATTER

SLOPE 10:1 
EXTENDED

SHOULDER SLOPE 

ALIGNED WITH FACE OF CURB

FACE OF GUARDRAIL IS TO BE 

* *
*

*

HEIGHT PER STANDARD GR-2 OR GR-8

5’ 0 2’

7’ 4’

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

TRAFFIC LANES LEFT OF TRAFFIC

NORMAL GUARDRAIL LOCATION-THROUGH 

TRAFFIC LANES RIGHT OF TRAFFIC

NORMAL GUARDRAIL LOCATION-THROUGH 

GR-2 INSTALLATION WITH CG-3 OR CG-7 CURB

ALIGNED WITH FACE OF CURB.

FACE OF GUARDRAIL IS TO BE
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07/15

DESIGN SPEED < 45 MPH USE GR-2 

 

DESIGN SPEED > 45 MPH USE GR-2A

USE GR-2. 

DESIGN SPEED < 45 MPH 

USE GR-2A 

DESIGN SPEED > 45 MPH

EDGE OF TRAVELED WAY

EDGE OF TRAVELED WAY

RECOVERABLE SLOPE

GUARDRAIL LOCATION ON 

NORMAL GUARDRAIL LOCATION SEE STANDARD MC-4 FOR PAVING UNDER GUARDRAIL.

MANUAL.
CLASSIFICATION AS DEFINED IN THE ROAD DESIGN 
BE IN ACCORDANCE WITH THE ROADWAY 
FACE OF THE RAIL. THE PAVED WIDTH USED SHALL
THE PAVED SHOULDER MAY BE EXTENDED TO THE
PAVED SHOULDER WIDTHS SHOWN ARE MINIMUM. 

NOTE:

(SEE NOTE)

(SEE NOTE)

(PAVED & GRADED)

(PAVED & GRADED)

3’ or 4’ 5’

9’

8’

6’

3’ or 4’

3’, 4’ or 6’

0 or 2’

SEE APPENDIX I    OF THE ROAD DESIGN MANUAL

OR URBAN DESIGNS WITH SIDEWALK OR SIDEWALK SPACE

FOR GUARDRAIL DESIGN POLICIES USING CURB & GUTTER

5’ 0 2’

7’ 4’0 or 2’

3’, 4’, or 8’

0, 3’, or 4’

0 or 3’

3’, 4’,  or 10’






.“hÉ
ãùß

Á


 



ùßÁ









r�í‹*üßÁg£¾Œ•ûßÁ
¢1?{4úßÁg£¾ŽŽûßÁ







 


r�-Ÿ�úßÁg£þºîüßÁ




�ùßÁïò¡2yÿßÁ
�ùßÁ˜}i£ŽÿßÁ
*˜pjÿßÁÍ‚(L°ùßÁ





ßÁ


§8(öûßÁ,Äþ{�üßÁ





Á

z™Ó3ûßÁ,Ä¾
zÙHçúßÁ,Ä~YûßÁ


ßÁ


¿� úßÁ,Äþü«ûßÁ


Á,Ä~L¾ûßÁ



Á
ßÁ


ßÁ

 
ßÁ
ßÁ
 õW�/üßÁ^¬ú�³ùßÁ




|ãþßÁ7Iî
g£iþßÁÉW½�ŸýßÁ
mHtýßÁ¿ƒ=�›ýßÁ
ò•üßÁ••ÅV˜ýßÁ
Ãê¤ùßÁ9í=gƒýßÁ
�QªdúßÁzV¢k•ýßÁ
•šmXûßÁó
Õü~ýßÁ
…¸�MüßÁï–¨I~ýßÁ
<±w5þßÁ0Ôù�‚ýßÁ
-È´@ýßÁ=ê S•ýßÁ

 ßÁ]�¼eˆþßÁ
²?•ûßÁ••…¬šýßÁ
û�™úßÁø•I›ýßÁ


ÿÿÿp��€ÿÿÿÿ
ÿÿÿÿ

ÿÿÿôr�€ÿÿÿÿ


¶)�€ÿÿÿÿ
ÿ’
�€ÿÿÿÿ


€ÿÿÿÿ
ßÁ]�¼‹äýßÁ

ßÁ]�¼½íýßÁ

ßÁ]�¼½íýßÁ





¿¼ŸŠþßÁ,	â�äýßÁ
 ¿ü¡†ýßÁ,	¢�ßýßÁ




¿<w$úßÁ,	âíÐýßÁ


¿|H
ûßÁ,	â´ßýßÁ




¿ü@�üßÁ,	bi×ýßÁ
 ßÁ]�¼½íýßÁ


ßÁ]�üÍãýßÁ

ßÁ]�¼½íýßÁ
ßÁ]�|E‹þßÁ


ßÁ]�¼eˆþßÁ














öÅüßÁg£¾wkýßÁ






èÂ¹½€A<ccÚ4üßÁ©rôU¾AàÁ







ßÁÂ³þ�UÿßÁ



‘ÙùpÿßÁÄ³þWžÿßÁ



ýá§@UýßÁ�AþoÁûßÁ



�


Ñ�€ÿÿÿÿ¯˜�€ÿÿÿÿ









�õßÁ€ïÃ3xÿßÁ
�õßÁ…¤‰Š•ÿßÁ



Á


 


ßÁ
 Á








§8�°ñßÁ0“è'ïýßÁ


p�-ôÄóßÁi£¾œ\úßÁ


p�ëïßÁi£>@júßÁ
Á




„:m�fñßÁö‘•�ÕûßÁ




 Á


áúßÁ





 

 1•W�õßÁ.Äþ#ÈüßÁ


 1•W�õßÁi£~¨æüßÁ


;ýßÁ
Á





ßÁ



ž§8�MòßÁ0“èŸ¤üßÁ





çÖ!gïßÁ„u�!TýßÁ





ç–oÕôßÁ„u˜IªûßÁ



ö	�ñßÁ0“è£ÊùßÁ


ßÁ



õßÁ0“híÄùßÁ

ßÁ
Á






 ßÁ0“¨È�
ûßÁ


¶ùßÁ






 ßÁÐV˜ŠªûßÁ

ßÁ;�3"®ûßÁ



 ßÁÐV˜$?ýßÁ

ßÁ;�3¼BýßÁ










ßÁÜ³þ�UÿßÁ



4zUÖîßÁÒ³þWžÿßÁ

è¢dÒîßÁÎ‚(L°ùßÁ



¶É��¸ýßÁ
 

¦úßÁ
�¨�2õßÁi£¾Ø•úßÁ

È§5€ÿÿÿÿ�“�€ÿÿÿÿ

¸“_ÿßÁ




221

505

MB-3

STANDARD MB-3 POST SPACING IS 6’-3".

W BEAM BACK UP PLATE, AND ASSOCIATED HARDWARE

SEE SHEET NO. 501.01.

POST, AND BLOCKOUTS ARE TO BE GALVANIZED.

STANDARD WASHERS ARE TO BE USED ON 

BOLT 

ALL HOLES IN POST

AND BRACKET TO

STEEL POST

METHOD OF TREATMENT AT BRIDGE PIER OR MEDIAN OBSTRUCTION

GAL. STEEL

10D COMMON

NAIL (DRIVE

SOUTHERN

PINE

POST TO BE

6’-3"
6’-3"

FLARE RATE SEE TABLE.

FLARE RATES

DESIGN

SPEED SHY LINE

INSIDE

SHY LINE

BEYOND

MPH
SHY

LINE
RATE

FLARE FLARE

RATE

50

40

30

30:1

26:1

21:1

13:1  7:1

8:1

11:1

14:1

15:1

BOLT

6
’-

0
"
 

M
IN
.

8" 6" 8"

1
’-

2
"

�" X 10"

W6X8.5 OR W6X9

BE �" IN DIAMETER.

8’

5’

LS

70

60

8" 8" 8"

6
"

1
’-

2
"

�" DIAMETER.

�" X 26"

6
’-

0
"
 

M
IN
.

�
"

6
"

7
"

1
4
"

�" 

6X8 WOOD POST

�" 

DRILL

TREATED PINE BLOCK

OR RECYCLED MATERIAL

ALTERNATE TYPE POSTS AND BLOCKOUTS MAY BE 

6"

1
4
"

�"

6
"

�
"

7
"

�" DRILL8"

8" 8"

OR WELDED

POST MAY BE HOT ROLLED

6"X8"X1’-2"

6"

1-�
"

1-�"
CYCLED MATERIAL

PINE BLOCK OR RE-

6"X 6"X1’-2" TREATED 

SUGGESTED MAXIMUM FLARE RATE 

FOR SEMI-RIGID BARRIER SYSTEMS.

RESTRICTION THAT THE SAME TYPE OF POST AND 

6"

IMPACT ATTENUATOR, CAT, BRAKEMASTER OR STANDARD GR-HDW W BEAM

END SECTION (BUFFER). (BUFFER END SECTION MAY ONLY BE USED WHEN

LOCATED OUTSIDE OF CLEAR ZONE.)

ALL HOLES IN

FOR DETAILS OF RAIL ELEMENT, RAIL SPLICE JOINT,

ALL BOLTS, NUTS, WASHERS, STEEL POSTS, BENT PLATE

GALVANIZING

TO FACILITATE

OPTIONAL HOLE 

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

INTERCHANGED ON ANY ONE PROJECT WITH THE 

BLOCKED-OUT W-BEAM MEDIAN BARRIERROAD AND BRIDGE STANDARDS

SHEET  1  OF 1

502.01

REVISION DATE

2
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"
 

M
IN
.

2
8
�

"
 

M
A

X
.

2
7
�

"
 

M
IN
.

2
8
�

"
 

M
A

X
.

9’

6.5’

4’

16:1

BLOCKOUT). 

BOTTOM OF

TOP OR 

2" OF THE 

NAIL WITHIN

MEDIAN OBSTRUCTION

BRIDGE PIER OR OTHER 

OF MEDIAN BARRIER.

BLOCKOUT MUST BE USED IN ANY SINGLE RUN 

LAST 50’ OF RUN OFF END ONLY.

NOTES:

08/14

GUARDRAIL CONTAINING STEEL BLOCKOUTS.

FOR USE WHEN REPAIRING DAMAGED

REPAIR ONLY

MAINTENANCE

BLOCKOUT FOR 

A COPY OF THE ORIGINAL SEALED AND SIGNED DRAWING IS ON FILE IN THE CENTRAL OFFICE.

BLOCKS

6"X8"X1’-2" TREATED PINE 
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DIRECTION OF TRAFFIC

4"2"

NUT WASHER

CONNECTOR
BOTTOM 

CONNECTOR
TOP 

BAR

WASHER

NUT

PLAN OF POSITIVE CONNECTION

ELEVATION OF POSITIVE CONNECTION

DOUBLE FACE
TBS CONC.

NOTES:

1.

2.

3.

METHOD A

PLAN VIEW

DIRECTION OF TRAFFIC
(ANCHORED)
SINGLE FACE
TBSC PARAPET

B

B

CONNECTION
POSITIVE 

(ANCHORED)
SINGLE FACE 
TBSC PARPET 

SECTION B-B

TO SINGLE FACE PARAPET SERVICE

 BUTTING TRAFFIC BARRIER SERVICE 

(ANCHORED)
SINGLE FACE 
TBSC PARAPET 

 

FOR POSITIVE CONNECTION DETAILS AND 

DIMENSIONS SEE STANDARD MB-INS, 

SHEETS 502.20 - 502.22

 

FOR DIMENSIONS NOT SHOWN, REFER TO ST’D. 

MB-7D AND MB-10A.

CONNECTION
POSITIVE

DOUBLE FACE
TBS CONCRETE

TBSC DOUBLE FACE

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET  4 OF 5

502.23

REVISION DATE

MB-INS

 

THE WORK.

AND INCIDENTALS NECESSARY TO COMPLETE 

ALL MATERIALS, LABOR, TOOLS, EQUIPMENT, 

REMOVAL WHEN NO LONGER NECESSARY, AND

BARRIERS (TBS CONCRETE) AND MAINTENANCE,

FURNISHING AND PLACING PRECAST CONCRETE

EACH COMPLETE IN PLACE AND SHALL INCLUDE 

WILL BE MEASURED AND PAID FOR IN UNITS OF

TRAFFIC BARRIER SERVICE LATERAL SUPPORT

BASIS OF PAYMENT: 
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A

DIRECTION OF TRAFFIC

SANDBAGS

PLAN VIEW

SECTION A-A

CONNECTION

POSITIVE

A

TBSC DOUBLE FACE

SAND BAGS

JOINT

BUTT 

PARAPET

BRIDGE

PERMANENT

NOTES:

1.

2.

3.

METHOD B

OF BARRIER)

(FILL TO TOP 

FACE

DOUBLE 

TBSC 
CONNECTION

POSITIVE

BASIS OF PAYMENT: 

TRAFFIC BARRIER SERVICE LATERAL SUPPORT 

WILL BE MEASURED AND PAID FOR IN UNITS OF 

EACH COMPLETE IN PLACE AND SHALL INCLUDE 

FURNISHING AND PLACING PRECAST 

CONCRETE BARRIERS (TBS CONCRETE) AND SAND 

BAGS, MAINTENANCE, REMOVAL WHEN NO LONGER 

NECESSARY, AND ALL MATERIALS, LABOR, TOOLS, 

EQUIPMENTS, AND INCIDENTALS NECESSARY TO

COMPLETE THE WORK.

 

FOR POSITIVE CONNECTION DETAILS AND 

DIMENSIONS SEE STANDARD MB-INS, SHEETS 

502.20 - 502.22

 

FOR DIMENSIONS NOT SHOWN, REFER TO ST’D. 

MB-7D AND MB-10A.

TO SINGLE FACE PARAPET SERVICE

 BUTTING TRAFFIC BARRIER SERVICE 

VIRGINIA DEPARTMENT OF TRANSPORTATION

REFERENCE

SPECIFICATION

MB-INS

ROAD AND BRIDGE STANDARDS

REVISION DATE

502.24

SHEET  5 OF 5

20’-0" MIN. TRAFFIC BARRIER SERVICE CONCRETE LATERAL SUPPORT

FILL LENGTH OF TBSC LATERAL SUPPORT WITH SAND BAGS
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STANDARD FENCE

M
E

T
A

L
 

P
O

S
T

W
O

O
D
 

P
O

S
T

CORNER BRACE LINE BRACE LINE BRACE AT END LOCATION

METAL  LINE POST ALTERNATE ANCHOR DEVICES

METHOD OF ATTACHING ANGLE

BRACES TO STRETCHER POSTS

NOTES:

+-+-

WOVEN WIRE FABRIC

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET 1  OF 1

503.02

REVISION DATE
242

507

236

IF NOT OTHERWISE NOTED DIMENSIONS AND 

DESCRIPTIONS SHOWN ON ONE DRAWING APPLY TO 

OTHER DETAILS WITH THE SAME POST TYPE.

SEE GENERAL  NOTES-

FENCING FOR ADDITIONAL

DETAILS AND INSTRUCTIONS.

SEE GENERAL  NOTES.

STRETCHER POST.

4 POINT BARBED WIRE

LINE POST

(SEE DETAIL BELOW)

3
"

STRETCHER POST

GROUND

LINE

12"X12"X12"
12"

TWISTED

BRACE 

POSTPAY LINES

(EXCLUSIVE OF FABRIC)

4 POINT BARBED WIRE

GROUND LINE

PAY LINES

(EXCLUSIVE OF FABRIC)
LINE POST

3
"

LINE POSTS ARE TO BE OF

THE TYPES SHOWN OR 

EQUIVALENT MEETING THE 

APPROVAL  OF THE ENGINEER.

ALL  POSTS ARE TO HAVE A

A MINIMUM OF FIVE CLAMPS

FOR ATTACHING FABRIC TO 

POST ARE TO BE INCLUDED 

ALTERNATE

CORNER POST

CONCRETE FOOTING

PAY LINES

(EXCLUSIVE OF FABRIC)

CORNER POST

3
"

CONCRETE BLOCK

3
"

BRACE

FE-W1,W2

3
"

�"X4" GALV. STEEL DOWEL

8’-0" 8’
-0

"

6"X6"

12’-0" 12
’-
0"

3
’-

0
"

MINIMUM WEIGHT OF 1.25

LBS./FT.
5
"
-
0
"

1’-6"6
"

6" FE-W1

12" FE-W2

8’-0"

6"X6"

12" - FE-W2

6" - FE-W1

4"X4" 6"X6"

5
’-

0
"

6
"

2
’-

6
"

12’-0" 8’-0"

3
’-

0
"

5
’-

0
"

3
’-

0
"

12"X12"X12"

12’-0" C-C

5
’-

0
"

3
’-

0
"

6"X6"

L2�X2�X�

L2�X2�X� POST WITH 2X2X�X7’-0"

2
’-

6
"

 CONCRETE

BLOCK

IN COST OF EACH LINE POST.

MIN. 4"

6"X6"

(EACH END ALL HORIZ. BRACES)

THE BRACE WIRE TO BE PLACED AROUND POSTS WITH ONE 

CONCRETE.

FOR USE IN LIEU OF SETTING POSTS IN 

#9 WIRE

L2X2X�TO BE CUT

TO FIT AROUND L2�X2�X1/4, 2" LONG

BRACKET BOLTED

TO STRETCHER POST

ALL LINE POSTS

TYPICAL SPACING 

ALL LINE POSTS)

(TYPICAL SPACING BETWEEN

DEVICES SHOWN ARE REPRESENTATIONAL ONLY,

WITH 1�" O.D. BRACES @ 2.27  5% LBS./FT

BRACES OR 2�" O.D. POST @ 3.65  5% LBS./FT.

6’-0" 6’
-0

"

6’-0"
6’-0"

WIRE ON EACH SIDE OF BRACE.  WIRE TO BE DRAWN TAUT 

BY TWISTING BETWEEN BRACE AND EACH POST. THIS  

APPLIES TO ALL BRACE WIRES.

DIAGONAL  4" BRACES TO BE PLACED IN DIRECTION OF 

PULL.  POST TO BE NOTCHED FOR DIAGONAL  4" BRACES.  

12D NAILS EACH END.

ALL 4" DIAGONAL  BRACES TO HAVE TWO GALVANIZED 

TYPE "U"

FLANGED 

TYPE "T"

FLANGE 
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GROUND LINE

CONCRETE 
FOOTING

LINE POST

TYPICAL SPACING

BETWEEN ALL  

LINE POSTS.

GROUND LINE

VANIZED STEEL

LINE POST

CONCRETE 

FOOTING

GROUND LINE

MAXIMUM SPACING BETWEEN BRACES

ALTERNATE ANCHOR

DEVICES

ALTERNATE ANCHOR DEVICES

MAY BE USED IN LIEU OF

SETTING POST IN CONCRETE.

DEVICES SHOWN ARE

12"
10"10"

14" 14"

12"12"

BEVELED GAL-

ROUND ROD

ROUND ROD

5" – 1"

6
’-

0
"

10’-0"10’-0"

11 GAUGE X 1"

3
’-

6
"

6
’-

0
"

3
’-

0
" �" MIN. 

6
’-

0
"

3
’-

6
"

3
’-

0
" �" MIN. 

500’

#

#

#

BOLT &  NUT.

BAND WITH

1" MIN. O.D.

3
’-

6
"

3
’-

0
"

SEE GENERAL NOTES.

REPRESENTATIONAL ONLY.

BRACE

STANDARD FENCE

CHAIN LINK

DOUBLE SWING GATE

SINGLE SWING GATE

242

507

FE-CL

REFERENCE

SPECIFICATION

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

SHEET 1  OF 1 

503.04

REVISION DATE

WIRE STRETCHED TAUT

GALVANIZED COIL SPRING 

TENSION WIRE  7 GAUGE 

(6 PER POST)

TO POST.

ATTACH FABRIC 

TO BE USED TO

TIES OR CLIPS

 9 GAUGE WIRE 

CONCRETE FOOTING

24" C-C

HOG-RINGS APPROX.

TO TENSION WIRE WITH

ATTACH FENCE FABRIC 

(TO BE USED WHERE SWINGING CLEARANCE IS LIMITED)

POST TYPE

GATE POST
GATE POST

GATE POSTGATE POST

VAR. 10’,12’,14’

END/CORNER POST

POSTS.

A MOISTURE-EXCLUDING CAP IS REQUIRED ON TUBULAR

LINE

GROUND 

BARBED. 

SELVAGE TO BE

TOP AND BOTTOM 

POST

END/CORNER

NOTES:
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PIPE SIZES O.D.

MINIMUM 

VAR. 3’,5’,6’,8’,10’

ALIGNMENT CHANGES 15° OR MORE.

CORNER BRACE - TO BE USED WHEN HORIZONTAL

TYPES FOR OTHER LISTED FITTINGS.

MATERIAL  FOR CAP SHALL  CONFORM TO THE ALLOWABLE

AND INSTRUCTIONS

SEE GENERAL  NOTES-FENCING FOR ADDITIONAL DETAILS

DESIGN SECTION FOR APPROVAL.

SHALL BE SUBMITTED TO THE STANDARDS & SPECIAL 

CHAIN LINK FENCE GREATER THAN 6 FEET IN HEIGHT 

CHANGES 15° OR MORE

LINE BRACE - TO BE USED WHEN VERTICAL ALIGNMENT

AND CORNER BRACES

END/ CORNER POSTS SHALL BE USED WITH ALL LINE

TENSION WIRE IS USED IN LIEU OF A TOP RAIL.

TWO THIRDS THE HEIGHT ABOVE THE GROUND LINE WHEN A 

GROUND LINE OF THE POST WHEN A TOP RAIL IS USED, OR 

BRACES SHALL BE INSTALLED HALF THE HEIGHT ABOVE THE 

GATE FRAME

BRACE

GATE POST (DOUBLE SWING)

GATE POST (SINGLE SWING)

GATE POST (SINGLE SWING)

END/CORNER POST

LINE POST

1.90"

1.66"

2.875"

4.00"

2.875"

2.875"

2.375"

w   6ft.

w   6ft.

=

TRUSS ROD TIGHTENER

�" MIN. TRUSS ROD WITH 

>
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