
 

 

 

All –  

 

SDDOT has to comply with a FHWA/AASHTO Joint Implementation plan to convert our 
Roadside Safety Devices from the NCHRP 350 crash tested devices to the new MASH 
(Manual for Assessing Safety Hardware) crash testing standards on an incremental 
basis. We have certain dates in the implementation plan of when we have to start using 
new devices that meet MASH crash testing guidelines. Our first change involves 
implementing new W beam guardrail and end terminals. The new W beam guardrail is 
MGS (Midwest Guardrail System). 

 

I attached the set of standard plates involving steel beam guardrail that is currently 
under DOT and FHWA review. There may be some minor changes here and there, but 
the plates should be good enough for a heads up to the Contractors regarding what is 
going to be used in late winter/early spring lettings. 

 

The major changes will be: Using MGS instead of W Beam Guardrail where 
applicable,  larger embankments for the end terminals, new transitions from the 
concrete end blocks to MGS, new bid items(not created yet), and new set of approved 
products for end terminals that work with the increased height of the MGS(the approved 
list has not been created yet). 

 

I should be available to answer any questions this month. Feel free to make any review 
comments regarding the standard plates. 

 

Thanks, 

 

Bernie Clocksin 

Standards Engineer - Project Development Office 

South Dakota Department of Transportation 

Ph: (605)-773-6646 

Bernie.Clocksin@state.sd.us 

mailto:Bernie.Clocksin@state.sd.us


GUIDANCE FOR COMPLETELY REVISED 630 SERIES OF STANDARD PLATES

Standard Plates to include for different basic design scenarios:

DESIGN SCENARIO STANDARD PLATES NECESSARY
Attaching guardrail to NEW concrete end block with 
double (nested) thrie beam and the guardrail transitions 
to 3 cable guardrail. 2-way traffic

629.01, 629.05, 629.10, 629.15, 630.01, 
630.10, 630.47, 630.48, 630.52, 630.85, 
630.99

Attaching guardrail to NEW concrete end block with 
double (nested) thrie beam and the guardrail will 
transition to MGS. WILL NOT transition to standard W 
beam. 2-way traffic

630.01, 630.20, 630.47, 630.49, 630.50, 
630.87 or 630.88, 630.99

Attaching guardrail to existing concrete end block (see 
630.53) with double (nested) thrie beam and the 
guardrail transitions to 3 cable guardrail. 2-way traffic

629.01, 629.05, 629.10, 629.15, 630.01, 
630.10, 630.47, 630.48, 630.53, 630.85, 
630.99

Attaching guardrail to existing concrete end block (see 
630.51) with double (nested) thrie beam and the 
guardrail will transition to MGS. WILL NOT transition to 
standard W beam. 2-way traffic

630.01, 630.20, 630.47, 630.49, 630.51, 
630.87 or 630.88, 630.99

Attaching guardrail to bridge rail class B design 1T or 
2T (thrie beam rail on bridge) with transition from 
double (nested) thrie beam to 3 cable guardrail. 2-way 
traffic

629.01, 629.05, 629.10, 629.15, 630.01, 
630.10, 630.48, 630.55, 630.85, 630.99

Attaching guardrail to bridge rail class B design 1T or 
2T (thrie beam rail on bridge) with transition from 
double (nested) thrie beam to MGS. WILL NOT 
transition to standard W beam. 2-way traffic

630.01, 630.20, 630.49, 630.54, 630.87 or 
630.88, 630.99

The double (nested) W Beam transitions from Bridge 
ends/rails are on plates 630.60 to 630.63. If there is 
going to be a longer length of steel beam rail off of the 
bridge (such as a steep slope that runs a long ways) 
we recommend transitioning from W beam guardrail to 
MGS (see 630.64) Note that the transition is 62’-6” 
long. We recommend MGS over transitioning to cable 
because MGS meets MASH TL-3 while the cable and 
W Beam to cable transition does not meet MASH. 
However, this would be decided on a case by case 
basis.

630.60 to 630.63, 630.99, and other necessary 
standard plates

If replacing or need new steel beam guardrail based on 
deflection requirements, we will install MGS instead of 
standard W Beam Guardrail.

630.20, 630.99, and other MGS plates as 
needed

MGS is commonly known as Midwest Guardrail System.

We will have two lists of approved products for steel beam guardrail end terminals. The name of the 
group might change, but assume they will be W Beam Guardrail End Terminals and MGS End Terminals.

FYI: There is currently NO transitions available that meet MASH test requirements for transitions from W 
Beam or MGS to High Tension Cable or 3 Cable Guardrail.

FYI: There is currently NO High Tension Cable or 3 Cable Guardrail systems or end terminals/anchors 
available that meet MASH Crash Testing Requirements.

Bid Items: New bid items have not been added to the system yet for the new guardrail transitions or types 
of MGS. Our plan is to use bid items to encompass (pay for) the whole transition for all of the new 
transitions to MGS. Older transitions will be paid for by their separate items as is currently being done; 
however, the plans could reference the transition type ## in the plans instead of spelling out all the bid 
item descriptions on the layouts. MGS will be paid for based on the type of MGS used. The plan is to add 
the bid items after all of the 630 Series of plates have been reviewed and corrected for use.
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concrete as shown on the drawing on sheet 2 shall be 4.80 Tons per Station.

For informational purposes, the Rate of Materials for the 3.5’ wide section of asphalt 

concrete shall conform to the Specifications for "Asphalt Concrete Composite."

specified in the plans.  If asphalt concrete is not specified in the plans, the asphalt

Asphalt concrete shall be the same type used elsewhere on the project or shall be as

630.204

3 Single Wood Wood 1’-6�"6"x8"x6’-0"6"x12"x14"

4 Double 6’-3"

FOR REVIEW ONLY
12/02/2016



1�"

Face of Rail

TOP VIEW

Granular Material

Subgrade Surface

TRANSVERSE SECTION

*

8"

1�"

12"

Washer

Galv. Steel

1�" Round

1
" 

+ -
1
" 

+ -

-

Installation Line

*
*

 

**
or as specified in the plans.

2" (Max.)  asphalt concrete

**

*

**

*

Slope

*
3
1
" 
( 

+
1
")

3
"

6"x8"x6’-0" Wood Post

6
"

6
-
0
" 
(+

1
")

0" (Min.)

Post Bolt

Button Head

�" x 22"

blockout.

through post and

�" Dia.  hole drilled

Recess Nut

V
a
r
ie

s

1�" (Max.)

�
" 
 (

M
in
.)

�
" 
 (

M
in
.)

3’-6" (Min.)

Varies

(Type 1, 2, or 3 MGS Installation)

(Type 1, 2, or 3 MGS Installation)

1�"

Face of Rail

TOP VIEW

Granular Material

Subgrade Surface

 September 14,  2016

630. 20

PLATE NUMBER

T
O
D
D
S

MIDWEST GUARDRAIL SYSTEM (MGS)
Sheet  2 of 6

or from post into blockout.

Nail from blockout into post

16d Galvanized Nails

6"x12"x14" Wood Blockout

4
"

See Standard Plate 630.99

steeper than a 10:1 slope.

the cross slope shall not be

specified in the plans; however,

The cross slope shall be as

FOR REVIEW ONLY
12/02/2016



 September 14,  2016

630. 20

PLATE NUMBER

T
O
D
D
S

MIDWEST GUARDRAIL SYSTEM (MGS)
Sheet  3 of 6

8"
6"

6"

12
"

3
"

3"

3"

Hole

Drilled

�" Dia.

6
’-

0
" 
(+

1
")

-

Recess Nut

Washer

Galv. Steel

1�" Round

�" x 22" Button Head Post Bolt

Wood Post

Wood Blockout

OF TYPE 1 MGS

EXPANDED ISOMETRIC VIEW

OF DOUBLE (NESTED) RAIL

EXPANDED ISOMETRIC VIEW

(For Information Only, Not to Scale)

1
4
" 7
"

4
"

W Beam Rail

FOR REVIEW ONLY
12/02/2016



 September 14,  2016

630. 20

PLATE NUMBER

T
O
D
D
S

MIDWEST GUARDRAIL SYSTEM (MGS)
Sheet  4 of 6

12’-6" or 25’-0"

CL

Slot

Bolt

Post

CL

Slot

Bolt

Post

CL

Slot

Bolt

Post

CL

3’-1�"

Splice

Rail

Mid-Span

CL

Splice

Rail

Mid-Span

3’-1�" 3’-1�"

12’-6" or 25’-0"

CL

Slot

Bolt

Post

CL

Slot

Bolt

Post

CL

Slot

Bolt

Post

CLCL
Post Spacing

3’-1�"
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Varies
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Post Bolt

Button Head
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Nail from blockout into post

16d Galvanized Nails
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See Standard Plate

edge of the pavement is 7 inches.

MGS,  the minimum distance allowed between the back of the guardrail post to the

When PCC pavement or asphalt concrete pavement (thicker than 2")  is adjacent to the

specifications regarding Type 1 MGS.

The guardrail on this standard plate is Type 1 MGS.  See standard plate 630.20 for
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steeper than a 10:1 slope.
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VIEW A-A
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*

of Parapet

Back Face
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Front Face

Top of Parapet
Sheet 3 of 3

See Detail C on

Installation Line

post aligned with the back face of parapet.)

(Longspan alignment is shown with the back of

7
"

6"x12"x14"  Wood Blockout

or from post into blockout.

Nail from blockout into post

16d Galvanized Nails
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See Standard Plate 630.99

steeper than a 10:1 slope.

the cross slope shall not be

specified in the plans; however,

The cross slope shall be as
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DETAIL C

Lap Splice (Typ.)

of Shoulder

Finished Edge
Traffic Direction

Adjacent

of Parapet

Back Face

of Parapet

Front Face

Box Culvert

Reinforced Concrete

face of the guardrail shall not encroach onto the finished shoulder.

shall not encroach beyond the back face of the parapet and the front

allowable limits of lateral alignment shall be such that the back of post

The MGS Longspan alignment shall be as specified in the plans; however, the

(Longspan alignment is shown with the back of post aligned with the back face of parapet)

of Post

Back Face

GENERAL NOTES:

Wood Blockout

6"x12"x14"

Wood Post and

6"x8"x6’-0" CRT
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contract unit price per each for the corresponding Longspan MGS bid item. 

including all posts,  blockouts,  steel beam rail,  and hardware shall be incidental to the

All costs for constructing the Longspan MGS including labor,  equipment,  and materials

used shall be compatible with the total length of rail per site as shown in the plans.

W beam rail section lengths may be 12’-6" and/or 25’-0".  The combination of section lengths

All W beam rail shall be Type 1 and Class A (12 Ga.)  unless specified otherwise in the plans.

See Standard Plate 630.20 for hardware details and specifications.
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TOP VIEW

( Thrie Beam Terminal Connector )
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ELEVATION VIEW
( Thrie Beam Terminal Connector )

(Typ.)

Hole

1" Dia.
Bolt Slots (Typ.) 

1"  x 3"  Splice

Bolt Slot (Typ.)

�" x 2�"  Post

Adjacent Traffic Direction

Concrete End Block

Terminal Connector

Thrie BeamBeam Guardrail

Double (Nested) Thrie

Washer

1" Steel

Adjacent Traffic Direction

Concrete End Block

Terminal Connector

Thrie Beam

Beam Guardrail

Double (Nested) Thrie
Washer

1" Steel

.134"
1.062"

2.000"

1" STEEL WASHER
(12 washers required)

(Typical Locations of 1" Steel Washers)GENERAL NOTES:

 

 

Thrie Beam Terminal Connectors shall be 10 gauge.

the typical locations of the 1" steel washers.

contact with the 3" slots of the thrie beam terminal connector.  See the drawings above for

end block, 1" steel washers shall be used at the lap splice and the washers shall be in direct

When the thrie beam terminal connector is used to connect the rail to the bridge or concrete

contract unit price of the respective guardrail item it is attached to.

All costs for furnishing and installing the thrie beam terminal connector shall be incidental to the

There will be no separate payment for furnishing and installing the thrie beam terminal connector.
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VIEW A-A

VIEW B-B

ELEVATION VIEW

4�"2" 2"4�" 4�"4�"

3’-1�" 3’-1�"

6’-3"

7’-3�"

Bolt Slot (Typ.)

�" x 2�"  Post

Bolt Slot (Typ.)

�" x 2�"  Post
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GENERAL NOTES:
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A
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3�"

3�"
1
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+
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"
-

price per each for "W Beam to Thrie Beam Guardrail Transition". 

thrie beam transition section,  and hardware shall be incidental to the contract unit

including labor,  equipment,  and materials including two posts,  two blocks,  W beam to

All costs for furnishing and installing the W beam to thrie beam guardrail transition

10 Gauge Section

Bolt Slot (Typ.)

�"  x 1�"  Splice

Bolt Slot (Typ.)

�"  x 1�"  Splice

FOR REVIEW ONLY
12/02/2016



 September 14,  2016

630. 49

PLATE NUMBER

T
O
D
D
S

GUARDRAIL TRANSITION SECTION
ASSYMETRICAL W BEAM TO THRIE BEAM

Sheet  1  of 1

4�"2" 2"4�" 4�"4�"

3’-1�" 3’-1�"

6’-3"

7’-3�"

A

Bolt Slot (Typ.)

�" x 2�"  Post

A

Bolt Slot (Typ.)

�" x 2�"  Post

this location.

DO NOT Bolt at

B

B

ELEVATION VIEW

VIEW A-A
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"
-

3�"

VIEW B-B

3�"

1
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" 
+
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"
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4
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"
5
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10 Gauge Section

Bolt Slot (Typ.)

�"  x 1�"  Splice

GENERAL NOTES:

to the contract unit price per each for the corresponding guardrail transition bid item. 

assymetrical W beam to thrie beam transition section,  and hardware shall be incidental

transition including labor,  equipment,  and materials including two posts,  two blocks,

All costs for furnishing and installing the assymetrical W beam to thrie beam guardrail

Bolt Slot (Typ.)

�"  x 1�"  Splice
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DETAIL K

DETAIL J

DETAIL L

(Special Thrie Beam Rail)

CL

Splice

Rail

CL

Splice

Rail

2" (Typ.) 2" (Typ.)

4�" (Typ.)

4�" (Typ.)

CL

Splice

Rail

Curb

3’-1�" 3’-1�" 3’-1�" 3’-1�"

6’-3"

Slot (Typ.)

Post Bolt

�" x 2�"

Slot (Typ.)

Post Bolt

�" x 2�"

7’-3�"

Slot (Typ.)

Splice Bolt

�"  x 1�"

Block

Concrete End

11�"8" 7�"1’-0�"

post into blockout.

into post or from

Nail from blockout

16d Galvanized Nails

Transition Section

Beam Guardrail

Beam to Thrie

Assymetrical W

this location.

DO NOT Bolt at

Connector

Terminal

Thrie Beam

Thrie Beam Rail

12 Gauge (Class A)

in the plans

as specified

Embankment

Beam Guardrail

Double (Nested) Thrie

GENERAL NOTES:

Transition".

and incidentals shall be included in the contract unit price per each for "Type 1 Guardrail

equipment,  and materials which includes all rail sections, posts and blockouts,  hardware,

All costs for furnishing and installing the type 1 guardrail transition including labor,
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cutter is not allowed.

replacement for a slot.  If the Contractor must create a slot,  a cutting torch or plazma

in the plans and by the manufacturer.  A drilled hole through the rail is not allowed as a

Throughout the type 1 guardrail transition, slots in the rails shall be provided as specified
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DETAIL K

DETAIL J

(Special Thrie Beam Rail)

CL

Splice

Rail
2" (Typ.) 2" (Typ.)

4�" (Typ.)

4�" (Typ.)

CL

Splice

Rail

Curb

3’-1�" 3’-1�" 3’-1�" 3’-1�"

6’-3"

Slot (Typ.)

Post Bolt

�" x 2�"

Slot (Typ.)

Post Bolt

�" x 2�"

7’-3�"

Slot (Typ.)

Splice Bolt

�"  x 1�"

Thrie Beam Rail

12 Gauge (Class A)

CL

Splice

Rail

8"
6�"1’-0�"

Connector

Terminal

Thrie Beam

1’-0�"1’-6�" 

End Block

Concrete

the plans

specified in

Embankment as

DETAIL L

post into blockout.

into post or from

Nail from blockout

16d Galvanized Nails

Transition Section

Beam Guardrail

Beam to Thrie

Assymetrical W

this location.

DO NOT Bolt at

on Sheet 3 of 3

See Detail M
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GENERAL NOTES:

per each for "Type 1 Retrofit Guardrail Transition".

special blockout,  hardware,  and incidentals shall be included in the contract unit price

labor,  equipment,  and materials which includes all rail sections, posts and blockouts,

All costs for furnishing and installing the type 1 retrofit guardrail transition including

DETAIL M

ELEVATION VIEW

PLAN VIEW

and Hardware Not Shown)

(Double Thrie Beam Rail

7
�

"

2
1
�

"

7
�

"

6"

3"

2
�

"

3
�

"

6�
"

End Block

Concrete

Blockout

Special Wood

6�"

6"

1
" 1�"

�"

PLAN VIEW

End Block

Concrete

(See the 3 drawings above)

(Special Wood Blockout)

Thrie Beam Rail

Double (Nested) 

Blockout

Special Wood

Recess

1"  Deep x 1�"  Dia.

**

**

Manufacturer’s recommendations.

The �"  Dia.  x 6" galvanized sleeve anchors shall be installed in accordance with the

Engineer before installation of the blockout.

(nested) thrie beam rail and the rail is straight.  The location shall be approved by the

direction as necessary such that the blockout rests against the back of the double

to the exact dimensions.  The blockout may be moved in the longitudinal (sideways) 

is shown in Detail M as the in place concrete end block may not have been constructed

The special wood blockout may need to be installed at a different location than what

this location.

sleeve anchor at

blockout and install

�" Dia. hole through

        and Washer

        with Hex Nut

        Sleeve Anchor

        Galvanized

Install 2:  �" Dia.  x 6"

torch or plazma cutter is not allowed.

allowed as a replacement for a slot.  If the Contractor must create a slot,  a cutting

specified in the plans and by the manufacturer.  A drilled hole through the rail is not

Throughout the type 1 retrofit guardrail transition, slots in the rails shall be provided as
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GENERAL NOTES:

guardrail bid items.

equipment,  and materials shall be included in the contract unit price for the respective

All costs for furnishing and installing the type 1A guardrail transition including labor,

DETAIL J

CL

Splice

Rail

Block

Concrete End

11�"8" 7�"1’-0�"

Connector

Terminal

Thrie Beam

in the plans

as specified

Embankment

Beam Guardrail

Double (Nested) Thrie

price per foot for "Straight Double Class A Thrie Beam Guardrail with Wood Posts".

thrie beam terminal connector, and hardware shall be incidental to the contract unit

including labor, equipment,  and materials including the thrie beam rails, posts, blockouts,

All costs for furnishing and installing the straight double class A thrie beam guardrail

cutting torch or plazma cutter is not allowed.

allowed as a replacement for a slot.  If the Contractor must create a slot,  a

specified in the plans and by the manufacturer.  A drilled hole through the rail is not

Throughout the type 1A guardrail transition, slots in the rails shall be provided as
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DETAIL M

ELEVATION VIEW
PLAN VIEW

7
�

"

2
1
�

"

7
�

"

6"

3"

2
�

"

3
�

"

6�
"

End Block

Concrete

Blockout

Special Wood

6�"

6"

1
" 1�"

�"

PLAN VIEW

End Block

Concrete

(See the 3 drawings above)

(Special Wood Blockout)

Thrie Beam Rail

Double (Nested) 

Blockout

Special Wood

Recess

1"  Deep x 1�"  Dia.

**

this location.

sleeve anchor at

blockout and install

�" Dia. hole through

        Sleeve Anchors

        Galvanized

Install 2:  �" Dia.  x 6"

and Hardware Not Shown)

(Double (Nested) Thrie Beam Rail

FOR REVIEW ONLY
12/02/2016



DETAIL J

CL

Splice

Rail

8"
6�"1’-0�" 1’-0�"1’-6�" 

the plans

specified in

Embankment as

GENERAL NOTES:

**

Manufacturer’s recommendations.

The �"  Dia.  x 6" galvanized sleeve anchors shall be installed in accordance with the

Engineer before installation of the blockout.

(nested) thrie beam rail and the rail is straight.  The location shall be approved by the

direction as necessary such that the blockout rests against the back of the double

to the exact dimensions.  The blockout may be moved in the longitudinal (sideways) 

is shown in Detail M as the in place concrete end block may not have been constructed

The special wood blockout may need to be installed at a different location than what

on Sheet 2 of 3

See Detail M

guardrail bid items.

equipment,  and materials shall be included in the contract unit price for the respective

All costs for furnishing and installing the type 1B guardrail transition including labor,

Posts".

contract unit price per foot for "Straight Double Class A Thrie Beam Guardrail with Wood

special blockout, thrie beam terminal connector, and hardware shall be incidental to the

including labor, equipment,  and materials including the thrie beam rails, posts, blockouts,

All costs for furnishing and installing the straight double class A thrie beam guardrai

Beam Guardrail

Double (Nested) Thrie
Terminal Connector

Thrie Beam

Concrete End Block
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torch or plazma cutter is not allowed.

allowed as a replacement for a slot.  If the Contractor must create a slot,  a cutting

specified in the plans and by the manufacturer.  A drilled hole through the rail is not

Throughout the type 1 retrofit guardrail transition, slots in the rails shall be provided as
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DETAIL K

DETAIL L

(Special Thrie Beam Rail)

CL

Splice

Rail
2" (Typ.) 2" (Typ.)

4�" (Typ.)

4�" (Typ.)

CL

Splice

Rail

Curb

3’-1�" 3’-1�" 3’-1�" 3’-1�"

6’-3"

Slot (Typ.)

Post Bolt

�" x 2�"

Slot (Typ.)

Post Bolt

�" x 2�"

7’-3�"

Slot (Typ.)

Splice Bolt

�"  x 1�"

post into blockout.

into post or from

Nail from blockout

16d Galvanized Nails

this location.

DO NOT Bolt at

Thrie Beam Rail

12 Gauge (Class A)

GENERAL NOTES:

cutter is not allowed.

replacement for a slot.  If the Contractor must create a slot,  a cutting torch or plazma

in the plans and by the manufacturer.  A drilled hole through the rail is not allowed as a

Throughout the type 2A guardrail transition,  slots in the rails shall be provided as specified

Transition".

and incidentals shall be included in the contract unit price per each for "Type 2A Guardrail

equipment,  and materials which includes all rail sections,  posts and blockouts,  hardware,

All costs for furnishing and installing the type 2A guardrail transition including labor,

Transition Section

Beam Guardrail

Beam to Thrie

Assymetrical W

DETAIL J

Bridge Rail Class B Design 1T

End Bridge

1’-6�"  Post Spacing

Varies

Lap Splice

A

See Sheet 1 of 2
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PLATE NUMBER

T
O
D
D
S

TO W BEAM GUARDRAIL)
(BRIDGE RAIL CLASS B DESIGN 1T OR 2T

TYPE 2B GUARDRAIL TRANSITION

Sheet  2 of 2

DETAIL J

Bridge Rail Class B Design 1T

End Bridge

1’-6�"  Post Spacing

Varies

Lap Splice

A

See Sheet 1 of 2

GENERAL NOTES:

cutter is not allowed.

replacement for a slot.  If the Contractor must create a slot,  a cutting torch or plazma

in the plans and by the manufacturer.  A drilled hole through the rail is not allowed as a

Throughout the type 2B guardrail transition,  slots in the rails shall be provided as specified

guardrail bid items.

equipment,  and materials shall be included in the contract unit price for the respective

All costs for furnishing and installing the type 2B guardrail transition including labor,
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630.85. 

Terminal Connector placement detail is shown on Standard Plates 630.84 and

Special Anchor Assembly and Breakaway Cable Terminal.  The Modified W Beam

An extra hole and an approximate 26° bend shall be required only for the

3
�

"

3"

3"4�"4�"2" 4" 4" 8�"

1’-4�"

L

Insert

4 Bolt

C

 September 14,  2016

630. 59

PLATE NUMBER

T
O
D
D
S

W BEAM TERMINAL CONNECTOR
Sheet  1  of 1

L

E
le

m
e

n
t

B
e
a

m

C

(Typ.)

Hole

1" Dia.

Post Bolt Slot

�" x 2�"

GENERAL NOTES:

 

 

W Beam Terminal Connectors shall be 10 gauge.

ELEVATION VIEW

TOP VIEW
( W Beam Terminal Connector )

( W Beam Terminal Connector )

2
�

"
3
�

"
2
�

"
3
�

"

1
2
�

"

contract unit price of the respective guardrail item it is attached to.

All costs for furnishing and installing the W beam terminal connector shall be incidental to the

There will be no separate payment for furnishing and installing the W beam terminal connector.

locations of the 1" steel washers.

with the 3" slots of the W beam terminal connector.  See the drawings above for the typical

block, 1" steel washers shall be used at the lap splice and the washers shall be in direct contact

When the W beam terminal connector is used to connect the rail to the bridge or concrete end

Bolt Slots (Typ.) 

1"  x 3"  Splice

Adjacent Traffic Direction

Adjacent Traffic Direction

Concrete End Block

Concrete End Block

Connector

W Beam Terminal

Connector

W Beam TerminalWasher

1" Steel

Washer

1" Steel

PLAN VIEWS
(Typical Locations of 1" Steel Washers)

Beam Guardrail

Double (Nested) W

Beam Guardrail

Double (Nested) W

.134"
1.062"

2.000"

1" STEEL WASHER
(8 washers required)

2’-6"
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W BEAM GUARDRAIL)
(CONCRETE END BLOCK TO

TYPE 10 GUARDRAIL TRANSITION

Sheet  2 of 3

G

G

 

Cut to Fit

4"x6"  Wood Blockout

Steel Washer (Galv.)

and 1�"  Round

with Hex Nut (Galv.)

Length) Post Bolt

�"  Dia.  (Variable

1
1
"

VIEW G-G

(See View G-G)

Bolt C6x8.2 Rubrail to Post

RECTANGULAR PLATE WASHER

1�"

3"

�
"

�
"

�
"

1
�

"
1�"

1"

L�"  P

CL

Splice

Rail

ELEVATION VIEW

DETAIL F

PLAN VIEW

DETAIL E

H

H

Rubrail

C6x8.2

Rubrail

C6x8.2

on Sheet 3 of 3

See Detail J

on Sheet 3 of 3

See Detail K

*

* * *

Rubrail does not have to be attached to these posts.

* * *

8"

10�"

Rectangular Plate Washer

1�"x3"x�"  Galvanized

Slots (Typ.) 

Post Bolt

2�"x�"

with

Rubrail

C6x8.2
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PLATE NUMBER

T
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D
S

W BEAM GUARDRAIL)
(CONCRETE END BLOCK TO

TYPE 10 GUARDRAIL TRANSITION

Sheet  3 of 3

12

�

�"  Gap (Max.)

Bend   6x4x� 

DETAIL K

VIEW H-H

4
�

"
Rubrail

C6x8.2

(Double Class B Rail Not Shown)

Top of Slab at Curb

6x4x�

for �"  Anchor

�"  Dia.  Hole

�

12

1"

6"

DETAIL J

Rubrail

C6x8.2

Bend

2"

Rectangular Plate Washer

1�"x3"x�"  Galvanized

Slot (Typ.)

Post Bolt

2�"x�"

Post Bolt

CL

(Post,  Blockout,  Post Bolt,  and Rail Not Shown)

Rubrail

C6x8.2

2"

2
"

2
"

Field or Shop Weld

Field or Shop Weld

(Anchor and Rail Not Shown)

Curb

of

Face

specified in the plans.

with Cap Screw,  or as

Cast in �"  Insert

with Nut and 2 Washers,

�" Wedge Type Anchor

GENERAL NOTES:

guardrail bid items.

equipment,  and materials shall be included in the contract unit price for the respective

All costs for furnishing and installing the type 10 guardrail transition including labor,

torch or plazma cutter is not allowed.

allowed as a replacement for a slot.  If the Contractor must create a slot,  a cutting

specified in the plans and by the manufacturer.  A drilled hole through the rail is not

Throughout the type 10 guardrail transition,  slots in the rails shall be provided as

"Rubrail".

anchor,  nut,  and washers shall be incidental to the contract unit price per foot for

the certification to the Engineer.   The cost for furnishing and installing the wedge type

manufacturer that the anchor meets the tensile and shear requirements and shall submit

manufacturer’s recommendations.  The Contractor shall obtain certification from the

compressive strength concrete.  The anchor shall be installed according to the

ultimate load in tension or shear of 17,000 pounds when the anchor is set in 4,500 psi

a corrosion resistent material.  The wedge type anchor shall be capable of sustaining an

The wedge type anchor bolt,  nut,  and washers shall be hot dipped galvanized or made of

per foot for "Straight Double Class B W Beam Guardrail with Wood Posts".

beam terminal connector,  and hardware shall be incidental to the contract unit price

including labor,  equipment,  and materials including the W beam rails,  posts,  blockouts,  W

All costs for furnishing and installing the straight double class B W beam guardrail

all cuts and welds shall be coated with an approved galvanizing paint.

fabrication in conformance with ASTM A123.  If pre-galvanized steel members are used,

The rubrail steel shall be in conformance with ASTM A36 and shall be galvanized after
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TYPE 11 GUARDRAIL TRANSITION
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CL

Splice

Rail

4�"

1’-6�" 1’-6�"3’-1�"

GENERAL NOTES:

guardrail bid items.

equipment,  and materials shall be included in the contract unit price for the respective

All costs for furnishing and installing the type 11 guardrail transition including labor,

torch or plazma cutter is not allowed.

allowed as a replacement for a slot.  If the Contractor must create a slot,  a cutting

specified in the plans and by the manufacturer.  A drilled hole through the rail is not

Throughout the type 11 guardrail transition,  slots in the rails shall be provided as

PLAN VIEW

DETAIL E

ELEVATION VIEW

DETAIL F

RECTANGULAR PLATE WASHER

1�"

3"

�
"

�
"

�
"

1
�

"

1�"

1"

L�"  P

Block

Concrete End

Needle Nose

(See standard plate 630.59)

W Beam Terminal Connector

Rectangular Plate Washer

9" Long Pipe

6" Inside Diameter

Schedule 40

Galvanized Steel
**

**

washer.

of rail use rectangular plate

with nut and washer.  On face

rail using 2" button head bolt

Fasten pipe to double class B 

Curb as specified in the plans.

unit price per foot for "Straight Double Class B W Beam Guardrail with Wood Posts".

beam terminal connector,  steel pipe,  and hardware shall be incidental to the contract

including labor,  equipment,  and materials including the W beam rails,  posts,  blockouts,  W

All costs for furnishing and installing the straight double class B W beam guardrail
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ELEVATION VIEW

DETAIL F

PLAN VIEW

DETAIL E

* * *

*Rubrail does not have to be attached to these posts.

Rubrail

C6x8.2

on Sheet 3 of 3

See Detail J
on Sheet 3 of 3

See Detail K

CL

Splice

Rail

H

H

 

Cut to Fit

4"x6"  Wood Blockout

Steel Washer (Galv.)

and 1�"  Round

with Hex Nut (Galv.)

Length) Post Bolt

�"  Dia.  (Variable

1
2
"

VIEW G-G

RECTANGULAR PLATE WASHER

1�"

3"

�
"

�
"

�
"

1
�

"
1�"

1"

L�"  P

Rectangular Plate Washer

1�"x3"x�"  Galvanized

Slots (Typ.) 

Post Bolt

2�"x�"

with

Rubrail

C6x8.2

G

G

(See View G-G)

Bolt C6x8.2 Rubrail to Post

CL

Splice

Rail

3’-1�"1’-6�"  Post Spacing

Varies

or ground line

Top of finished surface

Lap Splice (Typ.)

Lap Splice (Typ.)

2
8
"

Bridge

End of

Design 1T

Bridge Rail Class B

Design 1T

Bridge Rail Class B

Bridge

End of

(For Bridge Rail Class B Design 1T or 2T)
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�"  Gap (Max.)

DETAIL K

VIEW H-H

4
�

"
Rubrail

C6x8.2

Top of Slab at Curb

6x4x�

for �"  Anchor

�"  Dia.  Hole

1"

6"

DETAIL J

Rubrail

C6x8.2

2"

Rectangular Plate Washer

1�"x3"x�"  Galvanized

Slot (Typ.)

Post Bolt

2�"x�"

Post Bolt

CL

Rubrail

C6x8.2

2"

2
"

2
"

Field or Shop Weld

Field or Shop Weld

GENERAL NOTES:

guardrail bid items.

equipment,  and materials shall be included in the contract unit price for the respective

All costs for furnishing and installing the type 12 guardrail transition including labor,

Curb

of

Face

torch or plazma cutter is not allowed.

allowed as a replacement for a slot.  If the Contractor must create a slot,  a cutting

specified in the plans and by the manufacturer.  A drilled hole through the rail is not

Throughout the type 12 guardrail transition,  slots in the rails shall be provided as

"Rubrail".

anchor,  nut,  and washers shall be incidental to the contract unit price per foot for

the certification to the Engineer.   The cost for furnishing and installing the wedge type

manufacturer that the anchor meets the tensile and shear requirements and shall submit

manufacturer’s recommendations.  The Contractor shall obtain certification from the

compressive strength concrete.  The anchor shall be installed according to the

ultimate load in tension or shear of 17,000 pounds when the anchor is set in 4,500 psi

a corrosion resistent material.  The wedge type anchor shall be capable of sustaining an

The wedge type anchor bolt,  nut,  and washers shall be hot dipped galvanized or made of

per foot for "Straight Double Class B W Beam Guardrail with Wood Posts".

beam terminal connector,  and hardware shall be incidental to the contract unit price

including labor,  equipment,  and materials including the W beam rails,  posts,  blockouts,  W

All costs for furnishing and installing the straight double class B W beam guardrail

specified in the plans.

with Cap Screw,  or as

Cast in �"  Insert

with Nut and 2 Washers,

�" Wedge Type Anchor

Bend as Necessary

as Necessary 

Bend   6x4x�

(For Bridge Rail Class B Design 1T or 2T)

(Double Class B Rail Not Shown)

(For Bridge Rail Class B Design 1T or 2T)

(Post,  Blockout,  Post Bolt,  and Rail Not Shown)
(For Bridge Rail Class B Design 1T or 2T)

(Anchor and Rail Not Shown)

all cuts and welds shall be coated with an approved galvanizing paint.

fabrication in conformance with ASTM A123.  If pre-galvanized steel members are used,

The rubrail steel shall be in conformance with ASTM A36 and shall be galvanized after

FOR REVIEW ONLY
12/02/2016



 September 14,  2016

630. 64

PLATE NUMBER

T
O
D
D
S

TRANSITION
MGS (MIDWEST GUARDRAIL SYSTEM)

W BEAM GUARDRAIL TO

Sheet  1  of 1

A
A

A
A

B
B

G
E

N
E

R
A

L
 

N
O

T
E
S
:

6
’-

3
" 
 P

o
s
t
 

S
p
a
c
in

g
3
’-

1
�

"
3
’-

1
�

"

t
h
e
 

p
la

n
s
.

s
p
e
c
if
ie

d
 
in

M
G

S
 
a
s

t
h
e
 

p
la

n
s
.

a
s
 
s
p
e
c
if
ie

d
 
in

W
 

B
e
a

m
 

G
u
a
r
d
r
a
il

E
L

E
V

A
T
I
O

N
 

V
I
E

W

5
0
’-

0
" 
 (

T
r
a
n
s
it
io

n
 

H
e
ig

h
t
 
f
r
o

m
 

2
8
" 
t
o
 

3
1
")

*
p
la
t
e
 

6
3
0
.9

9

S
e
e
 
s
t
a
n
d
a
r
d

*31"

*31"

o
r
 
g
r
o

u
n
d
 
li

n
e

T
o

p
 
o
f
 
f
in
is

h
e

d
 
s
u
r
f
a
c
e

*28"

W
 

B
e
a

m
 

R
a
il

1
2
 

G
a
u
g
e
 
(C
la

s
s
 

A
)

B
: 
  
6
" 
x
 
8
" 
x
 
6
’-

0
" 
 W

o
o

d
 

P
o
s
t
 
a
n
d
 
6
" 
x
 
1
2
" 
x
 
1
4
" 
 W

o
o

d
 

B
lo

c
k

o
u
t
 
(S

e
e
 
s
t
a
n
d
a
r
d
 
p
la
t
e
 

6
3
0
.2

0
)

A
: 
  
6
" 
x
 
8
" 
x
 
6
’-

0
" 
 W

o
o

d
 

P
o
s
t
 
a
n
d
 
6
" 
x
 
8
" 
x
 
1
4
" 
 W

o
o

d
 

B
lo

c
k

o
u
t
 
(S

e
e
 
s
t
a
n
d
a
r
d
 
p
la
t
e
 

6
3
0
.1

0
)

t
o
 

M
G

S
 

T
r
a
n
s
it
io

n
".

a
n
d
 
in

c
id

e
n
t
a
ls
 
s
h
a
ll
 b

e
 
in

c
lu

d
e

d
 
in
 
t
h
e
 
c
o

n
t
r
a
c
t
 
u
n
it
 
p
r
ic

e
 

p
e
r
 
e
a
c
h
 
f

o
r
 
"W
 

B
e
a

m
 

G
u
a
r
d
r
a
il

e
q
u
ip

m
e

n
t
, 
 a

n
d
 

m
a
t
e
r
ia
ls
 

w
h
ic

h
 
in

c
lu

d
e
s
 
a
ll
 r

a
il
 s

e
c
t
io

n
s
, 
p
o
s
t
s
 
a
n
d
 
b
lo

c
k

o
u
t
s
, 
 h

a
r
d

w
a
r
e
,

A
ll
 c

o
s
t
s
 
f

o
r
 
f

u
r
n
is

h
in

g
 
a
n
d
 
in

s
t
a
ll
in

g
 
t
h
e
 

W
 

b
e
a

m
 

g
u
a
r
d
r
a
il
 t

o
 

M
G

S
 
t
r
a
n
s
it
io

n
 
in

c
lu

d
in

g
 
la

b
o
r
,

6
2
’-

6
" 
  

P
a
y

m
e

n
t
 

L
im
it

s
 
f

o
r
 
"W
 

B
e
a

m
 

G
u
a
r
d
r
a
il
 t

o
 

M
G

S
 

T
r
a
n
s
it
io

n
"

L
a
p
 

S
p
li
c
e
 
(T

y
p
.)

FOR REVIEW ONLY
12/02/2016



 September 14,  2016

630. 80

PLATE NUMBER

T
O
D
D
S

TRAILING END TERMINAL
THRIE BEAM GUARDRAIL

Sheet  1  of 3

*

S
e
e
 

S
t
a
n
d
a
r
d
 

P
la
t
e
 

6
3
0
.9

9

C
A

B
L

E
 

A
S

S
E

M
B

L
Y

6
’-

6
"

1
�

"

�
"

�
"

5
�

"
7
"

S
t
a
n
d
a
r
d
 

S
w
a
g
e

d
 

F
it
t
in

g
 
a
n
d
 

S
t
u
d

C
a
b
le
 
s
h
a
ll
 b

e
 
s

w
a
g
e
 
c
o

n
n
e
c
t
e

d
.

�
" 
 D
ia
. 
(6

x
1
9
) 

G
a
lv

a
n
iz

e
d
 

C
a
b
le

1�"

1�"

T
h
r
e
a
d
e

d
 

E
n
t
ir

e
 

L
e

n
g
t
h

1
" 

D
ia
.

B
E

A
R
I
N

G
 

P
L

A
T

E

3"

8"

4
"

8
"

T
o

p

H
o
le

1
�

" 
D
ia
.

�
" 

S
t
e
e
l 

P
la
t
e

T
h
r
ie
 

B
e
a

m
 

E
n
d
 

S
e
c
t
io

n
 
(F
la

r
e

d
)

2
"

2
"

4
"

4
"

4
"

o
r
 

G
r
o

u
n
d
 

L
in

e

F
in
is

h
e

d
 

S
u
r
f
a
c
e

6
’-

3
"

6
’-

3
"

t
r
a
f
f
ic
.

o
f
 
a
d
j
a
c
e

n
t

in
 
d
ir

e
c
t
io

n

L
a
p
 
r
a
il

t
r
a
f
f
ic
.

o
f
 
a
d
j
a
c
e

n
t

in
 
d
ir

e
c
t
io

n

L
a
p
 
r
a
il

T
h
r
ie
 

B
e
a

m
 

R
a
il

C
a
b
le
 

A
s
s
e

m
b
ly
 
(T
ig

h
t
)

31"
A
n
c
h
o
r
 

B
r
a
c
k
e
t

B
r
a
c
k
e
t

A
n
c
h
o
r

w
it

h
 
2
 

W
a
s
h
e
r
s
 
(T

y
p
.)

�
" 

X
 
1
�

" 
 H

e
x
 

B
o
lt
 
a
n
d
 

N
u
t

A A

*

P
o
s
t

B
r
e
a
k
a

w
a
y

W
o

o
d

W
o

o
d
 

B
r
e
a
k
a

w
a
y
 

P
o
s
t

B
e
a
r
in

g
 

P
la
t
e

1
’-

0
"

H
e
a
d
 

P
o
s
t
 

B
o
lt

�
" 

X
 
1
8
" 

B
u
t
t
o

n

H
e
a
d
 

P
o
s
t
 

B
o
lt

�
" 

X
 
9
�

" 
B
u
t
t
o

n

(S
h
e
e
t
 
2
 
o
f
 

3
)

S
e
e
 

D
e
t
a
il
 D

S
e
e
 

D
e
t
a
il
 C
 
(S

h
e
e
t
 
2
 
o
f
 

3
)

S
e
e
 

D
e
t
a
il
 B
 
(S

h
e
e
t
 
2
 
o
f
 

3
)

t
h
e
 

p
la

n
s
.

s
p
e
c
if
ie

d
 
in

G
u
a
r
d
r
a
il
 a

s

S
t
r
u
t
 
a
n
d
 

Y
o

k
e
 

A
s
s
e

m
b
ly

B
lo

c
k

o
u
t

6
"x

8
"x

2
1
�

" 
 W

o
o

d

H
e
a
d
 

P
o
s
t
 

B
o
lt

�
" 

X
 
9
�

" 
B
u
t
t
o

n

S
t
r
u
t
 
a
n
d
 

Y
o

k
e
 

A
s
s
e

m
b
ly

C
a
b
le
 

A
s
s
e

m
b
ly

W
o

o
d
 

B
r
e
a
k
a

w
a
y
 

P
o
s
t

P
L

A
N
 

V
I
E

W

E
L

E
V

A
T
I
O

N
 

V
I
E

W

P
a
y
 

L
im
it
 
f

o
r
 
"B

e
a

m
 

G
u
a
r
d
r
a
il
 T

r
a
il
in

g
 

E
n
d
 

T
e
r

m
in

a
l"

6
"x

8
"x

6
’-

6
" 
 W

o
o

d
 

P
o
s
t

S
t
e
e
l 

T
u
b
e

6
"x

8
"x

6
’-

0
"

S
t
e
e
l 

T
u
b
e

6
"x

8
"x

6
’-

0
"

6
"x

8
"x

6
’-

6
" 
 W

o
o

d
 

P
o
s
t

6
"x

8
"x

2
1
�

" 
 W

o
o

d
 

B
lo

c
k

o
u
t

FOR REVIEW ONLY
12/02/2016



 September 14,  2016

630. 80

PLATE NUMBER

T
O
D
D
S

TRAILING END TERMINAL
THRIE BEAM GUARDRAIL

Sheet  2 of 3

DETAIL C

5�"

6"

Tube

Steel

Thickness

Steel Tube

0.1875"

Post

Breakaway

Wood

5�" x 7�"

1
�

" 3
"

Top

Hole

1�" Dia.

1�"

2�"

FOR ANCHOR BRACKET

END PLATE

SECTION A-A

Plate

�" Steel

Rail

Beam

Thrie

(Thrie Beam Rail Not Shown)

DETAIL D

Cable Assembly

Anchor Bracket

Washer

1" Steel

Nut

1" Hex

Nut

1" Jam

Plate

End

1"

3�
"

1"

Bolt and Nut with Washers

Tube and Post with �" Dia. 

�" Dia. Hole Through Steel

Bolt and Nut with Washers

�" Dia. Hole with �" Dia. 

3
5 2
.5

1�"

�" R.

�" R.

�" R.

�" R.

�
"

1�"

Anchor Bracket 1
�

"

Plate

End

Plate

Soil

STRUT AND YOKE ASSEMBLY

ELEVATION VIEW

PLAN VIEW

END VIEW
STRUT AND YOKE ASSEMBLY STRUT AND

YOKE ASSEMBLY

5�" 5�"5’-7"

�"

Yoke

Strut 6"x3", 10 Gauge
8
�

"

�
"

E

E SECTION E-E

STRUT

3
"

6"

(Typ.)

�" R.

�" R. (Typ.) �"

3
"

4"

1
�

"

�" Dia. x 2" Slot

�
"

�" R.

4�"
5’-7"5�"

DETAIL B

Bearing Plate

5�"

Breakaway Post

5�" x 7�" Wood

Washer

1" Steel

1" Jam Nut

1" Hex Nut

1
" 2
"

Ground Line

Bearing Plate

Corners of

Bend Over at

2-16d Galv. Nails

Strut and

Yoke Assembly

Assembly

Cable

(2.375" O.D.)

Pipe Sleeve

Galvanized

2"x6" Standard 

3
�

"

Washers

Bolt, Nut, and

and �" Dia. x 10" 

Breakaway Post,

Hole Through

Tube, �" Dia.

Through Steel

�" Dia. Hole 
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GENERAL NOTES:

The thrie beam guardrail trailing end terminal shall only be used in a one-way traffic situation.

TOP VIEW
( Thrie Beam End Section (Flared) )

( Thrie Beam End Section (Flared) )

4�"4�" 2"

27�"

7
�

"

2
0
" 
  
 �

"
+ -

6
�

"
6
�

"

(Typ.)

2" R.

Slot

Post Bolt

�" x 2�"

12�" Lap

1
0
"

All hardware shall be galvanized in accordance with ASTM A153.

Hole

�" Dia.

STEEL TUBE

8"

1
"

6
’-

0
"

Steel Tube

6"x8"x6’-0"

0.1875"

1
’-

4
"

4" 4"

1
7
�

"

4
6
"

7
�

"

WOOD BREAKAWAY POST

on respective sides.
All holes shall be centered**

*

Hole

�" Dia.*

Hole

2�" Dia.* *
Four Sides)

S4S (Finish

5�
"

7�
"

Hole

�" Dia.* *

7
�

"
1
6
�

"

ELEVATION VIEW

The cable shall be �",  Type II,  with Class A coating in conformance with AASHTO M30.

Specification M111.

shall be galvanized after fabrication in accordance with the requirements of AASHTO

The steel tube shall meet the requirements of ASTM Specification A500,  Grade B,  and

with ASTM A123.

meets ASTM A36 Specifications.  They shall be galvanized after fabrication in accordance

The anchor bracket,  soil plate,  and bearing plate shall be fabricated from steel that

Trailing End Terminal".

incidentals shall be included in the contract unit price per each for "Beam Guardrail

bracket,  strut and yoke assembly,  thrie beam end section (flared),  hardware,  and

blockout,  wood breakaway posts,  steel tubes,  cable assembly,  bearing plate,  anchor

including labor,  equipment,  materials which includes thrie beam rail section,  post and

All costs for furnishing and constructing the thrie beam guardrail trailing end terminal

Thrie beam end sections (flared) shall be 12 gauge.

Slot (Typ.)

Splice Bolt

�"  x 1�"
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DETAIL B

Bearing Plate
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Breakaway Post

5�" x 7�" Wood

Washer
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1" Jam Nut
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Thickness

Steel Tube

0.1875"

Post

Breakaway

Wood

5�" x 7�"

1
�

" 3
"

Top

Hole

1�" Dia.

1�"

2�"

FOR ANCHOR BRACKET

END PLATE

SECTION A-A

Plate

�" Steel

Hole

�" Dia.

STEEL TUBE

8"

1
"

6
’-

0
"

Steel Tube

6"x8"x6’-0"

0.1875"

Ground Line

Bearing Plate

Corners of

Bend Over at

2-16d Galv. Nails

DETAIL D
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GENERAL NOTES:

All hardware shall be galvanized in accordance with ASTM A153.

1
7
�

"

7
�

"

WOOD BREAKAWAY POST

on respective sides.
All holes shall be centered**

*

Hole

�" Dia.*

Hole

2�" Dia.* *

Four Sides)

S4S (Finish

5�
"

7�
"

Hole

�" Dia.* *

12�" Lap

( W Beam End Section (Flared) )

1
0
"

27�"

( W Beam End Section (Flared) )

6
�

"

2"4�"4�"

6
�

"

Slot

Post Bolt

�" x 2�"

27�"

1
2
�

" 
( 
 �

")
+ -

ELEVATION VIEW

PLAN VIEW

2
0
�

"

4
3
"

The W beam guardrail trailing end terminal shall only be used in a one-way traffic situation.

W beam end section (flared) shall be 12 gauge.

The cable shall be �",  Type II,  with Class A coating in conformance with AASHTO M30.

Specification M111.

shall be galvanized after fabrication in accordance with the requirements of AASHTO

The steel tube shall meet the requirements of ASTM Specification A500,  Grade B,  and

accordance with ASTM A123.

steel that meets ASTM A36 Specifications.  They shall be galvanized after fabrication in

The anchor bracket,  strut and yoke assembly,  and bearing plate shall be fabricated from
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Trailing End Terminal".

and incidentals shall be included in the contract unit price per each for "Beam Guardrail

anchor bracket,  W beam end section (flared),  one wood post and blockout,  hardware,

breakaway posts,  steel tubes,  strut and yoke assembly,  cable assembly,  bearing plate,

including labor,  equipment,  materials which includes W beam rail section,  two wood

All costs for furnishing and constructing the W beam guardrail trailing end terminal

Slot (Typ.)

Splice Bolt

�"  x 1�"
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DETAIL B

Bearing Plate

5�"

Breakaway Post

5�" x 7�" Wood

Washer

1" Steel

1" Jam Nut

1" Hex Nut

1
" 2
"

DETAIL C

5�"

6"

Tube

Steel

Thickness

Steel Tube

0.1875"

Post

Breakaway

Wood

5�" x 7�"

1
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" 3
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Top

Hole

1�" Dia.
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FOR ANCHOR BRACKET

END PLATE

SECTION A-A

Plate
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STEEL TUBE
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1
"

6
’-

0
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Steel Tube

6"x8"x6’-0"

0.1875"

Ground Line

Bearing Plate

Corners of

Bend Over at

2-16d Galv. Nails

DETAIL D

Cable Assembly

Anchor Bracket

Washer

1" Steel

Nut

1" Hex

Nut

1" Jam

Plate

End
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Bolt and Nut with Washers
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(2.375" O.D.)

Pipe Sleeve
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STRUT AND YOKE ASSEMBLY

ELEVATION VIEW

PLAN VIEW

END VIEWSTRUT AND YOKE ASSEMBLY
STRUT AND

YOKE ASSEMBLY
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Yoke

Strut 6"x3", 10 Gauge
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SECTION E-E

STRUT
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(Typ.)

�" R.
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3
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1
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�" Dia. x 2" Slot

�
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�" R.
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Hole Through
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Through Steel
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GENERAL NOTES:

All hardware shall be galvanized in accordance with ASTM A153.

2
3
�

"

1
7
�

"

4
6
"

7
�

"

WOOD BREAKAWAY POST

on respective sides.
All holes shall be centered**

*

Hole

�" Dia.*

Hole

2�" Dia.* *

Four Sides)

S4S (Finish

5�
"

7�
"

Hole

�" Dia.* *

12�" Lap

( W Beam End Section (Flared) )

1
0
"

27�"

( W Beam End Section (Flared) )

6
�

"

2"4�"4�"

6
�

"

Slot

Post Bolt

�" x 2�"

27�"

1
2
�

" 
( 
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")
+ -

ELEVATION VIEW

PLAN VIEW

The MGS trailing end terminal shall only be used in a one-way traffic situation.

W beam end section (flared) shall be 12 gauge.

The cable shall be �",  Type II,  with Class A coating in conformance with AASHTO M30.

Specification M111.

shall be galvanized after fabrication in accordance with the requirements of AASHTO

The steel tube shall meet the requirements of ASTM Specification A500,  Grade B,  and

accordance with ASTM A123.

steel that meets ASTM A36 Specifications.  They shall be galvanized after fabrication in

The anchor bracket,  strut and yoke assembly,  and bearing plate shall be fabricated from

included in the contract unit price per each for "Beam Guardrail Trailing End Terminal".

end section (flared),  one MGS wood post and blockout,  hardware,  and incidentals shall be

tubes,  strut and yoke assembly,  cable assembly,  bearing plate,  anchor bracket,  W beam

equipment,  materials which includes W beam rail section,  two wood breakaway posts,  steel

All costs for furnishing and constructing the MGS trailing end terminal including labor,
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1�" 1�"

3"

�
"
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"

1
�

"

1"

�
"

RECTANGULAR PLATE WASHER

Standard Swaged Fitting And Stud

1" Dia. x 7" Long 2�" 5�"

�"
Entire Length

Stud Threaded �"

1
�

"

1
�

"

6’-6"

�" Dia. (6X19) Galvanized Cable

CABLE ASSEMBLY

 Cable shall be Swage Connected

Steel Tube

5�"

Bearing Plate

(2.375" O.D.)

Pipe Sleeve

Galvanized

2"x6" Standard 

Washer
1" Steel

DETAIL C

and Post

Through Tube

�" Dia. Hole

Breakaway Post

5�" x 7�" Wood

Cable

Galvanized

�" Dia. 

spaced 4" center to center

10d Galvanized Nails (2 Req’d.)

5�
" 7�

"

1
5
�

"

1
7
�

"

4
2
�

"

*

*

7
"

WOOD BREAKAWAY POST

S4S (Finish Four Sides)

�" Dia. Holes

2�" Dia. Hole

respective sides.

be centered on

All holes shall*

Tube

Steel

Thickness

Tube

0.1875"

6"

5�"

Plate

Soil

DETAIL D

Post

Wood Breakaway

5�"x7�"

Ground Line

1
�

" 3
"

Top

Hole

1�" Dia.

1�"

2�"

FOR ANCHOR BRACKET

END PLATE

Plate

�" Steel

DETAIL E

(W Beam Rail Not Shown)

Cable Assembly

Anchor Bracket

Nut

1" Jam

Nut

1" Hex

Plate

End
Washer

1" Steel

Rail

W Beam

�" R.

�" R.

1�"

2
.5

1�"

Anchor Bracket

3�
"

Plate

End

1"

1"
�" R.

�" R.
1
�

"

3
5

�
"

Nut with Washers

�" Dia.  Bolt and

�" Dia. Hole with

SECTION C-C

3
"

2
"4
�

"

FOR REVIEW ONLY
12/02/2016



 September 14,  2016

630. 84

PLATE NUMBER

T
O
D
D
S

AND SPECIAL ANCHOR ASSEMBLY
SHORT RADIUS W BEAM GUARDRAIL

Sheet  4 of 4

4"

8
"

8"

3
"

BEARING PLATE

9" 9"6"

9
"

9
"

�" Steel Plate

�" Dia. Holes

2’-0"

1
8
"

SOIL PLATE

8"x6"x0.1875"

3"
3"

5
’-

0
"

1
6
"

1
"

Holes

�" Dia.

Hole

�" Dia.

STEEL TUBE

Hole

1�" Dia.

GENERAL NOTES:

�" Steel Plate

Specifications.

The wood breakaway post shall be in conformance with Section 630.2 A.  of the

Guardrail with CRT Posts".

shall be incidental to the contract unit price per foot for "Straight Class A W Beam

equipment,  and materials including all posts,  blocks,  steel beam rail,  and hardware

All costs for constructing the straight W beam guardrail with CRT posts including labor,

"Straight Class A W Beam Guardrail with Wood Posts".

W beam guardrail special anchor assembly shall be paid for per foot with the bid item

Guardrail Special Anchor Assembly".  The 12’-6" length of W beam rail located within the

except the W beam rail shall be incidental to the contract unit price per each for "W Beam 

equipment,  hardware,  and all components of the W beam guardrail special anchor assembly

All costs for constructing the W beam guardrail special anchor assembly including labor, 

NOT be permitted after galvanizing.

galvanized in accordance with ASTM A123.  Punching,  drilling,  cutting,  or welding will

requirements of the Structural Welding Code AWS D1.1.  All structural steel shall be

the structural tubing shall conform to ASTM A500.  Welding shall meet the current

All angles,  channels,  and plates shall conform to the requirements of ASTM A36 and

with ASTM A153.

with ASTM A563,  Grade A or better.  The bolts and nuts shall be galvanized in accordance

The bolts shall be in conformance with ASTM A307 and the nuts shall be in conformance

with CRT Posts".

be incidental to the contract unit price per foot for "Curved Class A W Beam Guardrail

equipment,  and materials including all CRT posts,  steel beam rail,  and hardware shall

All costs for constructing the curved W beam guardrail with CRT posts including labor,
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s
, 
b
e
a
r
in

g
 
p
la
t
e
, 
p
ip

e
 
s
le

e
v
e
, 

W
 

b
e
a

m
 

e
n
d

C
o
s
t
s
 
f

o
r
 
c
o

n
s
t
r
u
c
t
in

g
 
t
h
e
 

W
 

B
e
a

m
 

G
u
a
r
d
r
a
il
 B
r
e
a
k
a

w
a
y
 

C
a
b
le
 

T
e
r

m
in

a
l 
in

c
lu

d
in

g
 
la

b
o
r
, 
e

q
u
ip

m
e

n
t
, 
a
n
d
 

m
a
t
e
r
ia
ls

*

*

f
u
r
n
is

h
in

g
 
a
n
d
 
in

s
t
a
ll
in

g
 
t
h
e
 
a
d
h
e
s
iv

e
 

o
b
j
e
c
t
 

m
a
r
k
e
r
 
s
h
a
ll
 b

e
 
in

c
id

e
n
t
a
l 
t
o
 

v
a
r
io

u
s
 
c
o

n
t
r
a
c
t
 
it

e
m
s
.

r
e

q
u
ir

e
d
. 
 T

h
e
 
r
e
f
le

c
t
iv

e
 
s
h
e
e
t
in

g
 
s
h
a
ll
 b

e
 
f
lu

o
r
e
s
c
e

n
t
 
y
e
ll

o
w
 
s
u
p
e
r
 
o
r
 
v
e
r
y
 

h
ig

h
 
in
t
e

n
s
it

y
. 
 A
ll
 c

o
s
t
s
 
f

o
r

t
h
e
 
e

n
d
 
s
e
c
t
io

n
 
b
u
f
f
e
r
. 
 A
 

m
in
im

u
m
 

o
f
 

2
5
6
 
s
q
u
a
r
e
 
in

c
h
e
s
 
o
f
 

o
b
j
e
c
t
 

m
a
r
k
e
r
 
r
e
f
le

c
t
iv

e
 
s
h
e
e
t
in

g
 
a
r
e
a
 
is

b
u
f
f
e
r
. 
 T

h
e
 
a
d
h
e
s
iv

e
 

o
b
j
e
c
t
 

m
a
r
k
e
r
 
d
im

e
n
s
io

n
s
 

m
a
y
 

b
e
 

1
6
" 
x
 
1
6
" 
o
r
 
o
t
h
e
r
 
v
a
r
ia
t
io

n
 
d
u
e
 
t
o
 
t
h
e
 
s
h
a
p
e
 

o
f

A
n
 
a
d
h
e
s
iv

e
 

o
b
j
e
c
t
 

m
a
r
k
e
r
 
s
h
a
ll
 b

e
 

p
la

c
e

d
 
o

n
 
t
h
e
 
e

n
d
 
s
e
c
t
io

n
 
b
u
f
f
e
r
 
a
f
t
e
r
 
p
la

c
e

m
e

n
t
 
o
f
 
t
h
e
 
e

n
d
 
s
e
c
t
io

n

(Typ.)

28"

6
"x

8
"x

1
4
" 
b
lo

c
k
s
 
(T

y
p
.)

W
o

o
d
 
p
o
s
t
s
 

w
it

h

b
e
 
in

s
e
r
t
e

d
 
in
t
o
 
s
t
e
e
l 
t
u
b
e
.

R
e

q
u
ir

e
d
 

w
o

o
d
 
b
r
e
a
k
a

w
a
y
 

p
o
s
t
 
s
h
a
ll

B
R

E
A

K
A

W
A

Y
 

C
A

B
L

E
 

T
E

R
M
I
N

A
L

O
F
F
S

E
T

S
 

F
O

R

Slope

Cross

li
n
e
 
t
o
 
t
h
e
 
f
a
c
e
 

o
f
 
t
h
e
 

W
 

b
e
a

m
 

g
u
a
r
d
r
a
il
.

O
f
f
s
e
t
s
 
s
h
a
ll
 b

e
 

m
e
a
s
u
r
e

d
 
f
r
o

m
 
t
h
e
 
in

s
t
a
ll
a
t
io

n

g
r
a
n
u
la

r
 

m
a
t
e
r
ia
l.

a
s
p
h
a
lt
 
c
o

n
r
e
t
e
 

w
it

h

2
" 
t
h
ic

k
n
e
s
s
 
o
f
 
c
o

m
p
a
c
t
e

d

c
r
o
s
s
 
s
lo

p
e
 
is
 
n
e
c
e
s
s
a
r
y
 
t
h
e
 
s
t
e
e

p
e
s
t
 
a
ll

o
w
a
b
le
 
c
r
o
s
s
 
s
lo

p
e
 
is
 
1
0
:1
.

T
h
e
 
f
in
is

h
e

d
 
e

m
b
a
n
k

m
e

n
t
 
s
u
r
f
a
c
in

g
 
c
r
o
s
s
 
s
lo

p
e
 
s
h
a
ll
 m

a
t
c
h
 
t
h
e
 
r
o
a
d

w
a
y
 
c
r
o
s
s
 
s
lo

p
e
; 
h
o

w
e

v
e
r
, 
if
 
a
 
s
t
e
e

p
e
r
 

f
in
is

h
e

d
 
s
h
o

u
ld

e
r
 
li

n
e
, 
o
r
 
in

s
t
a
ll
a
t
io

n
 
li

n
e

F
in
is

h
e

d
 
e

d
g
e
 

o
f
 
r
o
a
d

w
a
y
,

m
a
in
li

n
e
 
s
u
r
f
a
c
in

g
 
o
r
 
a
s
 
s
p
e
c
if
ie

d
 
in
 
t
h
e
 

p
la

n
s
.

S
p
e
c
if
ic

a
t
io

n
s
 
f

o
r
 
"B

a
s
e
 

C
o

u
r
s
e
".
  
 T

h
e
 

g
r
a
n
u
la

r
 

m
a
t
e
r
ia
l 
s
h
a
ll
 b

e
 

p
la

c
e

d
 
t
h
e
 
s
a

m
e
 
t
h
ic

k
n
e
s
s
 
a
s
 
t
h
e

p
la

n
s
. 
 I
f
 

g
r
a
n
u
la

r
 

m
a
t
e
r
ia
l 
t
y

p
e
 
is
 
n
o
t
 
s
p
e
c
if
ie

d
 
in
 
t
h
e
 

p
la

n
s
, 
t
h
e
 

m
a
t
e
r
ia
l 
s
h
a
ll
 c

o
n
f

o
r

m
 
t
o
 
t
h
e

G
r
a
n
u
la

r
 

m
a
t
e
r
ia
l 
s
h
a
ll
 b

e
 
t
h
e
 
s
a

m
e
 
t
y

p
e
 

u
s
e

d
 
e
ls

e
w

h
e
r
e
 

o
n
 
t
h
e
 

p
r
o
j
e
c
t
 
o
r
 
s
h
a
ll
 b

e
 
a
s
 
s
p
e
c
if
ie

d
 
in
 
t
h
e

S
p
e
c
if
ic

a
t
io

n
s
 
f

o
r
 
"A

s
p
h
a
lt
 

C
o

n
c
r
e
t
e
 

C
o

m
p
o
s
it

e
."

p
la

n
s
. 
 I
f
 
a
s
p
h
a
lt
 
c
o

n
c
r
e
t
e
 
is
 
n
o
t
 
s
p
e
c
if
ie

d
 
in
 
t
h
e
 

p
la

n
s
, 
t
h
e
 
a
s
p
h
a
lt
 
c
o

n
c
r
e
t
e
 
s
h
a
ll
 c

o
n
f

o
r

m
 
t
o
 
t
h
e

A
s
p
h
a
lt
 
c
o

n
c
r
e
t
e
 
s
h
a
ll
 b

e
 
t
h
e
 
s
a

m
e
 
t
y

p
e
 

u
s
e

d
 
e
ls

e
w

h
e
r
e
 

o
n
 
t
h
e
 

p
r
o
j
e
c
t
 
o
r
 
s
h
a
ll
 b

e
 
a
s
 
s
p
e
c
if
ie

d
 
in
 
t
h
e

2
:1
 
o
r
 
f
la
t
t
e
r
 
in

s
lo

p
e
, 
o
r
 
in

s
lo

p
e
 
a
s
 
s
p
e
c
if
ie

d
 
in
 
t
h
e
 

p
la

n
s
.

S
e
e
 

S
t
a
n
d
a
r
d
 

P
la
t
e
 

6
3
0
.9

9
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630. 85

PLATE NUMBER

T
O
D
D
S

BREAKAWAY CABLE TERMINAL
W BEAM GUARDRAIL

Sheet  2 of 3

GENERAL NOTES:

All hardware shall be galvanized in accordance with ASTM A153.

The W Beam End Section (Buffer) shall be 12 gage galvanized steel.

The cable shall be �", Type II, with Class A coating in conformance with AASHTO M30.

Soil Plate

6’-3"

16"

4"4"4"2" 2"

12"

E

E

W Beam Rail

5
’-

0
"

8
�
"

Soil Plate

Soil Plate

1�" Round Washer

1�" Round Washer

1�" Round Washer

4�"4�"

18"

B B

See Detail C

Soil Plate

5
’-

0
"

L

5�
" 7�

"

1
5
�

"

1
7
�

"

4
2
�

" �" Dia. Holes

7
"

2�" Dia. Hole

WOOD BREAKAWAY POST
VIEW B-B

18"

+-

1�" Round Washer

S4S (Finish Four Sides)**

**

**

*

*

*

**

terminal connector.

modified W beam

section (buffer) and the

the W beam guardrail end

substituted for

unit may be

A one-piece

3
"

2
8
"

1
3
�

"

Bracket

Anchor

shall be inserted into steel tube.

Required wood breakaway post

Bolts

�" Dia.

Plate Washer

1�" Rectangular

Plate Washer

1�" Rectangular

Head Bolt.

�" X 9�" Button

Post Bolt shall be
o
f
 

p
o
s
t

t
o
 

b
o
t
t
o

m

Detail D

See

(Typ.)

�" Bolt Hole

DETAIL A
PLAN

DETAIL A
ELEVATION

Head Bolt.

�" X 1�" Button

Splice Bolt shall be

(8 Required)

on Front Face 

Bolts with Washers

�"  Dia. Machine

Cable Assembly

(Taut)

Detail D

See

Bolts

�" Dia.

H
o
le

C

2
6
°
 
B
e
n
d

A
p
p
r
o
x
.

as Required

Trim Post

Plate Washers

1�" x 3" Rectangular

11"   Radius

Section (Buffer)

W Beam Guardrail End

Washer

1�" Round

respective sides.

be centered on

All holes shall

Specification M111.

shall be galvanized after fabrication in accordance with the requirements of AASHTO

The steel tubes shall meet the requirements of ASTM Specification A500, Grade B, and

ASTM A123.

ASTM A36 Specifications.  They shall be galvanized after fabrication in accordance with

The anchor bracket, soil plate, and bearing plate shall be fabricated from steel that meets

Finished Surface or
Ground Line

See Standard Plate 630.99

(See Std. Plate 630.59)

Terminal Connector

Modified W Beam

FOR REVIEW ONLY
12/02/2016
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630. 85

PLATE NUMBER

T
O
D
D
S

BREAKAWAY CABLE TERMINAL
W BEAM GUARDRAIL

Sheet  3 of 3

4"

8
"

8"

3
"

BEARING PLATE

Steel Tube

5�"

Bearing Plate

DETAIL C

1�" 1�"

3"

�
"

�
"

1
�

"

1"

�
"

RECTANGULAR PLATE WASHER
9" 9"6"

9
"

9
"

�" Steel Plate

�" Dia. Holes

2’-0"

1
8
"

SOIL PLATE

8"x6"x0.1875"

3"
3"

5
’-

0
"

1
6
"

1
"

STEEL TUBE

3
"

2�"

1�"

1
�

"

END PLATE

6"

5�"

DETAIL D

Standard Swaged Fitting And Stud

1" Dia. x 7" Long 2�" 5�"

�"�"

1
�

"

1
�

"

6’-6"

�" Dia. (6X19) Galvanized Cable

CABLE ASSEMBLY

1�"

1
�

"

�" End Plate

1" Dia. Stud

1" Jam Nut

�" R.

�" R.

1"

2�"

3
"1
�

"

1�"

3�
"

3
4
.8

°

1�" Hole

1"

ANCHOR BRACKET

�" R.

W Beam Rail

 Cable shall be Swage Connected

3
"

4
�

"

2
"

Cable

Galvanized

�" Dia. 

Breakaway Post

5�" x 7�" Wood

(2.375" O.D.)

Pipe Sleeve

Galvanized

2"x6" Standard 

Washer
1" Steel

and Post

Through Tube

�" Dia. Hole

Holes

�" Dia.

Hole

�" Dia.
Hole
1�" Dia.

Tube

Steel

Thickness

Tube

0.1875"

Post

Wood Breakaway

5�"x7�"

Plate

Soil

Entire Length

Stud Threaded

�" Cable

connection for

Standard Swaged

for 1" Stud
Hex Nut

(END PLATE REMOVED)
SECTION E-E

thickness
�" Min.

Washer
1" Steel

Axis

Neutral

�" Bolt

Hole

�" Bolt

Hex Nut for 

Hole

1�" Dia.

or Ground Line

Finished Surface

FOR REVIEW ONLY
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630. 87

PLATE NUMBER

T
O
D
D
S

FLARED END TERMINAL
W BEAM GUARDRAIL AND MGS

EMBANKMENT AND SURFACING FOR

Sheet  1  of 1

1 2 3 4

*

G
E

N
E

R
A

L
 

N
O

T
E
S
:

*
*

"A
s
p
h
a
lt
 

C
o

n
c
r
e
t
e
 

C
o

m
p
o
s
it

e
."

I
f
 
a
s
p
h
a
lt
 
c
o

n
c
r
e
t
e
 
is
 
n
o
t
 
s
p
e
c
if
ie

d
 
in
 
t
h
e
 

p
la

n
s
, 
t
h
e
 
a
s
p
h
a
lt
 
c
o

n
c
r
e
t
e
 
s
h
a
ll
 c

o
n
f

o
r

m
 
t
o
 
t
h
e
 

S
p
e
c
if
ic

a
t
io

n
s
 
f

o
r

A
s
p
h
a
lt
 
c
o

n
c
r
e
t
e
 
s
h
a
ll
 b

e
 
t
h
e
 
s
a

m
e
 
t
y

p
e
 

u
s
e

d
 
e
ls

e
w

h
e
r
e
 

o
n
 
t
h
e
 

p
r
o
j
e
c
t
 
o
r
 
s
h
a
ll
 b

e
 
a
s
 
s
p
e
c
if
ie

d
 
in
 
t
h
e
 

p
la

n
s
.

s
p
e
c
if
ie

d
 
in
 
t
h
e
 

p
la

n
s
.

"B
a
s
e
 

C
o

u
r
s
e
".
  
 T

h
e
 

g
r
a
n
u
la

r
 

m
a
t
e
r
ia
l 
s
h
a
ll
 b

e
 

p
la

c
e

d
 
t
h
e
 
s
a

m
e
 
t
h
ic

k
n
e
s
s
 
a
s
 
t
h
e
 

m
a
in
li

n
e
 
s
u
r
f
a
c
in

g
 
o
r
 
a
s

I
f
 

g
r
a
n
u
la

r
 

m
a
t
e
r
ia
l 
t
y

p
e
 
is
 
n
o
t
 
s
p
e
c
if
ie

d
 
in
 
t
h
e
 

p
la

n
s
, 
t
h
e
 

m
a
t
e
r
ia
l 
s
h
a
ll
 c

o
n
f

o
r

m
 
t
o
 
t
h
e
 

S
p
e
c
if
ic

a
t
io

n
s
 
f

o
r

G
r
a
n
u
la

r
 

m
a
t
e
r
ia
l 
s
h
a
ll
 b

e
 
t
h
e
 
s
a

m
e
 
t
y

p
e
 

u
s
e

d
 
e
ls

e
w

h
e
r
e
 

o
n
 
t
h
e
 

p
r
o
j
e
c
t
 
o
r
 
s
h
a
ll
 b

e
 
a
s
 
s
p
e
c
if
ie

d
 
in
 
t
h
e
 

p
la

n
s
.

5

5
0
’ 
in

s
lo

p
e
 
t
r
a
n
s
it
io

n
 
o
r
 
a
s
 
s
p
e
c
if
ie

d
 
in
 
t
h
e
 

p
la

n
s
.

t
h
e
 

p
la

n
s
. 
 S
lo

p
e
 
s
h
a
ll
 n

o
t
 
b
e
 
s
t
e
e

p
e
r
 
t
h
a
n
 
a
 
1
0
:1
 
s
lo

p
e
.

S
a

m
e
 
s
lo

p
e
 
a
s
 
r
o
a
d

w
a
y
 
c
r
o
s
s
 
s
lo

p
e
 

o
r
 
a
s
 
s
p
e
c
if
ie

d
 
in

a
 
4
:1
 
t
h
e
 
le

n
g
t
h
 
o
f
 
t
h
e
 
in

s
lo

p
e
 
t
r
a
n
s
it
io

n
 

w
o

u
ld
 
b
e
 

2
0
0
’.

f
r
o

m
 

a
 
5
:1
 
t
o
 
a
 
4
:1
 
t
h
e
 
le

n
g
t
h
 
o
f
 
t
h
e
 
in

s
lo

p
e
 
t
r
a
n
s
it
io

n
 

w
o

u
ld
 
b
e
 

1
0
0
’.
  
I
f
 
t
h
e
 
in

s
lo

p
e
 
c
h
a
n
g
e
s
 
f
r
o

m
 

a
 
6
:1
 
t
o

t
r
a
n
s
it
io

n
 
s
h
a
ll
 c

h
a
n
g
e
 

1
0
0
’ 
f

o
r
 
e

v
e
r
y
 

w
h
o
le
 

n
u

m
b
e
r
 
c
h
a
n
g
e
 
in
 
t
h
e
 
in

s
lo

p
e
. 
 F

o
r
 

E
x
a

m
p
le
: 
I
f
 
t
h
e
 
in

s
lo

p
e
 
c
h
a
n
g
e
s

T
h
e
 
le

n
g
t
h
 
o
f
 
in

s
lo

p
e
 
t
r
a
n
s
it
io

n
 
v
a
r
ie

s
 

w
it

h
 
t
h
e
 
a

m
o

u
n
t
 
o
f
 
c
h
a
n
g
e
 

b
e
t

w
e
e

n
 
in

s
lo

p
e
s
. 
 T

h
e
 
le

n
g
t
h
 
o
f
 
t
h
e

S
e
e
 

S
t
a
n
d
a
r
d
 

P
la
t
e
 

6
3
3
.4

0
 
f

o
r
 
d
e
li

n
e
a
t
io

n
.

T
h
e
 
in

s
t
a
ll
a
t
io

n
 
r
e
f
e
r
e

n
c
e
 
li

n
e
 
f

o
r
 
f
la

r
e

d
 
g
u
a
r
d
r
a
il
 e

n
d
 
t
e
r

m
in

a
ls
 
s
h
a
ll
 a
lw

a
y
s
 
b
e
 

p
a
r
a
ll
e
l 
t
o
 
t
h
e
 
r
o
a
d

w
a
y
.

T
h
e
 
f
la

r
e

d
 
g
u
a
r
d
r
a
il
 e

n
d
 
t
e
r

m
in

a
ls
 
a
b
o

v
e
 
a
r
e
 
f

o
r
 
il
lu

s
t
r
a
t
iv

e
 

p
u
r
p
o
s
e
 

o
n
ly
.

2
1

3.5’

F
in
is

h
e

d
 
e

d
g
e
 

o
f
 
s
u
r
f
a
c
in

g

1

1
5

*

*
*

(I
f
 

n
e
c
e
s
s
a
r
y
) 

I
n
s
lo

p
e
 
t
r
a
n
s
it
io

n

P
L

A
N
 

V
I
E

W

W
 

B
e
a

m
 

G
u
a
r
d
r
a
il
 o

r
 

M
G

S
 

F
la

r
e

d
 

E
n
d
 

T
e
r

m
in

a
l

3
7
.5
’

5

3

W
 

B
e
a

m
 

G
u
a
r
d
r
a
il

P
a
y
 

L
im
it

s

o
r
 

M
G

S

4

(G
u
a
r
d
r
a
il
 N

o
t
 

F
la

r
e

d
)
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