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Crash Barrier Engineer  

517-335-2852 

torresc@michigan.gov  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Discontinued Use of Breakaway Cable Terminals (BCTs) 

 
All BCTs that are damaged are to be replaced with one of the endings 

shown on the historical standard plan R-61-H (i.e., SRT or FLEAT) or 

the steel post version of the FLEAT (i.e., FLEAT-SP). 

Please disregard any X-Lite information on the plans as they are also 

discontinued. 

 

MASH-compliant, tangent guardrail terminal (i.e., Type 2M guardrail 

approach terminals) may be used to replace a damaged BCT under 

certain conditions. In order to use a Type 2M terminal, it would be 

necessary to construct a transition section between the existing guardrail 

(Type B or Type T) and the Type 2M guardrail terminal. The transition 

sections required for attaching a Type 2M guardrail terminal to Type B 

or Type T guardrail are depicted in the current R-60 Standard Plans. It 

will also be necessary to ensure the guardrail length of need is satisfied 

with the proposed Type 2M guardrail approach terminal. Please consult 

with the Region/TSC road design staff for assistance with determining 

the guardrail length of need, current R-60 Standard Plans, or other 

guardrail design questions  

 

Attached are the following: 

• Historical Standard Plan R-61-H (SRT and FLEAT)  

• FLEAT-SP manufacturer’s drawing (for reference when using 

the steel post version of the FLEAT)                                                          
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8
"

2
"

GROUND LINE

ELEVATION

PLAN VIEW

2 - 1" DIA. HEX NUTS

SLOTTED BEARING PLATE

3
"

SOIL PLATE SOIL PLATE

(FIELD BEND TO FIT)

BEAM ELEMENT

(SEE SHEET 6 FOR DETAIL)

SLOT GUARD

END ANCHORAGE ASSEMBLY

PLATE WASHER

(SRT)

SEE STANDARD PLAN R-66-SERIES 

TERMINAL END SHOE, TYPE B

(SEE SHEET 6 FOR DETAIL)

CABLE ANCHOR PLATE
1'-0"

6'-3"

IN 2•" DIA. HOLE

PLACE POST SLEEVE 

\ 2•" DIA. HOLE

STRUT

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

3
R-61-H

(SRT, FLEAT & X-LITE-FLARED)

TERMINAL TYPES 1B & 1T

GUARDRAIL APPROACH

CABLE ASSEMBLYCABLE ANCHOR PLATE SLOT GUARD STRUT

NOTES:

EACH END OF THE CABLE SO THAT THE CABLE WILL NOT LOOSEN.

AFTER THE  CABLE ASSEMBLY IS TAUT,  A SECOND NUT  SHALL BE  INSTALLED ON

THE STEEL SLEEVE (SOIL TUBE) AND THE WOOD BREAKAWAY POST.

ASPHALT ROOFING CEMENT SHALL BE  USED TO SEAL THE PERIMETER AREA BETWEEN 

20

2 - 1" DIA. HEX NUTS

(SEE SHEET 12 FOR DETAIL)

CABLE ASSEMBLY

2-2-2017
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2
2
"

GROUND LINE

SOIL PLATE

2
2
"

BEAM ELEMENT

PLATE WASHER

STEEL SLEEVE

BEAM ELEMENT

CABLE ASSEMBLY

POST 1 DETAIL

SIDEELEVATION

POST 2 DETAIL

SEE STANDARD PLAN R-60-SERIES

POST BOLT, WASHER AND NUT

SEE STANDARD PLAN R-60-SERIES

POST BOLT, WASHER AND NUT

GROUND LINE

SOIL PLATE

STEEL SLEEVE

SLOTTED BEARING PLATE

GROUND

2 - 1" DIA. HEX NUTS

(SRT)

(SRT)

(ATTACH TO POST)

BEAM ELEMENT

TERMINAL END SHOE, TYPE B

SHOE, TYPE B

TERMINAL END 

(ATTACH TO POST)

BEAM ELEMENT

DIA. HOLE (TYP.)

HEAD BOLT WITH NUT THROUGH ƒ"

PLACE †" DIA. x 7•" LONG HEX 

4
'
-

4
"

5•" x 7•" WOOD BREAKAWAY POST

5•" x 7•" WOOD BREAKAWAY POST

DIA. HOLE (TYP.)

HEAD BOLT WITH NUT THROUGH ƒ"

PLACE †" DIA. x 7•" LONG HEX 

4
'
-

4
"

(SEE NOTES)

ROOFING CEMENT

SEAL WITH ASPHALT 

(SEE NOTES)

ROOFING CEMENT

SEAL WITH ASPHALT 

STRUT

YOKE

YOKE

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

4
R-61-H

(SRT, FLEAT & X-LITE-FLARED)

TERMINAL TYPES 1B & 1T

GUARDRAIL APPROACH

THE STEEL SLEEVE (SOIL TUBE) AND THE WOOD BREAKAWAY POST.

ASPHALT ROOFING CEMENT SHALL BE  USED TO SEAL THE PERIMETER AREA BETWEEN 

EACH END OF THE CABLE SO THAT THE CABLE WILL NOT LOOSEN.

AFTER THE  CABLE ASSEMBLY IS TAUT,  A SECOND NUT  SHALL BE  INSTALLED ON

NOTES:

20

IN 2•" DIA. HOLE

PLACE CABLE SLEEVE

SOIL PLATE

DIA. HOLE (TYP.)

WASHER EACH SIDE THROUGH  ƒ" 

HEAD BOLT WITH  NUT AND ROUND 

PLACE †" DIA. x 10" LONG HEX  

DIA. HOLE (TYP.)

WASHER EACH SIDE THROUGH  ƒ" 

HEAD BOLT WITH  NUT AND ROUND 

PLACE †" DIA. x 10" LONG HEX  

"SRT" TO KEEP THE PLATE FROM ROTATING.

POST THROUGH  THE HOLES IN THE  SLOTTED BEARING PLATE  ON POST 1  OF THE 

TWO 3" LONG, 16D HOT-DIP ZINC COATED NAILS SHALL BE DRIVEN INTO THE WOOD 

COATED NAILS (SEE NOTES)

3" LONG, 16D HOT-DIP ZINC 

FACTORY INSTALLED STEEL BAND

FACTORY INSTALLED STEEL BAND
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GROUND LINE

2
2
"

2
2
"

(DO NOT ATTACH TO POST)

BEAM ELEMENT

2
2
"

GROUND LINE

(ATTACH TO POST)

BEAM ELEMENT

POST 3 AND 6 DETAIL

R-60-SERIES

SEE STANDARD PLAN 

POST BOLT, WASHER AND NUT

R-60-SERIES

SEE STANDARD PLAN 

POST BOLT, WASHER AND NUT

GROUND LINE

R-60-SERIES

SEE STANDARD PLAN 

POST BOLT, WASHER AND NUT

(SRT) (SRT)

(SRT)

(ATTACH TO POST)

BEAM ELEMENT

POST 4 AND 5 DETAIL

POST 7 AND 8 DETAIL

6" x 8" CRT POST

SEE STANDARD PLAN R-60-SERIES

6" x 8" WOOD OFFSET BLOCK

6" x 8" CRT POST

SEE STANDARD PLAN R-60-SERIES

6" x 8" WOOD OFFSET BLOCK

SEE STANDARD PLAN R-60-SERIES

6" x 8" WOOD OFFSET BLOCK

6" x 8" CRT POST

WITH HEX NUT (TYP.)

LONG  SPLICE  BOLT 

†" DIA. x 1‚" 

LAP GUARDRAIL WITH 

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET
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BUREAU OF DEVELOPMENT STANDARD PLAN FOR

5
R-61-H

(SRT, FLEAT & X-LITE-FLARED)

TERMINAL TYPES 1B & 1T

GUARDRAIL APPROACH

20

POST 9 IS A STANDARD LINE POST.

NOTE:

LONG MINIMUM

ZINC COATED NAILS, 16D, 3" 

TO WOOD POST WITH 2 HOT-DIP

TOE NAIL WOOD OFFSET BLOCK 

LONG MINIMUM

ZINC COATED NAILS, 16D, 3" 

TO WOOD POST WITH 2 HOT-DIP

TOE NAIL WOOD OFFSET BLOCK 

LONG MINIMUM

ZINC COATED NAILS, 16D, 3" 

TO WOOD POST WITH 2 HOT-DIP

TOE NAIL WOOD OFFSET BLOCK 

2-2-2017
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ASSEMBLY

CABLE

BEAM ELEMENT
HEX NUT (TYP.)

ONE PIECE ANCHOR PLATE

PLATE WASHERSLOTTED BEARING PLATE

SLOT GUARD DETAILS

BEAM ELEMENT

HEX NUT (TYP.)

CABLE ANCHOR PLATE DETAILS

1" DIA. WASHER

•" R

2ƒ
"

1ƒ
" DIA. HOLE (TYP.)

ON FRONT FACE THROUGH ƒ"

HEXHEAD BOLT  WITH WASHER  

PLACE †" DIA. x 1•" LONG

THROUGH ƒ" DIA. HOLE (TYP.)

SPLICE BOLT WITH HEXNUT 

PLACE †"  DIA. x 1‚"  LONG

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

BUREAU OF DEVELOPMENT STANDARD PLAN FOR
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R-61-H

(SRT, FLEAT & X-LITE-FLARED)

TERMINAL TYPES 1B & 1T

GUARDRAIL APPROACH

SLOT GUARD **

   ADJACENT SLOTS AND POST 1.

   ANGLE GAP OPENS IN THE DIRECTION FACING THE 

** PLACE THE SLOT GUARD  SO THAT THE DEFLECTOR 

   THE ELONGATED SLOTS.

   ON THE DOWNSTREAM END (AWAY FROM POST 1) OF 

   SO THAT THE SLOT GUARD ATTACHMENT HOLES ARE

   THE ORDER  AND  ORIENTATION  DETAILED ABOVE 

 * INSTALL THE  SLOTTED RAIL  BEAM ELEMENTS IN 

NOTES:

MANUFACTURER'S SPECIFICATIONS.

ALL "SRT" ITEMS ILLUSTRATED WITHOUT DIMENSIONS SHALL BE ACCORDING TO THE 

20

SLOT GUARD ASSEMBLY DETAIL **

(SRT)

(SRT)(SRT)

(SRT)

(SRT)

(POST 1 THROUGH 3)

POST 1POST 2POST 3

(POST 3 THROUGH 6)

POST 3POST 4
POST 6

POST 5

(SRT)

(SRT)

(SRT)

POST 6POST 7POST 8
POST 9

(POST 6 THROUGH 9)

SLOTTED RAIL BEAM ELEMENT #1 *

SLOTTED RAIL BEAM ELEMENT #2 *

…" 4"

3
"

BEAM ELEMENT #3

2 - 1" DIA. HEX NUTS

1"  DIA. STUD AND 

CABLE ANCHOR PLATE

2-2-2017

RoathJ1
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MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

7
R-61-H

(SRT, FLEAT & X-LITE-FLARED)

TERMINAL TYPES 1B & 1T

GUARDRAIL APPROACH

STRUT AND YOKE ASSEMBLY

8„"‰" ‰" 1"

2"

5
•

"

2"

TYP.

‚"

‚"

STRUT YOKE

YOKE DETAIL STRUT DETAIL

ASSEMBLY DETAIL

YOKE

Š" R

4
"

‡" x 2" SLOT

6
"

1" R

C6 x 8.2 CHANNEL SECTION

5'-7‚"

(SRT)

20

2-2-2017
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MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

8
R-61-H

(SRT, FLEAT & X-LITE-FLARED)

TERMINAL TYPES 1B & 1T

GUARDRAIL APPROACH

(DETAILED ON SHEETS 8 THROUGH 13)
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MICHIGAN DEPARTMENT OF TRANSPORTATION
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SHEET

PLAN DATEF.H.W.A. APPROVAL

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

9
R-61-H

(SRT, FLEAT & X-LITE-FLARED)

TERMINAL TYPES 1B & 1T

GUARDRAIL APPROACH
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2
8
"

2
"

GROUND LINE

3
"

POST 1 DETAIL

SIDE

2
2
"

GROUND LINE

SEE STANDARD PLAN R-60-SERIES

POST BOLT, WASHER AND NUT

POST 2 DETAIL

ELEVATION SIDE

STRUT

2
2
"

GROUND LINESTRUT

IMPACT HEAD ASSEMBLY

STEEL SLEEVE

SOIL PLATE

(FLEAT)

CABLE ASSEMBLY

(FLEAT)

SOIL PLATE

STEEL SLEEVE

ELEVATION

STRUT 2 - 1" DIA. HEX NUTS

IMPACT HEAD ASSEMBLY

TO POST)

(DO NOT ATTACH 

BEAM ELEMENT

(ATTACH TO POST)

BEAM ELEMENT

4
'
-

4
" DIA. HOLE (TYP.)

HEAD BOLT WITH NUT THROUGH ƒ"

PLACE †" DIA. x 7•" LONG HEX 

DIA. HOLE (TYP.)

HEAD BOLT WITH NUT THROUGH ƒ"

PLACE †" DIA. x 7•" LONG HEX 

4
'
-

4
"

\ 2•" DIA. HOLE

CABLE ASSEMBLY

(SEE NOTES)

ROOFING CEMENT

SEAL WITH ASPHALT 

STRUT

(SEE NOTES)

ROOFING CEMENT

SEAL WITH ASPHALT 

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

10
R-61-H

(SRT, FLEAT & X-LITE-FLARED)

TERMINAL TYPES 1B & 1T

GUARDRAIL APPROACH
THE STEEL SLEEVE (SOIL TUBE) AND THE WOOD BREAKAWAY POST.

ASPHALT ROOFING CEMENT SHALL BE  USED TO SEAL THE PERIMETER AREA BETWEEN 

DIA. HOLE (TYP.)

WASHER  EACH SIDE THROUGH ƒ"

HEAD BOLT WITH  NUT AND ROUND 

PLACE †" DIA. x 10" LONG HEX  

DIA. HOLE (TYP.)

WASHER  EACH SIDE THROUGH ƒ"

HEAD BOLT WITH  NUT AND ROUND 

PLACE †" DIA. x 10" LONG HEX  

LAG SCREWS

…" DIA. x 3" LONG

20

NOTES:

EACH END OF THE CABLE SO THAT THE CABLE WILL NOT LOOSEN.

AFTER THE  CABLE ASSEMBLY IS TAUT,  A SECOND NUT  SHALL BE  INSTALLED ON

IN 2•" DIA. HOLE   

PLACE CABLE SLEEVE 

SOIL PLATE

SOIL PLATE

5•" x 7•" WOOD BREAKAWAY POST

5•" x 7•" WOOD BREAKAWAY POST

(SEE SHEET 11 FOR DETAIL)

CABLE ANCHOR BRACKET

PREVENT PLATE ROTATION

ZINC COATED NAILS TO 

TWO 3" LONG, 16D HOT-DIP 

SEE DETAIL SHEET 11.

WITH 5" DIMENSION UP.

BEARING PLATE INSTALLED 

1" DIA. WASHER

2-2-2017
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2
2
"

GROUND LINE

SEE STANDARD PLAN R-60-SERIES

POST BOLT, WASHER AND NUT

2
2
"

GROUND LINE

SEE STANDARD PLAN R-60-SERIES

POST BOLT, WASHER AND NUT

POST 3 DETAIL
(FLEAT) (FLEAT)

POST 4 THROUGH 7 DETAIL

(ATTACH TO POST)

BEAM ELEMENT

TO BLOCK)

(DO NOT ATTACH

BEAM ELEMENT

SEE STANDARD PLAN R-60-SERIES

6" x 8" WOOD OFFSET BLOCK

6" x 8" CRT POST6" x 8" CRT POST

SEE STANDARD PLAN R-60-SERIES

6" x 8" WOOD OFFSET BLOCK

AND HEX NUT (TYP.)

LONG SPLICE BOLT 

†" DIA. x 1‚" 

ASSEMBLY

CABLE

2 - HEX NUTS

1"  DIA. STUD AND 
HEX NUT (TYP.)

CABLE ANCHOR BRACKET

CABLE ANCHOR BRACKET DETAIL
(FLEAT)

1" DIA. WASHER

CABLE ANCHOR BRACKET

BEARING PLATE

8"

4"

5
"

8
"

1ˆ" DIA. HOLE†" THICK PLATE

(FLEAT)

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

11
R-61-H

(SRT, FLEAT & X-LITE-FLARED)

TERMINAL TYPES 1B & 1T

GUARDRAIL APPROACH

BEAM ELEMENT

WASHERS (TYP.)

WASHER ON EACH SIDE (TYP.)

WITH SHOULDER BOLT 

CABLE ANCHOR BRACKET

•" DIA. x 1‚" LONG

NOTES:

THE MANUFACTURER'S SPECIFICATIONS.

ALL "FLEAT" ITEMS ILLUSTRATED  WITHOUT DIMENSIONS  SHALL BE ACCORDING TO 

POST 8 IS A STANDARD LINE POST.

20

(POST 1 THROUGH 3)

(POST 3 THROUGH 6)

POST 3POST 4POST 6 POST 5

(POST 6 THROUGH 8)

(FLEAT)

POST 1POST 2POST 3

(FLEAT)

(FLEAT)

BEAM ELEMENT #1 (SLOTTED RAIL)

POST 6POST 8 POST 2

BEAM ELEMENT #2 WITH 4 POST BOLT SLOTS

BEAM ELEMENT #3 WITH 3 POST BOLT SLOTS

LONG MINIMUM

ZINC COATED NAILS, 16D, 3" 

TO WOOD POST WITH 2 HOT-DIP

TOE NAIL WOOD OFFSET BLOCK 

LONG MINIMUM

ZINC COATED NAILS, 16D, 3" 

TO WOOD POST WITH 2 HOT-DIP

TOE NAIL WOOD OFFSET BLOCK 

2-2-2017
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MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

12
R-61-H

(SRT, FLEAT & X-LITE-FLARED)

TERMINAL TYPES 1B & 1T

GUARDRAIL APPROACH

20

CABLE ASSEMBLY

7" MIN. 5" MIN.2"+

FITTING AND STUD

STANDARD SWAGE

6'-6"

1†" DIA. 1‚" DIA.

CABLE TO BE SWAGE CONNECTED

ƒ" DIA. (6X19) GALVANIZED

ENTIRE LENGTH (N.C.)

1" DIA. THREADED

8„"

5
•

"

‚"

Š" R 4
"

‡" x 2" SLOT

5'-7‚"

2"

1"‰" ‰"

‚"

ASSEMBLY DETAIL

STRUT DETAILS
(FLEAT)

2•"

2
•

"

14 GAGE TUBE

(SRT, FLEAT AND X-LITE-FLARED)

2-2-2017
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MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

8
•

"

5•" 7•"

1
9
"

1
5
•

"
2
"

1
6
"

1
"

3" 3"

WOOD BREAKAWAY POST STEEL SLEEVE

2
2
"

3"

1
6
"

SOIL PLATE

DIMENSION

OUTSIDE

DIMENSION

OUTSIDE

CRT POST

6"

I
.

D
.

2
"

STEEL PLATE

‚" THICK

2'-0"

6"9" 9"

9
"

1
'
-

6
"

8"

4"

6"

3•" DIA. HOLES

ƒ" DIA. HOLE

7
"

6
'
-

0
"

+0,-‚" +0, -…"

3ƒ"

3
'
-

9
"

ƒ" DIA. HOLE

ƒ" DIA. HOLE

2•" DIA. HOLE

TS 8" x 6" x ‰"

BREAKAWAY POST

TO ATTACH WOOD 

ƒ" DIA. HOLE 

MOUNT SOIL PLATE

ƒ" DIA. HOLES TO

6"8"

4
'
-

6
"

2ƒ"

ƒ" DIA. HOLES

13
R-61-H

(SRT, FLEAT & X-LITE-FLARED)

TERMINAL TYPES 1B & 1T

GUARDRAIL APPROACH

(FOR POST 1)

20

CABLE SLEEVE

NOTES:

NOTED.

DETAILS ON THIS SHEET  APPLY TO THE  "SRT" AND "FLEAT"  UNLESS OTHERWISE 

1
"

STEEL BAND

FACTORY INSTALLED

(SRT ONLY)
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ALL 1:10 SLOPES SHALL BE GRADED TO CLASS A SLOPE TOLERANCES.

THE RIGHT SIDE

TRAFFIC PASSING ON

THE LEFT SIDE

TRAFFIC PASSING ON

BOTH SIDES

TRAFFIC PASSING ON

(NOTE: ALTERNATE 3" BLACK AND 3" YELLOW STRIPES ON A 45° ANGLE)

USE REFLECTIVE SHEETING ACCORDING TO THE FOLLOWING TRAFFIC CONDITIONS:

MICHIGAN DEPARTMENT OF TRANSPORTATION

OF

SHEET

PLAN DATEF.H.W.A. APPROVAL

BUREAU OF DEVELOPMENT STANDARD PLAN FOR

20
R-61-H

(SRT, FLEAT & X-LITE-FLARED)

TERMINAL TYPES 1B & 1T

GUARDRAIL APPROACH

REFLECTIVE SHEETING.

(HALF CIRCLE)  SHALL BE COMPLETELY COVERED WITH  HIGH INTENSITY ADHESIVE 

ON THE "SRT", THE CURVED PORTION OF THE TERMINAL END SHOE FACING TRAFFIC 

ADHESIVE REFLECTIVE SHEETING.

ASSEMBLY FACING TRAFFIC SHALL BE  COMPLETELY COVERED WITH HIGH INTENSITY  

ON THE  "FLEAT"  AND  "X-LITE-FLARED",  THE PORTION  OF THE  IMPACT HEAD  

AS SPECIFIED ON THIS STANDARD.

AND TO THE CURRENT  STANDARD PLAN R-60-SERIES,  WHERE APPLICABLE, EXCEPT 

NUTS, AND WASHERS)  SHALL CONFORM TO THE CURRENT STANDARD SPECIFICATIONS 

ALL POSTS, OFFSET BLOCKS, BEAM ELEMENTS, AND HARDWARE  (INCLUDING BOLTS,

 

NOTES:

RUN OF GUARDRAIL.  

GUARDRAIL  APPROACH TERMINAL.   PLACE REFLECTORS  BEGINNING  ON STANDARD 

GUARDRAIL REFLECTORS  AND OTHER  ATTACHMENTS  ARE NOT TO BE  USED ON THE  

20

2-2-2017
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