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MIDWEST GUARDRAIL SYSTEM

6'-3" 6'-3" 3'-1•" 3'-1•" 3'-1•" 3'-1•"

*

GR-MGS1, 1A

(6'-3" POST SPACING) (3'-1•" POST SPACING)

GR-MGS1 GR-MGS1A

SPLICE MID-SPAN

W-BEAM RAIL

12" BLOCKOUT

SPLICE DETAIL

(STANDARD AND REDUCED POST SPACING)

AS DIRECTED BY THE ENGINEER.

ONLY AND CAN BE ADJUSTED DURING CONSTRUCTION IF AND 

GUARDRAIL LOCATIONS SHOWN ON PLANS ARE APPROXIMATE 1.

FOR DETAILS OF POST AND BLOCKOUTS SEE SHEET NO. 506.__.2.

HARDWARE SEE SHEETS 501.01 AND 501.02.

FOR DETAILS OF RAIL ELEMENT, AND ASSOCIATED3.

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 6.

OF VEHICULAR TRAVEL FOR THE FINISHED ROADWAY.

ALL W-BEAM RAILS SHALL BE LAPPED IN THE DIRECTION7.

INSTALLATION.

SHALL BE APPROVED BY THE ENGINEER  PRIOR TO 

THE OPTIONAL GR-MGS1A METHOD OF NESTING THE RAIL 8.

POST SPACING.

USING NESTED RAIL WITH 6'-3"

OPTIONAL GR-MGS1A METHOD

STANDARD GR-INS.

AT A HEIGHT OF 30" MIN - 32" MAX AS MEASURED PER 

ALL GR-MGS1 AND GR-MGS1A RAIL SHALL BE MAINTAINED 5.

8 PER SPLICE

"SPLICE BOLT" WITH NUT

SHALL BE SHOP CURVED AND PAID FOR AS RADIAL GR-MGS1, OR 1A.
RAIL ELEMENTS WITH RADII  LESS THAN OR EQUAL TO 150 FEET4.

MIN. DISTANCE FROM FACE OF RAIL TO FIXED OBJECT = 60" MIN. DISTANCE FROM FACE OF RAIL TO FIXED OBJECT = 48"

FOR STANDARD POST SPACING (6'-3")
RAIL SPLICE SHALL BE PLACED MID-SPAN

TRAFFIC DIRECTION FOR RAIL LAP AS SHOWN

(SEE NOTE 7)

NOT FOR C
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7"

1ƒ"

14"

6"

12"

…
"

‡"

6' STEEL POST
STANDARD INSTALLATION

STEEL POST

4'-0"

& NUT

†"x14" BOLT 

W6x9 STEEL POST 6' LENGTH

STEEPER THAN 4:1

W6x9 STEEL POST 9' LENGTH

GUARDRAIL POSTS

SITES REQUIRING 9'

GUARDRAIL INSTALLATION

4" MIN.
LESS THAN 2'

7„"
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221

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

6' OR 9' LENGTH

W6x9 STEEL POST

ƒ"

12"

31"

1' -9"

1' -9"

WOOD BLOCKOUT

6" WIDE ROUTED 

IN ACCORDANCE WITH THE SPECIFICATIONS.

WOOD BLOCKOUTS SHALL BE TREATED WITH A WOOD PRESERVATIVE 3.

NOTES:  

MIDWEST GUARDRAIL SYSTEM
(STANDARD AND REDUCED POST SPACING)

PINE BLOCK.

6"x 12"x1'-2" TREATED 

31"

IN GUARDRAIL COMPONENTS.

DIMENSION MAY VARY PLUS OR MINUS ‚" DUE TO MANUFACTURING TOLERANCES4.

SEE NOTE 4

**
**

**
**SEE NOTE 4

USED IN ANY SINGLE RUN OF GUARDRAIL.

PROJECT WITH THE RESTRICTION THAT THE SAME TYPE OF BLOCKOUT MUST BE 

PRODUCTS LIST. APPROVED BLOCKOUTS MAY BE INTERCHANGED ON ANY ONE 

MASH TESTING CRITERIA. BLOCKOUTS SHALL BE FROM THE VDOT APPROVED 

BLOCKOUTS OTHER THAN SHOWN SHALL BE A VDOT APPROVED PRODUCT MEETING 2.

12" BLOCKOUT

NOT FOR C
ONSTRUCTIO

N



REFERENCE

SPECIFICATION

505

236

221

VIRGINIA DEPARTMENT OF TRANSPORTATION

ROAD AND BRIDGE STANDARDS

REVISION DATE

506.__

SHEET  1 OF 3

MIDWEST GUARDRAIL SYSTEM
(TANGENT END TERMINAL)

NOTES:

ELEVATION

PLAN

GR-MGS2

50'

PAY LIMITS GR-MGS2 TERMINAL
OR MGS TRANSITION

STANDARD GR-MGS1

31"
SPLICE MID-SPAN

W-BEAM RAIL

6'-3" (TYP.) 6'-3" (TYP.)

TERMINAL HEAD

TERMINAL HEAD

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

TRAFFIC

POSITION LEFT OF TRAFFIC
THROUGH ROADWAY MARKER 

POSITION RIGHT OF TRAFFIC
THROUGH ROADWAY MARKER 

BE FROM THE VDOT APPROVED PRODUCTS LIST. 

MEETING MASH TESTING CRITERIA. ANY TERMINAL USED FOR THE GR-MGS2 SHALL

TANGENT END TERMINAL (GR-MGS2) SHALL BE A VDOT APPROVED PRODUCT1.

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 3.

MESSAGE - BLACK STRIPES (NON-REFLECTORIZED)

FIELD - YELLOW (REFLECTORIZED) 

COLOR:

 

TO PASS.

SLOPE DOWN TOWARD THE SIDE OF THE OBSTRUCTION ON WHICH TRAFFIC IS

WITH SECTION 701 OF THE ROAD AND BRIDGE SPECIFICATIONS.  STRIPES SHALL

REFLECTIVE MARKERS.  ALL REFLECTIVE SHEETING IS TO BE IN ACCORDANCE

FLUORESCENT PRISMATIC LENS YELLOW SHEETING SHALL BE USED ON THE4.

NOTE 2C.

AND RUN-OFF SEE 

LIMITS FOR RUN-ON 

WITHIN TERMINAL PAY 

RAIL LAP AT SPLICE, 

LENGTH OF NEED

HEIGHT MEASURED AT TOP OF W-BEAM IS 30" MIN. - 32" MAX.D.

REGARDLESS OF ADJACENT TRAFFIC DIRECTION. (SEE DETAIL THIS SHEET)

INSTALL AS SHOWN IN THE MANUFACTURER'S INSTALLATION INSTRUCTIONS 

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

MARKERS AND BRIDGE END PANELS. (SEE NOTE 4)

CONFORM TO MUTCD APPLICATION FOR DIAGONAL STRIPES ON OBJECT 

DIRECTION OF THE REFLECTIVE TAPE ON THE TERMINAL HEAD SHALL B.

SHALL BE INSTALLED WITHOUT AN OFFSET.

ALL STANDARD GR-MGS2 TERMINALS (SIMILAR TO AS SHOWN ABOVE) A.

INSTALLATION INSTRUCTIONS AND THE FOLLOWING VDOT REQUIREMENTS:

ALL TERMINALS SHALL BE INSTALLED ACCORDING TO THE MANUFACTURER'S 2.

NOT FOR C
ONSTRUCTIO
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MIDWEST GUARDRAIL SYSTEM
(TANGENT END TERMINAL)
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EXISTING SLOPE

15:1 TAPER

TRANSITION TO EXISTING SLOPE AT HINGE GRADE TO MATCH

(
S

E
E
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1
)SLOPE HINGE POINT

SLOPE HINGE POINT

25'-0"

(SEE NOTE 2)

4:1 MAX. SLOPE TO TOE OF SLOPE

PROPOSED SLOPE

TRANSITION TO

M
IN
.

6
'-
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"

15:1 TAPER

10'-0"

1
0
:1
 

M
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X
. 
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A

A

B

B

SECTION A-A

SECTION B-B

NOTES:

THE FACE OF RAIL TO THE HINGE POINT, AS SHOWN, IS REQUIRED.

SLOPE DUE TO THE SUPERELEVATION OF THE ROADWAY PAVEMENT, THE MINIMUM OFFSET FROM 

ITS FULL LENGTH, MUST BE A MAXIMUM OF 10:1.  IF THE EXISTING GRADE IS FLAT OR IS A POSITIVE 

THE CROSS SLOPE OF THE GRADE APPROACHING THE GUARDRAIL TERMINAL,  AND ADJACENT TO FOR 1.

OR MGS TRANSITION

STANDARD GR-MGS1

6'-0"

4'-0"

6'-0" MEASURED FROM THE FACE OF RAIL.  

FOR NEW CONSTRUCTION AND RECONSTRUCTION, THE 10:1 SLOPE GRADING SHALL EXTEND A MINIMUM OF 3.

SITE PREPARATION REQUIREMENTS FOR GR-MGS2

HINGE POINT

HINGE POINT

4:1 OR FLATTER

(SEE NOTE 1)

10:1 MAX.

(SEE NOTE 1)

10:1 MAX.

4'-0"

**

****

MEASURED FROM THE FACE OF RAIL

GR-MGS2 TERMINAL

50'-0"

PRECEDENCE OVER THIS STANDARD IF ADDITIONAL GRADING IS REQUIRED.

FOR PROPRIETARY GUARDRAIL TERMINALS, THE MANUFACTURER'S SITE PREPARATION REQUIREMENTS TAKE 4.

SIMILAR IN CHARACTER TO THE UPSTREAM UNSHIELDED ROADSIDE AREAS.

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

THE AREA IMMEDIATELY BEHIND AND BEYOND THE TERMINAL SHALL BE TRAVERSABLE AND FREE 2.

(SEE NOTE 4)

POST 1
CENTER OF
FROM THE
MEASURED 
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MIDWEST GUARDRAIL SYSTEM
(TANGENT END TERMINAL)

GR-MGS2

EXISTING SLOPE

TRANSITION TO EXISTING SLOPE AT HINGE GRADE TO MATCH

(
S

E
E
 

N
O

T
E
 
1
)

SLOPE HINGE POINT

SLOPE HINGE POINT

25'-0"

(SEE NOTE 2)

4:1 MAX. SLOPE TO TOE OF SLOPE

PROPOSED SLOPE

TRANSITION TO

10'-0"

1
0
:1
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X
. 
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B

B

OR MGS TRANSITION

STANDARD GR-MGS1

4'-0"

**

****

MEASURED FROM THE FACE OF RAIL

GR-MGS2 TERMINAL

50'-0"

M
IN
.

4
'-

0
"

POST 1
CENTER OF
FROM THE
MEASURED 

10:1 TAPER

10:1 TAPER
(SEE NOTE 5)

NOTES:

SECTION A-A

SECTION B-B

4'-0"

HINGE POINT

HINGE POINT

4:1 OR FLATTER

(SEE NOTE 1)

10:1 MAX.

(SEE NOTE 1)

10:1 MAX.

THE FACE OF RAIL TO THE HINGE POINT, AS SHOWN, IS REQUIRED.

SLOPE DUE TO THE SUPERELEVATION OF THE ROADWAY PAVEMENT, THE MINIMUM OFFSET FROM 

ITS FULL LENGTH, MUST BE A MAXIMUM OF 10:1.  IF THE EXISTING GRADE IS FLAT OR IS A POSITIVE 

THE CROSS SLOPE OF THE GRADE APPROACHING THE GUARDRAIL TERMINAL,  AND ADJACENT TO FOR 1.

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 2.

4'-0"

LIMITED USE SITE PREPARATION REQUIREMENTS FOR GR-MGS2

NOT FOR USE ON INTERSTATES, FREEWAYS, OR NEW CONSTRUCTION.

OR OTHER SUITABLE MATERIAL AS APPROVED BY THE ENGINEER.

FROM THE FACE OF RAIL AND GRADING SHALL CONFORM TO THE DETAILS ABOVE. USE 21B AGGREGATE, 

THE SITE PREPARATION REQUIREMENTS ON PAGE 506.__. THE  SLOPE SHALL EXTEND A MINIMUM OF 4'-0" 

FOR LIMITED APPLICATIONS AS DESCRIBED IN NOTE 3, THE GRADING SHOULD BE AS CLOSE AS POSSIBLE TO 4.

ON PAGE 506.__. 

OR WHEN SPECIFIED IN THE PLANS FOR 3R WORK THAT CANNOT CONFORM TO THE SITE PREPERATION REQUIREMENTS

ROADWAYS WHEN UPGRADING EXISTING TERMINALS WITH SITE LIMITATIONS (WHEN APPROVED BY THE ENGINEER).

NOT FOR USE ON INTERSTATES, FREEWAYS, OR NEW CONSTRUCTION. MAY BE USED ON LOWER CLASSIFICATION3.

NOT FOR C
ONSTRUCTIO
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MIDWEST GUARDRAIL SYSTEM
(TRAILING END ANCHORAGE)

SEE DETAIL A

SEE STD GR-HDW

END SECTION

PLAN 

ELEVATION

DETAIL A

NUT AND WASHER

BEARING PLATE, 

TUBE

FOUNDATION

STEEL 

6'-3" 6'-3"

2'-7"

OR PAVEMENT

TOP OF GROUND 

HEAD BOLT AND NUT

†" x 1•" LONG HEX 

WITH ‡" FLAT WASHERS

HEAD BOLT AND NUT 

‡" x 7•" LONG HEX 

10" LONG WITH WASHERS

†" HEX. BOLT AND NUT

STRUT AND YOKE ASSEMBLY

STEEL FOUNDATION TUBE

ANCHOR BRACKET

ASSEMBLY

ƒ" CABLE ANCHOR 

W6x9 STEEL POST 6' LENGTH

3'-11ƒ"

6‚"

6'-3"

10'-3ƒ"

3'-‚"

6‚"

W BEAM END PANEL DETAIL

BOLT DETAIL
ANCHOR BRACKET 

GR-MGS3 PAY LIMIT

STANDARD MID-SPAN SPLICE

ASSEMBLY

ƒ" CABLE ANCHOR POST SLEEVE

AND NUT WITH WASHERS

†" HEX. BOLT 10" LONG

MGS TIMBER POST

MGS TIMBER POST

MGS TIMBER POST

10" LONG AND NUT 

†" GUARDRAIL BOLT 

10" LONG AND NUT 

†" GUARDRAIL BOLT 

12"
ANCHOR BRACKET HOLES TYP.

ƒ" x 2•" SLOTTED HOLES TYP.

W-BEAM END PANEL

STANDARD SPLICE HOLES TYP.

NOTES:  

THE DETAILS ABOVE.

WITH THE GR-MGS1 STANDARD AND LOCATED AS SHOWN IN 

STEEL POST, BLOCKOUT, AND SPLICE SHALL BE IN ACCORDNCE 2.

CONDITIONS ON DIVIDED HIGHWAYS.

USE OF THIS TRAILING END ANCHORAGE IS RESTRICTED TO RUN-OFF 1.

70"

NOT FOR C
ONSTRUCTIO

N
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GR-MGS3

SECTION A-A

ƒ" 6X19 IWRC IPS CABLE

2" 2"4"4"4"

16"

HOLE

1„" DIA.

COLD FORM

PLATE ONE PIECE 

‰" STEEL ANCHOR 

BEARING PLATE

STEEL FOUNDATION TUBE

YOKE

MIDWEST GUARDRAIL SYSTEM
(TRAILING END ANCHORAGE)

CABLE ANCHOR ASSEMBLY

STRUT

ENTIRE LENGTH
1" - 8UNC STUD THREADED

6" x 3" 10 GAUGE

MGS TIMBER POST

DETAIL B

SEE DETAIL B

STRUT AND YOKE ASSEMBLY

POST SLEEVE

1…"

1•"

2ƒ"

17"

72"

7•"

2ƒ"
3ƒ"

5•"

46"

7„"

17•"

23‡"

8"

8"

†"

3"

4"

1" DIA.

1„" DIA.

2…" O.D.
6"

2•" DIA.

‡" DIA.

ƒ" DIA.

STRUT

YOKE

75"

78"

67"

15"
7" 5" ƒ" 6X19 IWRC IPS CABLE

50"

80"

6" 8"

‰" WALL THICKNESSANCHOR BRACKET DETAILS
END PLATE

ANCHOR BRACKET

1"

ƒ" DIA.

3"

6"

3"

…"

5†" 1ƒ"

1ƒ"

3Š"

…"

ƒ" DIA. TYP.

‰

‚

‰

8•"

3"

‡" x 2" SLOT

4"
4‚"

3"

•"

R=•"
R=•"

5•"

FITTING

STANDARD SWAGGED 

END PLATE

ANCHOR BRACKET 

1‚" DIA.

ASTM A53 GRADE B SCHEDULE 40

Ž"

1•"

35°

ROAD AND BRIDGE STANDARDS

SHEET 2 OF 2

506.__

REVISION DATE
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GR-MGS4
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MIDWEST GUARDRAIL SYSTEM
(TRANSITION FROM MGS 31" HEIGHT TO GR-2 27ƒ" HEIGHT)

6'-3"6'-3" 6'-3" 6'-3"3'-1•"

4'-0" MIN.

3'-0" MIN.

27ƒ"
31"

NOTES:  

PLAN

ELEVATION

12" BLOCKOUT8" BLOCKOUT

SPLICE AT POST

W-BEAM RAIL
SPLICE AT POST

W-BEAM RAIL

SPLICE MID-SPAN

W-BEAM RAIL

W-BEAM SECTION

STANDARD 12• FOOT 

STANDARD AND LOCATED AS SHOWN IN THE DETAILS ABOVE.

POSTS, BLOCKOUTS, AND SPLICES SHALL BE IN ACCORDNCE WITH THE GR-MGS12.

STANDARD 6 FOOT POSTS SHALL BE USED UNLESS OTHERWISE NOTED ON PLANS3.

STANDARD GR-MGS1 TRANSITION SHALL BE PAID FOR AS EACH COMPLETE IN PLACE.4.

HINGE POINT

28' - 1•"

13' - 6•"

12' - 6"

OR 31" MASH TERMINAL

STANDARD GR-MGS1 31" GUARDRAIL

WITH 2 STANDARD 12• FOOT SECTIONS OF W-BEAM.

TRANSITIONS FROM 31" GR-MGS1 TO 27ƒ" GR-2 SHALL BE ACCOMPLISHED1.

5 ƒ" x 2•" SLOTTED HOLES AT 3'-1•" SPACING

  

END TERMINAL SHALL BE A VDOT APPROVED PRODUCT MEETING MASH TESTING CRITERIA. 5.

NOT FOR C
ONSTRUCTIO

N
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