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Granular Backfill Details for Wing Extension Bridges1007E

Granular Backfill Details for Non-Wing Extension Bridges1007D

Subdrain Details for Water Crossings1007C

Subdrain Details for 2 Span Bridges1007B

Subdrain Details for Macadam Stone Slope Protection1007A

Subdrain Details for Concrete Slope Protection1007

Macadam Stone Slope Protection - Integral Abutment - 2 Span1006E

Macadam Stone Slope Protection - Integral Abutment1006D

Macadam Stone Slope Protection - Stub Abutment1006C

 - Integral AbutmentConcrete Slope Protection1006B

 - Integral AbutmentConcrete Slope Protection1006A

 - Stub AbutmentConcrete Slope Protection1006

Bridge Wing Armoring for Water Crossings1005A

Bridge Wing Armoring for Slope Protection1005

DescriptionStandard

Index of Foreslope Protection Standards

Standard Sheet 100-FSIndex of Foreslope Protection Bridge Standards
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shall be "Bridge Wing Armoring - Macadam Stone".
compaction to dimensions shown in these plans. Bid item 
stone, treated timber edging, excavation, shaping, and 
square yard. Cost will include engineering fabric, macadam 

 Payment for the bridge wing armoring will be bid per 
uniform surface appearance.
will provide uniform 6 inch depth and density and provide 
consolidated and shaped by mechanical or hand methods that 

 The macadam stone shall be deposited, spread, 
Specifications.
in accordance with Section 4161, of the Standard 
meet the requirements for guardrail posts, sawed four sides, 

 Wood preservative treatment for the timber edging shall 
choke stone is allowed).
4122, of the Standard Specifications, coarse material (no 

The macadam stone shall be in accordance with Section 
4196.01, B, 3, of the Standard Specifications.
underlayed with engineering fabric in accordance with Article 
plans. The macadam stone at these locations shall be 
at each corner of the bridge unless otherwise noted in the 
and abutment footing as shown in Section A-A. This is typical 

Macadam stone shall be placed along the sides of the wing 
General Notes:

Standard Sheet 1005Bridge Wing Armoring for Slope Protection
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STUB ABUTMENT

Standard Sheet 1005Bridge Wing Armoring for Slope Protection

1

1005 Full Size 1 = 1

Drawing

2

1005 Full Size 1 = 1

Drawing-1

During the Backfill Flooding Process.
Outlet to Insure that it is Draining Properly 
A Check Shall be Made at the Subdrain 

(Road Over Road or Road Over RR).
Used Only for Grade Separation 
Note to Designer: This Standard is 

or Modify "Orientation" in Reference Dialog.
Referenced Outside of Border. Either Move in Place 
Note to Designer: Stub Abutment Drawing Model is 

Section on Design Sheet No. ??
Revetment Elevation See Longitudinal 
Note to Designer: For Top of 
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Armoring - Erosion Stone".

shown in these plans. Bid item shall be "Bridge Wing 

stone, excavation, shaping, and compaction to dimensions 

square yard. Cost will include engineering fabric, erosion 

Payment for the bridge wing armoring will be bid per 

appearance.

uniform 9 inch depth and density and provide uniform surface 

and shaped by mechanical or hand methods that will provide 

The erosion stone shall be deposited, spread, consolidated 

used as choke stone.

inch screen but 100% retained on a 1 inch screen may be 

4130, of the Standard Specifications. Material passing the 3 

The erosion stone shall be in accordance with Section 

4196.01, B, 3, of the Standard Specifications.

underlayed with engineering fabric in accordance with Article 

plans. The erosion stone at these locations shall be 

at each corner of the bridge unless otherwise noted in the 

and abutment footing as shown in Section A-A. This is typical 

Erosion stone shall be placed along the sides of the wings 

General Notes:
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Bridge Wing Armoring for Water Crossings Standard Sheet 1005A

STUB ABUTMENT

Standard Sheet 1005ABridge Wing Armoring for Water Crossings

1

1005A Full Size 1 = 1

Drawing

2

1005A Full Size 1 = 1

Drawing-1

3

1005A Full Size 1 = 1

Drawing-2

4

1005A Full Size 1 = 1

Drawing-3

(Road Over Road or Road Over RR).

Used Only for Grade Separation 

Note to Designer: This Standard is 

or Modify "Orientation" in Reference Dialog.

Referenced Outside of Border. Either Move in Place 

Note to Designer: Stub Abutment Drawing Model is 

During the Backfill Flooding Process.

Outlet to Insure that it is Draining Properly 

A Check Shall be Made at the Subdrain 

5

1005A Full Size 1 = 1

Drawing-4
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1005A Full Size 1 = 1

Drawing-5
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1005A Full Size 1 = 1

Drawing-6
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Commercial Bituminous Patching Material  
Excavating, Shaping and Compacting  
Resilient Joint Filler  

4 Reinforcing#  
Class "C" Structural Concrete  
Granular Subbase 
Engineering Fabric

Items to be included in "Concrete Slope Protection":
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Concrete Slope Protection - Stub Abutment Standard Sheet 1006

A
b
u
tm

e
n
t

S
tu

b

?.? Sq. Yds.Total

?.? Sq. Yds.?? Abut.Concrete Slope Protection

?.? Sq. Yds.?? Abut. Concrete Slope Protection

QuantityLocationDescription

Estimated Quantities

General Notes:

the Subdrain Details Sheet on Design Sheet No. ??.
The Bridge Contractor is to install subdrains as detailed on 

Standard Specifications, at the Contractor's expense.
by the Engineer, in accordance with Section 2601, of the 
replant, reseed and remulch all disturbed areas, designated 
adjacent to the slope protection area. The Contractor shall 
shall be responsible for any plant materials destroyed 

Where erosion control work is completed, the Contractor 
shown.
Shaping should include excavation from the grading surface 
considered incidental to placing the concrete slope protection. 
shaping or trenching, as directed by the Engineer, shall be 
as shown on these plans. The disposal of excess soil from 
materials and labor required to construct the slope protection 
The unit price bid per square yard is to include costs of all 
made on a square yard basis for slope protection constructed.  

Payment for bid item "Concrete Slope Protection" will be 
 block width.2

1about 

The joints in the direction of the slope are to be staggered 
courses shall not be poured within 15 hours of one another. 
slope should have approximately equal widths. Adjacent 
approximately 10 ft wide courses, but all courses on one 

The cast in place concrete is to be poured in 
piece on top and stapled for continuity.
minimum of 1 ft in length, shingle fashion with up slope lap 

If the engineering fabric is lapped, the laps shall be a 
Standard Specifications.
shall be in accordance with Article 4196.01, B, 2, of the 
and granular subbase are placed. Engineering fabric 
berm foreslope shall be firm when the engineering fabric 
compacted and shaped as shown in Section A-A. The 

-Foreslope Preparation - The bridge berm foreslope shall be 
Finished shape shall be as shown in Section A-A.
be thoroughly tamped or vibrated to insure compaction. 
deposited by a method approved by the Engineer and 

-Granular Subbase - This prewetted material shall be 
-Cure - Cure as per current Specifications.
-Finish - Class 1, floated surface finish.

listed below:
Transportation shall apply with modifications or additions 

The current Specifications of the Iowa Department of 
cement concrete slope protection under overhead structures.

This plan sheet shows details for placing a portland 

Design Sheet No. ??.
of "A" and "B" Points see 
For Elevation and Location 
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Bars
#4 

10:1 10:1

Subbase
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for Joints Normal to 

" Resilient Joint Filler 4
1
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Fabric (See Detail "A")
End of Engineering Elev.
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21
2:1 (Normal)

 (Compacted)
Porous Backfill

 Subdrain
Perforated

4
"

Grading Surface

 Fabric (See Detail "A")
End of Engineering

"4
1Slope 1" 

Per Foot

and the Lowest Course of Slope Protection
to be Placed Between Drop Wall Section 
#4 Bars 2'-4" Long @ About 1'-6" Centers 

B-B & D-D)
Fabric See Sections

(For Tranverse Limits of
Engineering Fabric
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Part Slope Protection Plan for
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 Alternate Courses
 Block Width in2

1 Staggered 

Joints Between Blocks to be

 Column as Required
 Subdrain Carried Around
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 Material
 Patching
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DESIGN TEAM PROJECT NUMBER SHEET NUMBER   COUNTY

8/31/2023

ENGLISHFILE NO.

General Notes:

   Commercial Bituminous Patching Material
   Excavating, Shaping and Compacting
   Resilient Joint Filler

4 Reinforcing #  
   Class "C" Structural Concrete
   Granular Subbase
   Engineering Fabric
Items to be included in "Concrete Slope Protection":

?.? Sq. Yds.Total

?.? Sq. Yds.?? Abut. Concrete Slope Protection

?.? Sq. Yds.?? Abut. Concrete Slope Protection

QuantityLocationDescription

Estimated Quantities
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Concrete Slope Protection - Integral Abutment Standard Sheet 1006A

A
b
u
tm

e
n
t

In
te

g
ra

l

Design Sheet No. ??.
of "A" and "B" Points see 
For Elevation and Location 

the Subdrain Details Sheet on Design Sheet No. ??.
The Bridge Contractor is to install subdrains as detailed on 

Standard Specifications, at the Contractor's expense.
by the Engineer, in accordance with Section 2601, of the 
replant, reseed and remulch all disturbed areas, designated 
adjacent to the slope protection area.  The Contractor shall 
shall be responsible for any plant materials destroyed 

Where erosion control work is completed, the Contractor 
shown.
Shaping should include excavation from the grading surface 
considered incidental to placing the concrete slope protection. 
shaping or trenching, as directed by the Engineer, shall be 
as shown on these plans.  The disposal of excess soil from 
materials and labor required to construct the slope protection 
The unit price bid per square yard is to include costs of all 
made on a square yard basis for slope protection constructed.  

Payment for bid item "Concrete Slope Protection" will be 
 block width.2

1about 

The joints in the direction of the slope are to be staggered 
courses shall not be poured within 15 hours of one another. 
slope should have approximately equal widths.  Adjacent 
approximately 10 ft wide courses, but all courses on one 

The cast in place concrete is to be poured in 
piece on top and stapled for continuity.
minimum of 1 ft in length, shingle fashion with up slope lap 

If the engineering fabric is lapped, the laps shall be a 
Standard Specifications.
shall be in accordance with Article 4196.01, B, 2, of the 
and granular subbase are placed. Engineering fabric 
berm foreslope shall be firm when the engineering fabric 
compacted and shaped as shown in Section A-A. The 

-Foreslope Preparation - The bridge berm foreslope shall be 
Finished shape shall be as shown in Section A-A.
be thoroughly tamped or vibrated to insure compaction. 
deposited by a method approved by the Engineer and 

-Granular Subbase - This prewetted material shall be 
-Cure - Cure as per current Specifications.
-Finish - Class 1, floated surface finish.

listed below:
Transportation shall apply with modifications or additions 

The current Specifications of the Iowa Department of 
cement concrete slope protection under overhead structures.

This plan sheet shows details for placing a portland 
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DESIGN TEAM PROJECT NUMBER SHEET NUMBER   COUNTY

8/31/2023

ENGLISHFILE NO.

   Commercial Bituminous Patching Material

   Excavating, Shaping and Compacting

   Resilient Joint Filler

4 Reinforcing #  

   Class "C" Structural Concrete

   Granular Subbase

   Engineering Fabric

Items to be included in "Concrete Slope Protection":

?.? Sq. Yds.Total

?.? Sq. Yds.?? Abut.Concrete Slope Protection

?.? Sq. Yds.?? Abut. Concrete Slope Protection

QuantityLocationDescription

ESTIMATED QUANTITIES
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Concrete Slope Protection - Integral Abutment Standard Sheet 1006B

General Notes:

the Subdrain Details Sheet on Design Sheet No. ??.

The Bridge Contractor is to install subdrains as detailed on 

Standard Specifications, at the Contractor's expense.

by the Engineer, in accordance with Section 2601, of the 

replant, reseed and remulch all disturbed areas, designated 

adjacent to the slope protection area.  The Contractor shall 

shall be responsible for any plant materials destroyed 

Where erosion control work is completed, the Contractor 

shown.

Shaping should include excavation from the grading surface 

considered incidental to placing the concrete slope protection. 

shaping or trenching, as directed by the Engineer, shall be 

as shown on these plans.  The disposal of excess soil from 

materials and labor required to construct the slope protection 

The unit price bid per square yard is to include costs of all 

made on a square yard basis for slope protection constructed.  

Payment for bid item "Concrete Slope Protection" will be 

 block width.2
1

about 

The joints in the direction of the slope are to be staggered 

courses shall not be poured within 15 hours of one another. 

slope should have approximately equal widths.  Adjacent 

approximately 10 ft wide courses, but all courses on one 

The cast in place concrete is to be poured in 

piece on top and stapled for continuity.

minimum of 1 ft in length, shingle fashion with up slope lap 

If the engineering fabric is lapped, the laps shall be a 

Standard Specifications.

shall be in accordance with Article 4196.01, B, 2, of the 

and granular subbase are placed. Engineering fabric 

berm foreslope shall be firm when the engineering fabric 

compacted and shaped as shown in Section A-A. The 

-Foreslope Preparation - The bridge berm foreslope shall be 

Finished shape shall be as shown in Section A-A.

be thoroughly tamped or vibrated to insure compaction. 

deposited by a method approved by the Engineer and 

-Granular Subbase - This prewetted material shall be 

-Cure - Cure as per current Specifications.

-Finish - Class 1, floated surface finish.

listed below:

Transportation shall apply with modifications or additions 

The current Specifications of the Iowa Department of 

cement concrete slope protection under overhead structures.

This plan sheet shows details for placing a portland 

Design Sheet No. ??.

of "A" and "B" Points see 

For Elevation and Location 
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 Interior Span 

 Turn-in Date: 

 Design No.  of  000 Design Sheet No.

Concrete Slope Protection
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DESIGN TEAM PROJECT NUMBER SHEET NUMBER   COUNTY

8/31/2023

ENGLISHFILE NO.

Front Face Abutment Footing   
   Porous Backfill or Granular Subbase Backfill at

 Steel Pins (or Rebar)�"2
1   

   4"x6" Treated Timber Edging
   Macadam Stone
   Engineering Fabric
   Excavating, Shaping and Compacting
Items to be included in "Macadam Stone Slope Protection":
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Macadam Stone Slope Protection - Stub Abutment Standard Sheet 1006C

General Notes:

Subdrain Details Sheet on Design Sheet No. ??.
The Bridge Contractor is to install subdrains as detailed on the 

expense.
Section 2601, of the Standard Specifications, at the Contractor's 
disturbed areas, designated by the Engineer, in accordance with 
protection area.  The Contractor shall replant, reseed and remulch all 
responsible for any plant materials destroyed adjacent to the slope 

Where erosion control work is completed, the Contractor shall be 
placing the slope protection.
excess soil from shaping or trenching shall be considered incidental to 

The berm foreslope shaping and compacting and the disposal of 
labor required to construct the slope protection shown on these plans.
unit price bid per square yard shall include all costs for material and 
made on a square yard basis for slope protection constructed.  The 

Payment for bid item "Macadam Stone Slope Protection" will be 
depth and density and provide uniform surface appearance.
shaped by mechanical or hand methods that will provide uniform 

The macadam stone shall be deposited, spread, consolidated and 
Section 4161, of the Standard Specifications.
requirements for guardrail posts, sawed four sides, in accordance with 

Wood preservative treatment for the timber edging shall meet the 
allowed).
the Standard Specifications, coarse material (no choke stone is 

The macadam stone shall be in accordance with Section 4122, of 
with up slope lap piece on top and stapled for continuity.
lapped, the laps shall be a minimum of 1 ft in length, shingle fashion 
B, 3, of the Standard Specifications.  If the engineering fabric is 

The engineering fabric shall be in accordance with Article 4196.01, 
fabric and macadam stone are placed.
Engineer.  The berm foreslope shall be firm when the engineering 
grading surface shown on the situation plan and as directed by the 
shown on this sheet.  Shaping will include excavation from the 

The bridge berm foreslope shall be compacted and shaped as 
protection under overhead structures.

This plan sheet shows details for placing a macadam stone slope 

?.? Sq. Yds.Total

?.? Sq. Yds.?? Abut. Macadam Stone Protection

?.? Sq. Yds.?? Abut. Macadam Stone Protection

QuantityLocationDescription

ESTIMATED QUANTITIES

Design Sheet No. ??.
of "A" and "B" Points see 
For Elevation and Location 
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Macadam Stone Slope Protection
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Engineering
Fabric Detail



Edging Details

4"x6" Treated Timber

3'-0"± Max.

Min.

6"

Min.

6"

4
"
  

N
o

m
in

a
l

of Treated Timber.

"± Below Top Surface 2
1

Vertically to 

Pin or Rebar.  Drive Pin or Rebar 

"� x 1'-6" Steel 2
1"� Holes for 8

5¡ 

2
"
2

"

Engineering Fabric

6
"

M
in

.

6
"

Width for Bid Purposes

Blend with
Embankment

(Typ.)

3'-0" Min.

Soil

Section B-B

Points
"A" & "B"

Out to Out of Bridge Deck

Flat to 100:1 Slope

Macadam StoneMacadam Stone

Flat to 100:1 Slope

Points
"A" & "B"

Blend with
Embankment

(Typ.)

3'-0" min.

Engineering Fabric

Soil

Timber (Typ.)
4"x6" Treated

(Typ.)
Detail "A"Fabric (Typ.)

Engineering

1
'-
0
"

 

Timber (Typ.)
4"x6" Treated

3'-0"3'-0"

4'-0"4'-0"

3'-0"3'-0"

4'-0" 4'-0"Fabric (Typ.)
Engineering 6

"

1
'-
0
"

 Grading Surface Grading Surface

Engineering Fabric

Soil

Blend with
Embankment

(Typ.)

Out to Out of Bridge Deck

Width for Bid Purposes

Points
"A" & "B"

Macadam Stone

3
'-
0
"

Section C-C

Subdrain
Perforated

Flat to 100:1 Slope Flat to 100:1 Slope

Macadam Stone

Fabric (Typ.)
Engineering

6
"

3'-0"

4'-0"4'-0"

3'-0" Min. 3'-0" 3'-0"

4'-0"

Engineering Fabric

6
"

Subdrain
Perforated

4'-0"

Points
"A" & "B"

Soil

Timber (Typ.)
4"x6" Treated

Blend with
Embankment

(Typ.)

Grading Surface

Porous Backfill
(To limits Shown
in Section A-A)

Fabric (Typ.)
Engineering

3'-0" Min.3'-0"

Timber (Typ.)
4"x6" TreatedGrading Surface

6
"

Detail "A"

 Prevent Undermining
 are to be Buried 6" to
Engineering Fabric Ends

6
"

6
"

Grading Surface

1
'-
0
"

1
1

(Compacted)
Porous Backfill
Granular Subbase or

Section A-A

2
'-
0
"

Note: The Contractor is to Shape the 
Macadam Stone, Engineering Fabric 
and Subdrains Around Pier Columns 
as Directed by the Engineer.

Macadam
Stone

Level

3'-0"±

per foot
Slope 1"

"B" Point

B-B & D-D)
Fabric See Sections

(For Tranverse Limits of
Engineering Fabric

Shoulder Elevation

"A" Point Line
Shoulder

:1 Slope2
12

Toe of

10:110:1

Subdrain
Perforated

(Compacted)
Porous Backfill

21
2:1 (Normal)

4'-0"

Section B-B)
Ditch (See

of Footing
Bottom

B-B & D-D)
Fabric See Sections

(For Tranverse Limits of
Engineering Fabric Fabric (See Detail "A")

End of Engineering

 Fabric (See Detail "A")
End of Engineering
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" 
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r 
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Longitudinal Section Along ¡ Roadway
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Under Bridge
Protection
Macadam Slope
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2

3
'-
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"
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Slope Protection Layout 0° Skew

Slope Protection Layout 30° Skew Slope Protection Layout 45° Skew

Slope Protection Layout 15° Skew
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Slope
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Slope
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Subdrain
Perforated 

 Slope
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1Toe of 2

 Subdrain
Perforated

 Slope
:12

1Toe of 2

A

C B

A

BC

A

B

B

C

A

A
B

A

C

C

A

A

C B

C B

Subdrain
Perforated 

 Subdrain
Perforated

C

B
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DESIGN TEAM PROJECT NUMBER SHEET NUMBER   COUNTY

8/31/2023

ENGLISHFILE NO.

Front Face Abutment Footing   
   Porous Backfill or Granular Subbase Backfill at

"� Steel Pins (or Rebar)2
1   

   4"x6" Treated Timber Edging
   Macadam Stone
   Engineering Fabric
   Excavating, Shaping and Compacting
Items to be included in "Macadam Stone Slope Protection":

Macadam Stone Slope Protection - Integral Abutment Standard Sheet 1006D
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General Notes:

Subdrain Details Sheet on Design Sheet No. ??.
The Bridge Contractor is to install subdrains as detailed on the 

expense.
Section 2601, of the Standard Specifications, at the Contractor's 
disturbed areas, designated by the Engineer, in accordance with 
protection area.  The Contractor shall replant, reseed and remulch all 
responsible for any plant materials destroyed adjacent to the slope 

Where erosion control work is completed, the Contractor shall be 
placing the slope protection.
excess soil from shaping or trenching shall be considered incidental to 

The berm foreslope shaping and compacting and the disposal of 
labor required to construct the slope protection shown on these plans.
unit price bid per square yard shall include all costs for material and 
made on a square yard basis for slope protection constructed.  The 

Payment for bid item "Macadam Stone Slope Protection" will be 
depth and density and provide uniform surface appearance.
shaped by mechanical or hand methods that will provide uniform 

The macadam stone shall be deposited, spread, consolidated and 
Section 4161, of the Standard Specifications.
requirements for guardrail posts, sawed four sides, in accordance with 

Wood preservative treatment for the timber edging shall meet the 
allowed).
the Standard Specifications, coarse material (no choke stone is 

The macadam stone shall be in accordance with Section 4122, of 
with up slope lap piece on top and stapled for continuity.
lapped, the laps shall be a minimum of 1 ft in length, shingle fashion 
B, 3, of the Standard Specifications.  If the engineering fabric is 

The engineering fabric shall be in accordance with Article 4196.01, 
macadam stone are placed.
The berm foreslope shall be firm when the engineering fabric and 
surface shown on the situation plan and as directed by the Engineer.  
shown on this sheet. Shaping will include excavation from the grading 

The bridge berm foreslope shall be compacted and shaped as 
protection under overhead structures.

This plan sheet shows details for placing a macadam stone slope 

?.? Sq. Yds.Total

?.? Sq. Yds.?? Abut. Macadam Stone Protection

?.? Sq. Yds.?? Abut. Macadam Stone Protection

QuantityLocationDescription

ESTIMATED QUANTITIES

Design Sheet No. ??.
of "A" and "B" Points see 
For Elevation and Location 
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6
"

Detail "A"

 Prevent Undermining

 are to be Buried 6" to

Engineering Fabric Ends

6
"

6
"

Grading Surface

1
'-

0
"

and Gutterline

Toe of Final Slope

Section A-A
as Graded

Foreslope

of Subgrade

Approx. Top

"A" Point

2
'-

0
"

per foot

Slope 1"

Macadam

Stone

Construction Staging:

-Stake toe of final slope and gutter line.

-Shape foreslope, including side ditch, top 

and toe of berm.

-Place engineering fabric and macadam stone.
(Compacted)

Porous Backfill

Granular Subbase or

Section B-B)

Ditch (See

of Footing

Bottom

Level

3'-0"± "B" Point

21
2:1 (Normal)

or Flatter

4'-0"

B-B & D-D)

Fabric See Sections

(For Tranverse Limits of

Engineering Fabric

1
1

Paved Shoulder (By ??)3'-0"

 Fabric (See Detail "A")

End of Engineering

 Fabric (See Detail "A")

End of Engineering
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and Gutterline

Toe of Final Slope

Paved Shoulder

Final Construction

Section A-A

Surface

Grading

"A" Point

EW-203 or EW-204

Using Standard Road Plan

to be Installed by ??

Subdrain and Pavement are

Engineering Fabric

6
"

M
in

.

6
"

Width for Bid Purposes

Blend with

Embankment

(Typ.)

3'-0" Min.

Soil

Section B-B

Points

"A" & "B"
Out to Out of Bridge Deck

Flat to 100:1 Slope

Macadam StoneMacadam Stone

Flat to 100:1 Slope

Points

"A" & "B"

Blend with

Embankment

(Typ.)

3'-0" min.

Engineering Fabric

Soil

Timber (Typ.)

4"x6" Treated

(Typ.)

Detail "A"Fabric (Typ.)

Engineering

1
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0
"

 

Timber (Typ.)

4"x6" Treated

3'-0"3'-0"

4'-0"4'-0"

3'-0"3'-0"

4'-0" 4'-0"Fabric (Typ.)

Engineering 6
"

1
'-

0
"

 Grading Surface Grading Surface

Engineering Fabric

Soil

Blend with

Embankment

(Typ.)

Out to Out of Bridge Deck

Width for Bid Purposes

Points

"A" & "B"

Macadam Stone

3
'-

0
"

Section C-C

Subdrain

Perforated

Flat to 100:1 Slope Flat to 100:1 Slope

Macadam Stone

Fabric (Typ.)

Engineering

6
"

3'-0"

4'-0"4'-0"

3'-0" Min. 3'-0" 3'-0"

4'-0"

Engineering Fabric

6
"

Subdrain

Perforated

4'-0"

Points

"A" & "B"

Soil

Timber (Typ.)

4"x6" Treated
Blend with

Embankment

(Typ.)

Grading Surface

Porous Backfill

(To limits Shown

in Section A-A)

Fabric (Typ.)

Engineering

3'-0" Min.3'-0"

Timber (Typ.)

4"x6" TreatedGrading Surface

Edging Details

4"x6" Treated Timber

3'-0"± Max.

Min.

6"

Min.

6"

4
"
  

N
o

m
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a
l

of Treated Timber.

"± Below Top Surface 2
1

Vertically to 

Pin or Rebar.  Drive Pin or Rebar 

"� x 1'-6" Steel 2
1"� Holes for 8

5¡ 

2
"
2

"

Under Bridge
Protection
Macadam Slope

Under Bridge
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Macadam Slope

Longitudinal Section Along ¡ Roadway
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Slope Protection Layout 0° Skew

Slope Protection Layout 30° Skew Slope Protection Layout 45° Skew

Slope Protection Layout 15° Skew
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DESIGN TEAM PROJECT NUMBER SHEET NUMBER   COUNTY

8/31/2023

ENGLISHFILE NO.

Front Face Abutment Footing   
   Porous Backfill or Granular Subbase Backfill at

"� Steel Pins (or Rebar)2
1   

   4"x6" Treated Timber Edging
   Macadam Stone
   Engineering Fabric
   Excavating, Shaping and Compacting
Items to be included in "Macadam Stone Slope Protection":

Macadam Stone Slope Protection - Integral Abutment - 2 Span Standard Sheet 1006E
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?.? Sq. Yds.Total

?.? Sq. Yds.?? Abut. Macadam Stone Protection

?.? Sq. Yds.?? Abut. Macadam Stone Protection

QuantityLocationDescription

ESTIMATED QUANTITIES

General Notes:

Subdrain Details Sheet on Design Sheet No. ??.
The Bridge Contractor is to install subdrains as detailed on the 

expense.
Section 2601, of the Standard Specifications, at the Contractor's 
disturbed areas, designated by the Engineer, in accordance with 
protection area.  The Contractor shall replant, reseed and remulch all 
responsible for any plant materials destroyed adjacent to the slope 

Where erosion control work is completed, the Contractor shall be 
placing the slope protection.
excess soil from shaping or trenching shall be considered incidental to 

The berm foreslope shaping and compacting and the disposal of 
labor required to construct the slope protection shown on these plans.
unit price bid per square yard shall include all costs for material and 
made on a square yard basis for slope protection constructed.  The 

Payment for bid item "Macadam Stone Slope Protection" will be 
depth and density and provide uniform surface appearance.
shaped by mechanical or hand methods that will provide uniform 

The macadam stone shall be deposited, spread, consolidated and 
Section 4161, of the Standard Specifications.
requirements for guardrail posts, sawed four sides, in accordance with 

Wood preservative treatment for the timber edging shall meet the 
allowed).
the Standard Specifications, coarse material (no choke stone is 

The macadam stone shall be in accordance with Section 4122, of 
with up slope lap piece on top and stapled for continuity.
lapped, the laps shall be a minimum of 1 ft in length, shingle fashion 
B, 3, of the Standard Specifications.  If the engineering fabric is 

The engineering fabric shall be in accordance with Article 4196.01, 
macadam stone are placed.
The berm foreslope shall be firm when the engineering fabric and 
surface shown on the situation plan and as directed by the Engineer.  
shown on this sheet. Shaping will include excavation from the grading 

The bridge berm foreslope shall be compacted and shaped as 
protection under overhead structures.

This plan sheet shows details for placing a macadam stone slope 

Design Sheet No. ??.
of "A" and "B" Points see 
For Elevation and Location 
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Macadam Stone Slope Protection
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EXAMPLE
Line

Slope

Ditch

6'-0"

Opening with Grout.

Metal Outlet Pipe, Then Fully Seal the Entire

   -Insert 1'-0" of the 4"� Subdrain Into the 6"�
Outlet Pipe).    
be Inserted a Minimum of 1'-0" Into the Metal   

-Use an Inside Fit Reducer Coupler (Coupler Must
Should be Coupled in One of the Two Following Ways.
Appropriate Coupler.  If Metal Pipe is Used, the Pipes 
Double-Walled PE Or PVC Pipe Outlet with an 
6"� Corrugated Metal Pipe Outlet, or 4"� Corrugated 

See Materials I.M. 443.01
Removable Rodent Guard.

Corrugated Tubing)
Subdrain (Polyethylene

4"� Perforated

Subdrain Outlet at Ditch Slope

Min.

2"

Top View Front View

Removable Rodent Guard Details

Pin

for Attachment
Drilled Holes 

?
'-
?
?
"

?
'-
?
?
"

?
'-
?
?
"

?
'-
?
?
"

?
'-
?
?
"

?
'-
?
?
"

?'-??"

?'-??"

Situation Plan
Showing Subdrain Locations

Sta. Sta.

4
"

4
"

?
'-
?
?
"

?
'-
?
?
"

A A

B B

Indicated.  Rate of Slope Shall not be Flatter Than 1%.
the Capped End and Outlet Into the Side Ditch as 
4"� Perforated Subdrain to be Sloped Downward from 

Subdrain
Terminate

of Subdrain
Cap this End

Shall not be Flatter than 2%.
Terminate as Indicated.  Rate of Slope

Underneath the Slope Protection and
Downward from the ¡ of Roadway and

4"� Perforated Subdrain to be Sloped

Subdrain
Terminate

Subdrain
Terminate

of Subdrain
Cap this End

Subdrain
Terminate

Outlet
Subdrain

Outlet
Subdrain

?'
-?

?"

?'
-?

?"

¡ Bridge

C
C

?
'-
?
?
"

?'-??"

1
'-
6
"

Deck
Edge of

Edge of Deck
Align with

Subdrain to

6
"

Detail "A"

 Prevent Undermining
 are to be Buried 6" to
Engineering Fabric Ends

2
'-
6
"

Min.

10"

12"

1'-0" 6"

M
in

.

4
"

1
'-
0
"

1'-11"

D

D

Slope 21
2:1

Slope Protection

:12
1Toe of 2

or Drainage Ditch

Paved Shoulder

Slope Protection

P.C. Concrete

Elev.

Shoulder

Subdrain

Perforated

4"�

Grading Surface

Section B-B

1
'-
6
"

Subdrain
Terminate

(Compacted)
Porous Backfill

Subdrain
4"� Perforated 

(Compacted)
Porous Backfill 

10" Min.

Section C-C
(Typical)

by Engineer
Material Approved 
Backfill with Soil or 

M
in

.

4
"

1
'-
0

" 
M

in
.

V
a
r."D

"

"D" = Depth Required to Provide 
Proper Flow Line for Subdrain.

Bridge Deck

Out to Out of

Top of Sub Base

Subdrain
4"� Perforated 

(Compacted)
Porous Backfill 10" Min.

Section D-D
(Typical)

4
"8

"

1
1

 Fabric
 Engineering

 be Lined with
 Trench is to
The Subdrain

Sub Base
Bottom of 
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DESIGN TEAM PROJECT NUMBER SHEET NUMBER   COUNTY

8/31/2023

ENGLISHFILE NO.

Subdrain Notes:

Bench Mark: ??

Subdrain Details for Concrete Slope Protection Standard Sheet 1007
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Subdrain Outlet Elevations

placement interferes with alignment of subdrain as shown on this sheet.
The porous backfill and subdrain are to be carried around pier columns if the column 

approved by the Engineer.
The uphill end of the perforated subdrain at the toe of slope protection shall be capped as 

grading layout.
and general locations of subdrains are subject to change due to field adjustments of the 
layout of bridge berms.  The dimensions shown are for estimating only.  Required lengths 

The dimensions shown for the proposed subdrains are based on the proposed grading 
(Bridge)".  No extra payment will be made.
backfill, and subdrain outlet is to be included in the price bid for "Structural Concrete 

The cost of furnishing and placing subdrain (including excavation), granular backfill, porous 
detailed on this sheet.

The subdrain outlet shall consist of 6'-0" length of pipe with a removable rodent guard as 
Standard Specifications.

The subdrains shall be 4"� and shall be in accordance with Article 4143.01, B, of the 
this structure.

This plan sheet shows details for placing all subdrains and subdrain outlets required for 

Sheet on Design Sheet No. ??.
Abutment Backfill Details 
Note: Section A-A is shown on 
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EXAMPLE

Abutment Face

Subdrain Outlet at Berm Slope

Fabric

Engineering

See Materials I.M. 443.01

Removable Rodent Guard.

Foreslope

Surface

Grading

      Opening with Grout.

Metal Outlet Pipe, Then Fully Seal the Entire    

   -Insert 1'-0" of the 4"� Subdrain Into the 6"�
Outlet Pipe).   
be Inserted a Minimum of 1'-0" Into the Metal   

   -Use an Inside Fit Reducer Coupler (Coupler Must
Should be Coupled in One of the Two Following Ways.
Appropriate Coupler.  If Metal Pipe is Used, the Pipes 
Double-Walled PE Or PVC Pipe Outlet with an 
6"� Corrugated Metal Pipe Outlet, or 4"� Corrugated 

Corrugated Tubing)
Subdrain (Polyethylene

4"� Perforated

6'-0"

Min.

2"

Top View Front View

Removable Rodent Guard Details
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for Attachment
Drilled Holes 
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  Rate of Slope Shall not be Flatter than 2%.
 Slope Protection and Terminate as Indicated.
 from the ¡ of Roadway and Underneath the

4"� Perforated Subdrain to be Sloped Downward
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Indicated.  Rate of Slope Shall not be Flatter Than 1%.
the Capped End and Outlet Into the Side Ditch as 
4"� Perforated Subdrain to be Sloped Downward from 
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Subdrain Notes:

Subdrain Details for Macadam Stone Slope Protection Standard Sheet 1007A
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ElevationLocation

Subdrain Outlet Elevations

placement interferes with alignment of subdrain as shown on this sheet.
The porous backfill and subdrain are to be carried around pier columns if the column 

approved by the Engineer.
The uphill end of the perforated subdrain at the toe of slope protection shall be capped as 

grading layout.
and general locations of subdrains are subject to change due to field adjustments of the 
layout of bridge berms.  The dimensions shown are for estimating only.  Required lengths 

The dimensions shown for the proposed subdrains are based on the proposed grading 
(Bridge)".  No extra payment will be made.
backfill, and subdrain outlet is to be included in the price bid for "Structural Concrete 

The cost of furnishing and placing subdrain (including excavation), granular backfill, porous 
detailed on this sheet.

The subdrain outlet shall consist of 6'-0" length of pipe with a removable rodent guard as 
Standard Specifications.

The subdrains shall be 4"� and shall be in accordance with Article 4143.01, B, of the 
this structure.

This plan sheet shows details for placing all subdrains and subdrain outlets required for 

Bench Mark: ??

Sheet on Design Sheet No. ??.
Abutment Backfill Details 
Note: Section A-A is shown on 
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Line
Slope
Ditch

6'-0"

Opening with Grout.
Metal Outlet Pipe, Then Fully Seal the Entire

   -Insert 1'-0" of the 4"� Subdrain Into the 6"�
Outlet Pipe).    
be Inserted a Minimum of 1'-0" Into the Metal   

-Use an Inside Fit Reducer Coupler (Coupler Must
Should be Coupled in One of the Two Following Ways.
Appropriate Coupler.  If Metal Pipe is Used, the Pipes 
Double-Walled PE Or PVC Pipe Outlet with an 
6"� Corrugated Metal Pipe Outlet, or 4"� Corrugated 

See Materials I.M. 443.01
Removable Rodent Guard.

Corrugated Tubing)
Subdrain (Polyethylene

4"� Perforated

Subdrain Outlet at Ditch Slope



EXAMPLE

Abutment Face

Subdrain Outlet at Berm Slope

Fabric

Engineering

See Materials I.M. 443.01

Removable Rodent Guard.

Foreslope

Surface

Grading

      Opening with Grout.

Metal Outlet Pipe, Then Fully Seal the Entire    

   -Insert 1'-0" of the 4"� Subdrain Into the 6"�
Outlet Pipe).   
be Inserted a Minimum of 1'-0" Into the Metal   

   -Use an Inside Fit Reducer Coupler (Coupler Must
Should be Coupled in One of the Two Following Ways.
Appropriate Coupler.  If Metal Pipe is Used, the Pipes 
Double-Walled PE Or PVC Pipe Outlet with an 
6"� Corrugated Metal Pipe Outlet, or 4"� Corrugated 

Corrugated Tubing)
Subdrain (Polyethylene

4"� Perforated

6'-0"

Min.

2"

Top View Front View

Removable Rodent Guard Details

Pin

for Attachment
Drilled Holes 
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  Rate of Slope Shall not be Flatter than 2%.
 Slope Protection and Terminate as Indicated.
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Subdrain Notes:

Subdrain Details for 2 Span Bridges Standard Sheet 1007B
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placement interferes with alignment of subdrain as shown on this sheet.
The porous backfill and subdrain are to be carried around pier columns if the column 

approved by the Engineer.
The uphill end of the perforated subdrain at the toe of slope protection shall be capped as 

grading layout.
and general locations of subdrains are subject to change due to field adjustments of the 
layout of bridge berms.  The dimensions shown are for estimating only.  Required lengths 

The dimensions shown for the proposed subdrains are based on the proposed grading 
(Bridge)".  No extra payment will be made.
backfill, and subdrain outlet is to be included in the price bid for "Structural Concrete 

The cost of furnishing and placing subdrain (including excavation), granular backfill, porous 
detailed on this sheet.

The subdrain outlet shall consist of 6'-0" length of pipe with a removable rodent guard as 
Standard Specifications.

The subdrains shall be 4"� and shall be in accordance with Article 4143.01, B, of the 
this structure.

This plan sheet shows details for placing all subdrains and subdrain outlets required for 

Bench Mark: ??

Sheet on Design Sheet No. ??.
Abutment Backfill Details 
Note: Section A-A is shown on 

Outlet Details

???.?? Abutment

???.?? Abutment

ElevationLocation

Subdrain Outlet Elevations
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Erosion Stone (Embedded) Outlet Details

Typical Section of Subdrain Outlet

3'-0"

6'-0" Outlet Pipe

I.M. 443.01

See Materials 
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4"� Perforated
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Grading Surface
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Typical Section of Subdrain Outlet
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Subdrain Notes:

grading layout.
and general locations of subdrains are subject to change due to field adjustments of the 
layout of bridge berms.  The dimensions shown are for estimating only.  Required lengths 

The dimensions shown for the proposed subdrains are based on the proposed grading 
(Bridge)".  No extra payment will be made.
backfill, and subdrain outlet is to be included in the price bid for "Structural Concrete 

The cost of furnishing and placing subdrain (including excavation), granular backfill, porous 
entire opening with grout.

-Insert 1'-0" of the 4"� subdrain into the 6"� metal outlet pipe, then fully seal the
the metal outlet pipe).

   -Use an inside fit reducer coupler (coupler must be inserted a minimum of 1'-0" into 
the 4"� subdrain in one of the two following ways.
the backfill flooding process.  If a metal outlet pipe is used, it shall be 6"� and coupled to 
subdrain outlet to insure that the subdrain is not damaged and is draining properly during 
enough and will not be damaged when revetment is placed.  A check will be made at the 
and it's placement location.  The Contractor is to insure the outlet pipe is adequately strong 
detailed on this sheet.  The length of the outlet pipe shall be determined by the revetment 

The subdrain outlet shall consist of a length of pipe with a removable rodent guard as 
Standard Specifications.

The subdrains shall be 4"� and shall be in accordance with Article 4143.01, B, of the 
this structure.

This plan sheet shows details for placing all subdrains and subdrain outlets required for 

Splash Basin Notes:

basins = ??.
"Structural Concrete (Bridge)". No extra payment will be made. Total number of splash 
or Class E revetment, and engineering fabric) is to be included in the price bid for 

The cost of furnishing and placing splash basins (including excavation, erosion stone 

 Subdrain Details for Water Crossings Standard Sheet 1007C
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Abutment Backfill Process: Note:

in the contract unit price bid for "Structural Concrete".
backfill, and geotextile fabric furnished at the bridge abutments shall be included 

The cost of water required for flooding, subdrains, porous backfill, floodable 
separately for payment.
geotextile fabric furnished at the bridge abutments will not be measured 

Water required for flooding, subdrains, porous backfill, floodable backfill, and 
the required full thickness of the abutment backfill has been completed.

Floodable backfill lift placement, flooding, and compaction shall progress until 
increment.
sprayed in successive 6 ft to 8 ft increments for 5 minutes within each 
ensure uniform surface flooding, water running full in a 2"� hose should be 
subdrain and progress to the low point where the subdrain exits the fabric.  To 

Start surface flooding for each floodable backfill lift at the high point of the 
ensure full consolidation.  Limit the loose lifts to no more than 2 ft of thickness.
individual lifts, surface flooded, and compacted with vibratory compaction to 
with the Standard Specifications.  The floodable backfill shall be placed in 
and vibratory compaction.  The floodable backfill material shall be in accordance 

The remaining work involves backfilling with floodable backfill, surface flooding, 
Porous backfill is then placed and leveled, no compaction is required.

abutment wing wall.
fabric at the point where the subdrain exits the fabric near the end of the 
fabric at the toe of the rear excavation slope.  A slot will need to be cut in the 

When the fabric is in place, the subdrain shall be installed directly on the 
pinned. 
shallow concrete nails.  The fabric placed against the excavation face shall be 
the abutment by using lath folded in the fabric and secured to the concrete with 
approximately 1 ft and shall be pinned in place.  The fabric shall be attached to 
"Backfill Details" on this sheet.  The strips of the fabric placed shall overlap 
1 to 2 ft higher than the height of the porous backfill placement as shown in the 
abutment wing walls, and excavation face to a height that will be approximately 
the base of the excavation and extended vertically up the abutment backwall, 
in accordance with the details shown.  The fabric is intended to be installed in 

After the subgrade has been shaped, the geotextile fabric shall be installed 
beginning installation of the geotextile and backfill material.
direction of the subdrain outlet.  This excavation shaping is to be done prior to 
with a 4% slope away from the abutment footing and a 2% cross slope in the 

The base of the excavation subgrade behind the abutment is to be graded 

continuity.
shingle fashion with up slope lap piece on top and stapled for 
fabric is lapped the laps shall be a minimum of 1 ft in length, 
4196.01, B, 6 of the Standard Specifications.  If the engineering 

The geotextile fabric shall be in accordance with Article 
outletting at one end of the abutment.

Subdrain shall slope downward 2% from high end when 
when outletting both sides of the abutment.

Subdrain shall slope downward 2% from ¡ approach roadway 
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Note:

in the contract unit price bid for "Structural Concrete".
backfill, and geotextile fabric furnished at the bridge abutments shall be included 

The cost of water required for flooding, subdrains, porous backfill, floodable 
separately for payment.
geotextile fabric furnished at the bridge abutments will not be measured 

Water required for flooding, subdrains, porous backfill, floodable backfill, and 
the required full thickness of the abutment backfill has been completed.

Floodable backfill lift placement, flooding, and compaction shall progress until 
increment.
sprayed in successive 6 ft to 8 ft increments for 5 minutes within each 
ensure uniform surface flooding, water running full in a 2"� hose should be 
subdrain and progress to the low point where the subdrain exits the fabric.  To 

Start surface flooding for each floodable backfill lift at the high point of the 
ensure full consolidation.  Limit the loose lifts to no more than 2 ft of thickness.
individual lifts, surface flooded, and compacted with vibratory compaction to 
with the Standard Specifications.  The floodable backfill shall be placed in 
and vibratory compaction.  The floodable backfill material shall be in accordance 

The remaining work involves backfilling with floodable backfill, surface flooding, 
Porous backfill is then placed and leveled, no compaction is required.

abutment wing wall.
fabric at the point where the subdrain exits the fabric near the end of the 
fabric at the toe of the rear excavation slope.  A slot will need to be cut in the 

When the fabric is in place, the subdrain shall be installed directly on the 
pinned. 
shallow concrete nails.  The fabric placed against the excavation face shall be 
the abutment by using lath folded in the fabric and secured to the concrete with 
approximately 1 ft and shall be pinned in place.  The fabric shall be attached to 
"Backfill Details" on this sheet.  The strips of the fabric placed shall overlap 
1 to 2 ft higher than the height of the porous backfill placement as shown in the 
abutment wing walls, and excavation face to a height that will be approximately 
the base of the excavation and extended vertically up the abutment backwall, 
in accordance with the details shown.  The fabric is intended to be installed in 

After the subgrade has been shaped, the geotextile fabric shall be installed 
beginning installation of the geotextile and backfill material.
direction of the subdrain outlet.  This excavation shaping is to be done prior to 
with a 4% slope away from the abutment footing and a 2% cross slope in the 

The base of the excavation subgrade behind the abutment is to be graded 

continuity.
shingle fashion with up slope lap piece on top and stapled for 
fabric is lapped the laps shall be a minimum of 1 ft in length, 
4196.01, B, 6 of the Standard Specifications.  If the engineering 

The geotextile fabric shall be in accordance with Article 
outletting at one end of the abutment.

Subdrain shall slope downward 2% from high end when 
when outletting both sides of the abutment.

Subdrain shall slope downward 2% from ¡ approach roadway 
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