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SECTION

Barriers BA
NO. DATE TITLE

Void Concrete Barriers
BA-100 04-20-10 44" Concrete Median Barrier (Full Section)
BA-101 10-21-14 44" Concrete Median Barrier Width Transition
BA-102 10-21-14 44" Concrete Barrier (Half Section)
BA-103 04-20-10 34" Concrete Barrier (Half Section)
BA-104 04-20-10 34" Concrete Barrier for use with Reinforced Paved Shoulder
BA-105 04-20-10 34" to 44" Concrete Barrier Transition Section
BA-106 10-21-14 Reinforced Paved Shoulder for Concrete Barrier
BA-107 10-18-11 Concrete Barrier End Section
BA-108 04-19-11 Concrete Barrier Tapered End Section 
BA-150 04-19-11 Side Obstacle Protection with Concrete Barrier and Guardrail

Void Steel Beam Guardrail
BA-200 10-18-16 Steel Beam Guardrail Components
BA-201 04-18-17 Steel Beam Guardrail Barrier Transition Section (MASH TL-3)
BA-202 10-20-15 Steel Beam Guardrail Bolted End Anchor
BA-203 10-18-11 Steel Beam Guardrail W-Beam End Anchor
BA-204 10-18-11 Steel Beam Guardrail Thrie-Beam End Anchor
BA-205 04-19-16 Steel Beam Guardrail Tangent End Terminal (MASH TL-3)
BA-206 10-18-16 Steel Beam Guardrail Flared End Terminal For Cable Connection (MASH TL-3)
BA-210 04-19-16 Guardrail Post Adaptor Unit
BA-211 10-21-14 Steel Beam Guardrail Long - Span System for Post Conflicts 
BA-221 04-18-17 Steel Beam Guardrail Barrier Transition Section (MASH TL-2)
BA-225 10-18-16 Steel Beam Guardrail Tangent End Terminal (MASH TL-2)
BA-250 10-18-16 Steel Beam Guardrail Installation at Concrete Barrier or Bridge End Post (MASH TL-3)
BA-251 04-19-16 Steel Beam Guardrail Installation at Side Obstacle (Two-Way Protection)
BA-252 04-19-16 Steel Beam Guardrail Installation at Side Obstacle (One-Way Protection)
BA-253 04-19-16 Steel Beam Guardrail Installation at Railroad Signal
BA-260 10-18-16 Steel Beam Guardrail Installation at Concrete Barrier or Bridge End Post (MASH TL-2)

04-18-17
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Depending on end anchor type, BTS Post #15 may be 

Possible 4 inch sloped curb. See project plans.

inches at BTS Post #3.

inches. Transition guardrail mounting height down to 31 

Guardrail mounting height at barrier connection is 32 

Barrier Transition Section (BTS)  37'-6"
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 for guardrail components      Refer to 

      Approved bolts, nuts, and washers

      (2) 12'-6" W-Beam rail sections

      (1) 6'-3" Thrie-Beam rail section*

      (2) 12'-6" Thrie-Beam rail sections*

      (1) Asymmetrical Transition Section

            (3) 6" x 12" x 14" blockouts

            (12) 6" x 12" x 19" blockouts
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Materials included in the Contract Item:

      Steel Beam Guardrail Barrier Transition Section, BA-201

Possible Contract Item:

BA-201

REVISION
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SHEET 1 of 3

REVISIONS:
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http://www.iowadot.gov/design/SRP/IndividualStandards/eba202.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/eba200.pdf
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3

7''

14''

''
4
3

1

Hole

'' dia.
4
3

W6x9 or W6x8.5

6'-0''

7''

''
8
5

7

Holes

'' dia.
4
3

6'-0''

(max.)

10:1 Slope

Elevation

Ground

(max.)

10:1 Slope

Elevation

Ground

(max.)

10:1 Slope

Elevation

Ground

POST

''
8
3

''
8
7

''
4
1

4

''
8
3

12

6"

BLOCKOUT INSTALLATION
W6x9 or W6x8.5

POST

7''

''
8
5

7

Holes

'' dia.
4
3

6'-0''

W6x9 or W6x8.5

POST

Plan

Plan

6"

12"

Plan

6"

12"

Elevation

19''
''

8
5

7

7''

''
4
3

1

Holes

'' dia.
4
3

Elevation

19''
''

8
5

7

7''

''
4
3

1

Holes

'' dia.
4
3

BLOCKOUT INSTALLATION

BLOCKOUT INSTALLATION

Elevation

7''

''
8
5

7

Holes

'' dia.
4
3

''
4
3

''
4
3

''
4
3

''
4
3

''
4
3

''
4
3

3

3

3

STEEL BTS POST #4

 STEEL BTS POST #5

Place bolt in top hole only.

allowed.

Wood or composite only. Steel blockouts will not be 

Possible 4 inch sloped curb. See project plans.

inches at BTS Post #3.

inches. Transition guardrail mounting height down to 31 

Guardrail mounting height at barrier connection is 32 

4

4

BA-221

REVISION

04-18-17

SHEET 2 of 3

REVISIONS:
WOOD BTS POST #4 view on page 3.
Removed bottom bolts on STEEL BTS POST #4 view on page 2 and on

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

1

(MASH TL-2)

BARRIER TRANSITION SECTION

STEEL BEAM GUARDRAIL



POST BLOCKOUT

BLOCKOUT

Wood Post

6'' x 8''

3"

Wood Post

6'' x 8''

BLOCKOUT INSTALLATION

Wood Post

6'' x 8''

POST

Plan

Elevation

32"

Mounting

Height

31"

Mounting

Height

INSTALLATION

6'-0''

Mounting

Height

3"

6'-0''

3"

1 1

1

"
2
1

31

"
8
5

7

"
8
5

7

WOOD BTS POSTS #1-3

1

2

3

2

Section or Shoulder

Bridge Approach 

2

2

(max.)

10:1 Slope

Elevation

Ground
" dia. Holes

4
3

Section or Shoulder

Bridge Approach 

Section or Shoulder

Bridge Approach 

(max.)

10:1 Slope

Elevation

Ground

(max.)

10:1 Slope

Elevation

Ground

4

53"

6"

12"

Plan

6"

12"

Plan

6"

12"

" dia. Holes
4
3

Elevation

3"

"
8
5

7
19"

Elevation

3"

"
8
5

7
19"

" dia. Holes
4
3

3

3

3

7"
7"

14"

7"
7"

7"
7"

INSTALLATIONPOST

WOOD BTS POST #4

WOOD BTS POST #5

6'-0''

5

4

BA-221

REVISION

04-18-17

SHEET 3 of 3

REVISIONS:
WOOD BTS POST #4 view on page 3.
Removed bottom bolts on STEEL BTS POST #4 view on page 2 and on

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

1

(MASH TL-2)

BARRIER TRANSITION SECTION

STEEL BEAM GUARDRAIL

16d nail to prevent blockout rotation.

Place bolt in top hole only.

allowed.

Wood or composite only. Steel blockouts will not be 

Possible 4 inch sloped curb. See project plans.

inches at BTS Post #3.

inches. Transition guardrail mounting height down to 31 

Guardrail mounting height at barrier connection is 32 



SECTION

Bridge Approach BR
NO. DATE TITLE

BR-101 04-21-15 Bridge Approach Section (General Details)
BR-102 04-21-15 Bridge Approach Section (Two-Lane, Abutting PCC Pavement)
BR-103 04-21-15 Bridge Approach Section (Two-Lane for Bridge Reconstruction, PCC Pavement)
BR-104 04-21-15 Bridge Approach Section (at Existing Bridges, PCC Pavement)
BR-105 04-21-15 Bridge Approach Section (Two-Lane, HMA Pavement)
BR-106 04-21-15 Bridge Approach Section (Two-Lane for Bridge Reconstruction, HMA Pavement)
BR-107 04-21-15 Bridge Approach Section (at Existing Bridges, HMA Pavement)
BR-111 04-21-15 PCC Overlay of Reinforced Bridge Approach Section
BR-112 04-21-15 Bridge Approach Details (in Conjunction with Bridge Deck Overlay)
BR-121 04-21-15 Bridge Approach Details (Secondary Roads)
BR-201 04-21-15 Double Reinforced 10" Approach
BR-202 04-21-15 Double Reinforced 10" Approach with Variable Depth Paving Notch
BR-203 04-21-15 Double Reinforced 12" Approach
BR-204 04-21-15 Double Reinforced 12" Approach with Variable Depth Paving Notch
BR-205 04-21-15 Double Reinforced 12" Approach (Slab Bridge)
BR-211 04-21-15 Bridge Approach (Abutting PCC or Composite Pavement)
BR-212 04-21-15 Bridge Approach (Abutting HMA Pavement)
BR-213 04-21-15 Bridge Approach (Abutting Pavement)
BR-231 04-21-15 Bridge Approach (Multi-Lane, Curbed Roadway)
BR-241 04-18-17 Double Reinforced 10" Approach On Gravel Roads

04-18-17



DETAIL 'A' 

DETAIL 'B' 

1

2

3

BENT BAR SHAPES

1

3

2

2

2

PV-101

All transverse bars are #5.

For curb details, see Detail 'F'.

.For joint details, refer to PV-101

112-6

Possible Tabulation:

Bridge Approach, BR-241

Possible Contract Item:

(All Abutments)

DETAIL 'C'

skewed face.

If bridge is skewed, place additional #5 bar parallel to 

  #8 Bars - 59"

  #6 Bars - 45"

Minimum lap length:  #5 Bars - 38"

2" min. to 2 1/2" max. clear to bent bar.

(Pavement Bevel)

INFO
DESIGNER

#4 bars at 12" Centers

D=2"

12"

#5 Bars At 12" max. Centers

Double Reinforced Section (20'-0" min.)

#4 Bars at 12" Centers

'E' Joint

" (max.) Lap
2
1

4

4" (min.) to

Full Length of Paving Notch

Resilient Joint Filler Placed

" Thick x 16" Wide
4
3

or #4 Rebar

Steel Rod 

" dia. x 24"
2
1

Steel Rod

6"

6"

#6 Bars At 12" Centers

Approach Pavement 10"

12" Centers

#8 Bars at

Approach Pavement

Special Backfill

'E' Joint

See Detail 'B'

Notch

Paving

D=2"

drilled holes

of Paving Notch through 

Spacing Full Length

Rod, Place at 32" +

" dia. x 24" Steel
2
1

-

bend.

with Bridge. Do not

Dowel to be Placed

Approach Pavement

BR-241

REVISION

04-18-17

SHEET 1 of 3

REVISIONS:New. 

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

New

ON GRAVEL ROADS

DOUBLE REINFORCED 10'' APPROACH

Resilient Joint Filler

6" clear
2" clear

6"

"
8
7

2" clear
2
1

2

" clear
2
1

2

9"

12"

33"

7" 6"

Varies

20"

16"

3"

See Detail 'C'

6" "
8
7

2

9"

12"

2" clear

12"

1"

6" clear

12"

Special Backfill

4 Mil Polyethylene Sheeting

http://www.iowadot.gov/design/SRP/IndividualStandards/epv101.pdf
http://www.iowadot.gov/design/dmanual/01E-06/BR-241.pdf


SECTION A-A

4

4

PV-101

SECTION THRU CENTERLINE

PV-101

     Two pours - Use 'KS-2' joint.

     Single pour - Saw cut joint per Detail B.

):Longitudinal Joint (

Deck

Bridge

4
A

A

PLAN VIEW

CL Approach Gravel Roadway

Approach Roadway

12"

Detail 'F'

Curb per 

Bridge Deck

Detail 'A'

See

Double Reinforced Section

Pay Limits for Contract Item

Granular Backfill line

Excavate to existing

Normal Pavement Slope

LC

Excavation Limits

Earth

Special Backfill

Abutting Gravel Roadway

As required by skew angle 

(20'-0" min.@ CL Roadway)

Backfill

Special 

15'-0" min.

20'-0" min.

Angle

Skew

Section (typ.)

Bridge Rail End 

BR-241

REVISION

04-18-17

SHEET 2 of 3

REVISIONS:New. 

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

New

ON GRAVEL ROADS

DOUBLE REINFORCED 10'' APPROACH

Abutting Gravel Roadway

24"

6"

http://www.iowadot.gov/design/SRP/IndividualStandards/epv101.pdf


DETAIL 'D'

DETAIL 'F'

5'-0" Curb Runout

12" Bevel Area

DETAIL 'E'

(Back of Curb Placement)

(Joint Placement and Curb)

Detail 'F'

Curb per

'E' Joint See Detail 'E'

End Section

Bridge Rail 

'E' Joint

Deck

Bridge

Detail 'F'

Curb per

Gutter Line

End Section

Bridge Rail

BR-241

REVISION

04-18-17

SHEET 3 of 3

REVISIONS:New. 

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

New

ON GRAVEL ROADS

DOUBLE REINFORCED 10'' APPROACH

9"

7" 2"

1"

4"

8"



SECTION

Drainage DR
NO. DATE TITLE

DR-101 04-18-17 Pipe Culvert (Bedding and Backfill)
DR-102 04-21-15 Pipe Culvert (Cover and Camber)
DR-103 04-21-15 Pipe Culvert (Installation Details) 
DR-104 04-19-16 Depth of Cover Tables for Concrete and Corrugated Pipe
DR-111 04-21-15 Box Culvert (Backfill)
DR-121 04-18-17 Connected Pipe Joints
DR-122 10-18-16 Construction of Type "C" Concrete Adaptors for Pipe Culvert Connections
DR-141 04-18-17 Pipe Bends and Half Pipe
DR-142 04-21-15 Culvert Pipe Tee Sections
DR-201 04-21-15 Concrete Aprons
DR-202 04-21-15 Low Clearance Concrete Pipe Aprons
DR-203 04-21-15 Metal Pipe Aprons and Beveled Ends
DR-204 04-21-15 Metal Arch Aprons (for Corrugated Metal Pipe)
DR-205 04-21-15 Concrete Apron with End Wall
DR-206 04-19-16 Low Clearance Concrete Pipe Apron With End Wall
DR-211 04-21-15 Metal Safety Slope Apron 6:1 Slope
DR-212 04-21-15 Beveled Pipe and Guard
DR-213 04-21-15 Pipe Apron Guard
DR-301 04-21-15 Subdrains for Fill or Foundation Drainage (Standard)
DR-302 10-20-15 Subdrains Standard (Farm Tile Replacement)
DR-303 10-18-16 Subdrains (Longitudinal)
DR-304 10-18-16 Outlets for Longitudinal, Transverse and Backslope Subdrains
DR-305 04-21-15 Subdrain Outlets (Standard Subdrain, Pressure Release and Special)
DR-401 04-18-17 Scour Protection for Bridge End Drain
DR-402 10-18-16 Rock Flume for Bridge End Drain
DR-501 04-21-15 Corrugated Metal Type "A" Diaphragm
DR-502 10-18-16 Slotted Drain for Median Crossovers
DR-503 04-21-15 Safety Grates for Box Culverts

04-18-17



SECTION

Drainage DR
NO. DATE TITLE

DR-601 04-18-17 Reinforced Concrete Pipe Culvert
DR-602 04-18-17 Reinforced Concrete Pipe Culvert with Tees
DR-611 04-18-17 Reinforced Concrete Pipe Culvert Letdown Structure
DR-612 04-18-17 Apron Tee Inlet
DR-621 04-18-17 Pipe Extension
DR-622 04-18-17 Pipe Extension Horizontal Bend One or Both Ends
DR-625 04-18-17 Pipe Extension Letdown Structure with Metal Apron
DR-626 04-18-17 Pipe Extension - Adding Lanes
DR-627 04-18-17 Pipe Extension Horizontal Bend - Adding Lanes
DR-628 04-18-17 Pipe Extension Both Ends Horizontal Bend (Optional) - Adding Lanes
DR-629 04-18-17 Pipe Extension Letdown Structure Horizontal Bend (Optional) - Adding Lanes
DR-631 04-18-17 Corrugated Pipe Culvert Letdown Structure with Single Elbow
DR-632 04-18-17 Corrugated Pipe Culvert Letdown Structure with Double Elbow
DR-641 04-18-17 Concrete/Corrugated Pipe Culvert Letdown Structure with Metal Apron
DR-642 04-18-17 Apron Pipe Tee Inlet
DR-651 04-18-17 Unclassified Pipe Culvert
DR-652 04-18-17 Unclassified Letdown Structure Single Elbow
DR-653 04-18-17 Unclassified Roadway Letdown Pipe with Metal Apron

04-18-17



CL

2''

Denotes pay limits for flooded backfill

TRENCH INSTALLATION

(FOR RIGID PIPES ONLY)

FILL INSTALLATION

1

2

3

4

5

6

7

8

Base Material

Pavement

Roadway

Mortar

Flowable

24" min.

4"

7

6''

H

5

line before placing culvert

Construct embankment to this 

D+2T (Min.)

8'' Lifts
(Nominal)

D T

Sand
Ground

Natural

Pavement Width
3' 3'

(Variable)

D + .03 to .05 D

Elongate

D

Vertical

T

Pipe Culvert

cut or fill line

Natural Ground,

(Minimum)

(0.10)(D+2T)

2

4

4

4

1

3

2

H

D

5

Floodable Backfill

Inlet end
Soil Plug at
2' Cohesive 

Outlet End
6

CLASS 'C' BEDDING & BACKFILL

ELONGATED PIPE

TYPICAL SECTION - SOIL PLUG

CLASS 'B' BEDDING & BACKFILL

1.5

1

1:1 1:
1

1

Floodable Backfill

    104-4

    104-3

Possible Tabulations:

    Excavation, Class 20

    Flooded Backfill

    Flowable Mortar

Possible Contract Items:

INFO
DESIGNER

DR-104

9

9

24" min.

DR-104

H  for the particular kind of pipe culvert.cover  

 for minimum and maximum allowable Refer to 

installation. Install with elongated axis vertical.

developed either as part of shop fabrication or field 

approved by the Engineer. Elongation may be 

caused by backfill), complete elongation using a means 

elongation is to be installed (to counteract deformation 

Where a corrugated metal pipe culvert requiring 

above the pipe.

compaction by flooding is not required more than 5 feet 

ground exceeds 5 feet depth over pipe, backfill and 

Ground Line at time of pipe installation. When existing 

vary based upon Contractor's operations.

minimum trench dimension. Actual slope of trench may 

Quantity calculations are based upon a 1:1 slope and 

when used for bedding.

Extend Porous Backfill through the outlet end soil plug 

bedding may be used under unsealed rigid pipe.

4-inch Porous Backfill bedding. 2-inch Floodable Backfill 

prior to flooding.

plug at the inlet, outlet, and, when necessary, sides, 

For culverts backfilled by flooding, place a cohesive soil 

dimension and shape of the pipe.

means, check with a template conforming to the actual 

shape of the pipe or using other means. If using other 

using a template conforming to actual dimension and 

Carefully shape excavation below groundline either 

adjacent to the lower portion of pipe.

tamping of backfill material in the area immediately 

Take extra care to ensure complete and satisfactory 

the limits shown.

construction. Thoroughly tamp the embankment within 

be placed in conjunction with normal embankment 

The backfill adjacent to and above the pipe culvert may 

D

Porous Backfill Bedding

Length of Porous Backfill Bedding

H      4'

TRENCH INSTALLATION

8

Floodable Backfill

4"
24" min.24" min.

5

7 7

7

11

1

D

Porous Backfill Bedding

7

1

DR-101

REVISION

04-18-17

SHEET 1 of 1

REVISIONS:Changed "Porous Backfill" to "Porous Backfill Bedding" for clarity. Modified

trench installation detail for H>4' to clarify pay limits.            

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

2

(BEDDING AND BACKFILL)

PIPE CULVERT

http://www.iowadot.gov/design/dmanual/01e-06.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr104.pdf


3

1

2

Pipe joint

Connector

Concrete SubdrainPipe

or Dike

Roadway Embankment

Existing Subdrain Existing Subdrain

P.C. Concrete Grout

PIPE JOINT WRAPPING

(Concrete Pipe to Corrugated Pipe)

SECTION OF PIPE CONNECTOR

(Concrete Pipe to Concrete Pipe)

SECTION OF PIPE CONNECTOR

6'' min.

24''

12'' 12''

6'' min.

at top of pipe

Overlap fabric 12''

One connector at each joint or as otherwise specified

Horizontal Axis

of Pipe

as specified

Double line reinforcing,

Top

as specified

reinforcing,

Single line 

C
L

2

6'' min.

4

2

1

6'' min.

30 lbs./100 sq. ft.  Lap ends 6''.

steel wire mesh No. 8 wire

shall be 6'' x 6''

Min. reinforcing

Corrugated Pipe

''
2
1

into pipe, 1

Max. projection

'' draw when installed
8
1

Lock washer to leave 

''
2
1

into pipe, 1

Max. projection

'' draw when installed
8
1

Lock washer to leave 
'' gap

8
1

Approx.

Eye Bolt 

Hole for connector

Bolt 
3 3

Hole for connector

Eye Bolt 

(typ.)

Bolt 

Eye Bolt 

Hole for connector

Hole for connector

Eye Bolt 

(typ.)

connector

Hole for 

(in.)
AND BOLT SIZE
CONNECTOR

(in)
SIZE
PIPE

12 to 27

30 to 60

66 to 132 1.0

4
3

8
5

8
7

1.0

4
1

1 

4

(Non-Sealed Joint)

TYPICAL SECTION TYPICAL INSTALLATION

THREADED AT BOTH ENDSONE BEND END

(in.)
CONNECTOR

HOLE FOR 

OPTIONAL BOLTS/CONNECTORS

Culvert Pipe
Concrete 

Culvert Pipe
Concrete 

TYPE 1 CONNECTION

 445.01

 491.09

     104-3

Possible Tabulation:

451

Engineering fabric for embankment erosion control.

detail.

. Refer to Optional Bolts allowed per Materials I.M. 

Connectors with One Bend End and Bell End spacers 

square plate (shaped to pipe radius).

 in. 4
1

 inch thick washer or 3 in. x 3 in. x 64
9

 inch round x 4
3

1

bolts through corrugated metal pipe and tightening nuts.

 in. plate on 4
1

around bolts before placing 3 in. x 3 in. x 

If holes are field drilled, place a ribbon of butyl sealant 

451

491.09

445.01

required.

reinforcement, refer to AASHTO  M 170 for the class of pipe 

Two connectors near the top of the pipe section. For details of 

 (Non - Sealed Joint)TYPE 3

 for seal requirements.required. Refer to Materials I.M. 

reinforcement, refer to AASHTO  M 170 for the class of pipe 

Two connectors near the top of the pipe section. For details of 

 (Sealed Joint)TYPE 2

One connector at the top of the pipe section. 

 TYPE 1

on the inside of the pipe.

For belled concrete pipe joints, connectors may be installed 

trenchless methods.

Connections not required on pipe sections installed by 

Minimum 2 threads showing at all threaded ends.

requirements.

 for Connector otherwise. Refer to Materials I.M. 

Use Type 3 Connections on all culvert pipes, unless specified 

Wrap all joints on concrete roadway pipe culverts.

DR-121

REVISION

04-18-17

SHEET 1 of 2

REVISIONS:
page 2.
Removed TYPICAL INSTALLATION TYPE 2 CONNECTION view from 

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

2

CONNECTED PIPE JOINTS

http://www.iowadot.gov/erl/current/IM/content/445.01.pdf
http://www.iowadot.gov/erl/current/IM/content/491.09.pdf
http://www.iowadot.gov/erl/current/IM/content/451.pdf


of Pipe

Connector

Top (Bottom for Half Pipe)

Roadway

NEW CONSTRUCTION - TYPE 2 or 3 CONNECTION

TYPICAL INSTALLATION

C
L

as specified

Double line reinforcing,

at each joint (typ.)

Type 2 or 3 Connections

5

fill the joint.

Sealer shall 

is installed.

after connector 

Trim off inside 

is installed

before connector

sealer as directed 

Place approved

New Pipe New Pipe

Type 3 Connections

Existing Pipe

TYPE 2 CONNECTION

SEALED JOINT

PIPE EXTENSION - TYPE 3 CONNECTION

TYPICAL INSTALLATION

Horizontal Axis

Connector

as specified

Single line reinforcing,

30° 30°

C
L

5 5

connector

Hole for 

TYPE 3 CONNECTION 

TYPE 2 CONNECTION 

TYPICAL SECTION

Type 2 ConnectionsIntake or Manhole

STORM SEWER OUTLET - TYPE 2 CONNECTION

TYPICAL INSTALLATION

TYPE 2 AND TYPE 3 CONNECTIONS

need to be drilled into existing pipes.

joint between the old and new culvert pipe. Holes may 

On culvert extensions, connect all new joints including the 

DR-121

REVISION

04-18-17

SHEET 2 of 2

REVISIONS:
page 2.
Removed TYPICAL INSTALLATION TYPE 2 CONNECTION view from 

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

2

CONNECTED PIPE JOINTS



CL

CL

Angle as specified

Elbow

7  30' Laying Length

Both Ends Beveled

Regular Pipe Section

Regular Pipe Section

One End Beveled

7  30'

7  30'Laying Length7  30'

Length for pay purposesLength for pay purposes

of Cut

Limit of Patch 8''+

of Elbow

Degree

1'-6''

FLO
W

Length

1'-6''

Approx. 6''

1'-6'' Min.
wire mesh.

secured to normal 

evenly spaced,

Reinforcing bars, 

elbow angle desired.

Angle = 50% of

of Cut

Size "D"

12'' - 21''

24'' - 42''

48'' - 60''

66'' - 84''

Size
Bar Number

Required

4

8

8

8

''
8
3

''
8
3

''
2
1

''
8
5

REINFORCING BARS

TYPICAL PLAN WITH "D" SECTIONS
TYPICAL PLAN WITH ELBOW

TYPE "D" SECTION (SINGLE BEVEL) TYPE "D" SECTION (DOUBLE BEVEL)

TYPICAL CONCRETE PIPE ELBOW

-

22  30'

diameter of pipe

not reduce design 

the inside and to

to be smooth on

patch constructed  

Cement mortar 

Plan DR-121)

(see Standard Road

Connector Hole

Plan DR-121)

(see Standard Road

Connector Hole

otherwise by the Engineer.
more than 45 degrees require two elbows unless approved 
degrees may be accomplished using a single elbow. Bends 
For pipe sizes through 48" in diameter, bends from 15 to 45 

pipe section.
section to a maximum of 5 degree miter on any one end of 
For pipe sizes from 54" to 72" in diameter, limit the "D" 

"D" sections in appropriate combinations.
accomplished in increments of 7.5 degrees by using standard 
For pipe sizes up through 48" in diameter, bends may be 

shown.
mortar to complete a satisfactorily completed elbow as 
opposite rods. Patch the remaining opening with cement 
section of pipe 180 degrees and reweld the reinforcing to the 
rods and mesh on centerline of the cut. Rotate the severed 
degree of elbow desired as indicated and cut the reinforcing 
as indicated hereon. After pipe is cast, make a cut 50% of the 
as specified, are attached to the normal wire reinforcing cage 
typical method for fabricating elbows is as follows: Steel rods, 
and which results in a finished product indicated hereon. The 
Fabricate elbows using a method approved by the Engineer 

be considered to be 6'-0".
measured along centerline of pipe. Design length of pipe will 
individual installation. Minimum length of elbow is to be 5'-6" 
Refer to the plans for degree of elbow required for each 

price bid for culvert pipe.
measured for payment but will be considered incidental to 
section bends of 15 degrees or less. Such elbows will not be 
The Contractor may substitute an approved elbow for "D" 

Type "D" section bevel. This is incidental to the price bid.
for pipe culvert. No payment will be made specifically for the 
Type "D" pipe sections will be included in the measurement 

ends of the pipe section may require the beveled end.
tongue end or groove end of the pipe. In certain cases, both 
7.5 degree miter. The bevel may be provided on either the 
Unless specified otherwise, bevel the Type "D" section on a 

reinforcing.
specified. Meet the requirements of AASHTO M 32 for wire 
according to AASHTO M 170 for the size and class of pipe 
Fabricate concrete pipe elbows and Type "D" pipe sections 

DR-141

REVISION

04-18-17

SHEET 1 of 1

REVISIONS:

in Notes.
DETAILS OF HALF PIPE SECTION view. Removed references to Half Pipe
Changed title from PIPE BENDS AND HALF PIPE to PIPE BENDS. Removed

                                                                      

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

1

PIPE BENDS

     104-3

Possible Tabulation:



2

C of FlumeL2

3

BRIDGE

C of FlumeL
2

CL

DI-1

DI-2

AD

C B

Bridge

CB

DA

DI-2

DI-1

DI-1

DI-2

A D

Bridge

BC

CBAD

DI-2

DI-1

2

PCC SHOULDER PANEL LOCATIONS

PLAN

1

3

(Wood Excelsior Mat)

Special Ditch Control

INFO
DESIGNER

1 1

A

A

3

Drain as shown.

for furnishing, installing, and constructing the Bridge End 

Price bid for "Bridge End Drain, DR-401" is full compensation

CL

CL

1

       104-8A

Possible Tabulation:

              

       Mobilization for Watering

Protection

       Watering for Sod, Special Ditch Control, or Slope 

       Turf Reinforced Mat, Type 2

       Special Ditch Control (Wood Excelsior Mat)

       Soil Fill

       Seeding and Fertilizing

       Transition Mat

Incidental to Bridge End Drain:

       Polymer Grid

       Modified Subbase

Incidental to Paved Shoulder:

Shoulder Panel for Bridge End Drain)

       Paved Shoulder, Portland Cement Concrete (Paved

       Bridge End Drain, DR-401

Possible Contract Items:

Transition Mat

Transition Mat

DR-401

REVISION

4-18-17

SHEET 1 of 2

REVISIONS:

Renumbered notes. Added hyperlinks to EC-104 and EC-105.

Replaced text "Outlet or Channel Scour Protection" with "Transition Mat". 

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

2

FOR BRIDGE END DRAIN

SCOUR PROTECTION

EC-105

BR-204BR-203BR-202BR-201

area of Transition Mat removed for guardrail posts.

pavement edge contract. No deduction will be made for 

Cut panels to fit around guardrail posts to ensure 

the pavement to prevent from being undercut by water. 

) panels to the edge of Abut Transition Mat (see 

Pattern.

DI-1 and DI-2 distances measured from center of Bolt 

details of 4 inch curb.

 for , or , , B-B. Refer to 

Continue 4 inch sloped curb to edge of flume per section 

BR-202 BR-203 BR-204

EC-105

http://www.iowadot.gov/design/SRP/IndividualStandards/erbr202.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/ebr203.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/ebr204.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/eec105.pdf
http://www.iowadot.gov/design/dmanual/01e-06.pdf


TRM (Type 2)

Soil Fill (1'')

(Wood Excelsior Mat)
Special Ditch Control

8"

over Soil Fill
Seed and Fertilize 

Normal Foreslope

 

6

TRM (Type 2)

Soil Fill (1'')

(Wood Excelsior Mat)
Special Ditch Control

over Soil Fill
Seed and Fertilize 

SECTION B-B

SECTION C-C

SECTION D-D

8'

7

TRM (Type 2)

Soil Fill (1'')

4'-0''

B

C

C

N
orm

al Foreslope 

(Wood Excelsior Mat)
Special Ditch Control

Flume Flow Line

SECTION A-A

B

per EC-101
Staples

10:1 Earth Slope

3

Panel
Shoulder

5

4'-0''

D

D

1.5' 1.5'5'

3

4

6

7

8"

TRM (Type 2)

1.5' 1.5'5'

Sloped Curb
Top of 4''

1 Panel
Shoulder
Top of

3

1

Transition Mat

Transition Mat

BR-204BR-203BR-202

BR-201

EC-104

EC-105

BR-204BR-203BR-202BR-201

rate of 2 inches vertical per 1 foot horizontal.

toe of slope to 0 inches with an approximate transition 

Transition the flume flow line depth from 8 inches at the 

horizontal.

approximate transition rate of 1 inch vertical per 1 foot 

downstream edge of Transition Mat to 8 inches with an 

Transition the flume flow line depth from 3 inches at the 

., or , 

, shoulder panels as shown in Section A-A on 

Install modified subbase and polymer grid under PCC 

slope.

) flume 4 feet beyond toe of Extend TRM (see 

area of Transiton Mat panel removed for guardrail posts.

pavement edge contact. No deduction will be made for 

Cut panels to fit around guardrail posts to ensure 

the pavement to prevent from being undercut by water. 

) panels to the edge of Abut Transition Mat (see 

details of 4 inch curb.

 for , or , , B-B. Refer to 

Continue 4 inch sloped curb to edge of flume per section 

5

4

4

4

4

DR-401

REVISION

4-18-17

SHEET 2 of 2

REVISIONS:

Renumbered notes. Added hyperlinks to EC-104 and EC-105.

Replaced text "Outlet or Channel Scour Protection" with "Transition Mat". 

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

2

FOR BRIDGE END DRAIN

SCOUR PROTECTION

BR-202 BR-203 BR-204

EC-105

BR-202 BR-203 BR-204

BR-201

EC-104

http://www.iowadot.gov/design/SRP/IndividualStandards/erbr202.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/ebr203.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/ebr204.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/eec105.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/erbr202.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/ebr203.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/ebr204.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/ebr201.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/eec104.pdf


PLAN

SECTION

Apron

LT.  RT.

LOCATION

Apron

F.L.
F.L.

LENGTH

1

1

  
1

DR-201

DR-203

104-3

Possible Tabulation:

DR-202

DR-205

DR-206DR-206 

DR-205 

DR-203 

DR-202 

DR-201 

for low clearance concrete with end wall.

for circular concrete with end wall.

for circular metal. 

for low clearance concrete. 

for circular concrete.

Refer to the following: 

¾

¾

(Example: skew Rt. ahead 30 degrees)

.¾stationing) of line perpendicular to the  

Skew angle is the angle which one end of the pipe is ahead (by

 of roadway, dike, survey, or other as detailed on plans.|is  ¾ 

DR-601

REVISION

04-18-17

SHEET 1 of 1

REVISIONS:Modified note 1 to include references to additional apron types.

                                                                      

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

2

PIPE CULVERT

REINFORCED CONCRETE

http://www.iowadot.gov/design/SRP/IndividualStandards/edr201.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr203.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr202.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr205.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr206.pdf


1

G

2 DR-142

PLAN

SECTION

¾

Apron

LOCATION

Apron

F.L.
F.L.

LENGTH

1

1

REINFORCED CONCRETE PIPE CULVERT 

2

2 Outlet End

Dike or Roadway

Lt. or Rt. Lt. or Rt.

1

G2

Tee

Tee

DR-201

DR-203

104-3

Possible Tabulation:

DR-202

DR-205

DR-206

DR-142

DR-206 

DR-205 

DR-203 

DR-202 

DR-201 

.See 

for low clearance concrete with end wall.

for circular concrete with end wall.

for circular metal. 

for low clearance concrete. 

for circular concrete.

Refer to the following: 

Either one or two Tees are required as specified.

  of Tee from outlet end of pipe.| G  is the dimension to  

(Example: skew Rt. ahead 30 degrees).

.¾(by stationing) of a line perpendicular to the  

Skew angle is the angle which one end of the pipe is ahead

plans.

  of roadway, dike, survey, or other as detailed on the |  is  ¾

¾

DR-602

REVISION

04-18-17

SHEET 1 of 1

REVISIONS:Modified note 1 to include references to additional apron types.

                                                                      

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

1

WITH TEES

REINFORCED CONCRETE PIPE CULVERT

http://www.iowadot.gov/design/SRP/IndividualStandards/edr142.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr201.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr203.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr202.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr205.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr206.pdf


1

F

1

Apron

LT. or RT. LT. or RT.

LOCATION

(Other F.L.)
Bend

LENGTH

Inlet
F.L.

Dike or Roadway

F.L.Outlet

Apron

¾

SECTION

PLAN

2  is from bend to end of outlet.

1

F

DR-203

DR-201

2

DR-141

DR-122

104-3

Possible Tabulation:

plans.

 of roadway, dike, survey, or other; as detailed on |  is  ¾ 

DR-141

DR-122

DR-206

DR-205

DR-203

DR-202

DR-201

) as specified.(

), Type "D" Section, or Concrete ElbowAdaptor (

Bend may be accomplished by use of metal elbow, Pipe

 for low clearance concrete with end wall.

 for circular concrete with end wall.

 for circular metal. 

 for low clearance concrete. 

 for circular concrete.

Refer to the following: 

DR-205

DR-206

DR-202

¾

DR-611

REVISION

04-18-17

SHEET 1 of 1

REVISIONS:Modified note 1 to include references to additional apron types.

                                                                      

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

1

LETDOWN STRUCTURE

REINFORCED CONCRETE PIPE CULVERT

http://www.iowadot.gov/design/SRP/IndividualStandards/edr203.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr201.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr141.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr122.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr205.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr206.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr202.pdf


1

PLAN

SECTION A-A

A A

2

2

Earth Dike

Apron

Flow Line

Section

Tee

LOCATION

Apron as Specified

Flow Line

See Tabulation

Main Pipe

Pipe Cap

FLOW

2 DR-142

1

Tee

DR-201

DR-203

104-3

Possible Tabulation:

DR-142

DR-206 

DR-205 

DR-203 

DR-202 

DR-201 

.See 

for low clearance concrete with end wall.

for circular concrete with end wall.

for circular metal. 

for low clearance concrete. 

for circular concrete.

Refer to the following: 

DR-202

DR-205

DR-206

type drainage structures.

substituted for the inlet apron shown on drawings of standard

Use when specified. This type of inlet assembly may be

plans.

 of roadway, dike, survey, or other as detailed on the |  is  ¾ 

DR-612

REVISION

04-18-17

SHEET 1 of 1

REVISIONS:Modified note 1 to include references to additional apron types.

                                                                      

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

1

APRON TEE INLET

http://www.iowadot.gov/design/SRP/IndividualStandards/edr142.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr201.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr203.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr202.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr205.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr206.pdf


SECTION

PLAN

A

1

3

2

B

2

Apron

F.L.

Other

F.L.

¾

F.L.

Other

RT.LT.

Extension

Apron

CL Structure

LOCATION

F.L.

Dike or Roadway

1

3

A+B =Length

1

2

3

DR-201

DR-203

DR-122

104-3

Possible Tabulation:

DR-206

DR-205

DR-203

DR-202

DR-201

Existing structure.

Optional Type ''D'' section only when specified in tabulation.

 for low clearance concrete with end wall.

 for circular concrete with end wall.

 for circular metal. 

 for low clearance concrete. 

 for circular concrete.

Refer to the following: 

DR-202

DR-205

DR-206

DR-122.specified. Adaptors may be required, see 

Extend on line of existing structure to Lt., Rt., or both as

  of roadway, dike, survey, or other as detailed on plans.|is  ¾ 

¾

DR-621

REVISION

4-18-17

SHEET 1 of 1

REVISIONS:Modified note 1 to include references to additional apron types.

                                                                      

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

1

PIPE EXTENSION

http://www.iowadot.gov/design/SRP/IndividualStandards/edr201.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr203.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr122.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr202.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr205.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr206.pdf


PLAN

SECTION

1

3

3
3

Dike or Roadway

F.L.
Other

F.L.F.L.

¾

A+B = Length

Existing

Skew

CL

CL

A
h
e
a
d

LT.

StructureLt. Skew

Extension

Skew

Apron
Rt. Skew

Extension

CL

RT.

Bend

LCStructure

LOCATION

2

BA

2

1
Apron

4

1

2

DR-141

4

DR-201

DR-203

DR-122

104-3

Possible Tabulation:

DR-141

DR-122

DR-206

DR-205

DR-203

DR-202

DR-201

) as specified.(

), Type "D" Section, or Concrete Elbow Adapter  (

Bend may be accomplished by use of metal elbow, 

length.

Dimension Rt. or Lt. is measured at C of pipe along laying 

Existing structure.

 for low clearance concrete with end wall.

 for circular concrete with end wall.

 for circular metal. 

 for low clearance concrete. 

 for circular concrete.

Refer to the following: 

DR-202

DR-205

DR-206

centerline of existing structure.

Extend in the direction specified with skew measured from

 of roadway, dike, survey, or other as detailed on plans.|  is  ¾ 

¾

DR-622

REVISION

4-18-17

SHEET 1 of 1

REVISIONS:Modified note 1 to include references to additional apron types.

                                                                      

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

1

ONE OR BOTH ENDS

HORIZONTAL BEND

PIPE EXTENSION

http://www.iowadot.gov/design/SRP/IndividualStandards/edr141.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr201.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr203.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr122.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr202.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr205.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr206.pdf


PLAN

SECTION

1 3

1

2

1
3

1

4

F.L.

Apron

Elbow

Min. Cover 2.O'Elbow

F.L.
Other

F.L.

Other

B

E L

C¾ Roadway

F.L.

Other 

A

Apron

F.L.

Lt. or Rt.Lt. or Rt.

LOCATION

Corr. Pipe

Apron

Extension

CLStructure

Type 'C' Adaptor

Apron

1

2

3

4

B+C+E = Corr. Pipe Length

A = Concrete Pipe Length

DR-201

DR-203

DR-122

DR-122

104-3

Possible Tabulation:

DR-122

DR-206

DR-205

DR-204

DR-203

DR-202

DR-201

.See 

Existing structure.

Optional Type ''D'' section only when specified in tabulation.

 for low clearance concrete with end wall.

 for circular concrete with end wall.

 for arch metal. 

 for circular metal.

 for low clearance concrete. 

 for circular concrete.

Refer to the following: 

DR-202

DR-204

DR-205

DR-206

DR-122.specified. Adaptors may be required, see 

Extend on line of existing structure to Lt., Rt., or both as

  of roadway, dike, survey, or other as detailed on plans.|is  ¾ 

¾

DR-625

REVISION

4-18-17

SHEET 1 of 1

REVISIONS:Modified note 1 to include references to additional apron types.

                                                                      

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

1

WITH METAL APRON

LETDOWN STRUCTURE

PIPE EXTENSION

http://www.iowadot.gov/design/SRP/IndividualStandards/edr201.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr203.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr122.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr122.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr202.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr204.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr205.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr206.pdf


SECTION

PLAN

Apron
ExtensionLOCATION

A
RF-2 Adaptor

Existing Apron

(Other F.L.)
Existing Ground

Extension

Proposed Lanes

PROFILE GRADE

Proposed Median

Existing Lanes

Fores
lope

Existi
ng

F.L.

LT.

B

RT.

Structure

F.L.

Foreslope

Proposed2

A+B = Length

3

1

1

3

Construction as specified in plans

Construction as specified in plans

2

DR-201

DR-122DR-122

when specified in tabulation.

Optional Type "D" section or elbow for vertical drop only

.specified. Adapters may be required, see 

Extend on line of existing structure to Lt., Rt. or both as 

104-3

Possible Tabulation:

DR-202

DR-205

DR-206

|
|

|

|

|

DR-206

DR-205

DR-202

DR-201

median pipe and dike.

If less than 12 inch cover over pipe in median, install

Existing structure.

 for low clearance concrete with end wall.

 for circular concrete with end wall.

 for low clearance concrete. 

 for circular concrete.

Refer to the following and specify if inlet or outlet: 

DR-626

REVISION

04-18-17

SHEET 1 of 1

REVISIONS:Modified note 1 to include references to additional apron types.

                                                                      

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

1

PIPE EXTENSION - ADDING LANES

http://www.iowadot.gov/design/SRP/IndividualStandards/edr201.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr122.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr202.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr205.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr206.pdf


2

Fores
lope

Existi
ng

F.L.

Proposed Median

(Other F.L.)

Existing Apron

Construction as
specified in plans

Existing Ground

Construction as
specified in plans

Proposed Lanes

Extension

Extension

Bend

RF-2 Adaptor
A

X

RT.

B

F.L.

Proposed Foreslope

G Extension

Lt. Skew

A
h
e
a
d

Skew

Skew

Extension
Rt. Skew

Apron

PROFILE GRADE

LOCATION

LT.

Structure

X = Length of Straight Extension     
A+B = Length

3

1

PLAN

SECTION

Existing Lanes

1

3

G

2

DR-141

4

4

DR-122

104-3

Possible Tabulation:

DR-201

DR-202

DR-205

DR-206

DR-141

DR-122

DR-206

DR-205

DR-202

DR-201

specified.

) asType "D" Section, or Concrete Elbow (

),Bend may be accomplished by use of Adaptor (

median pipe and dike.

If less than 12 inch cover over pipe in median, install

Existing structure.

 for low clearance concrete with end wall.

 for circular concrete with end wall.

 for low clearance concrete. 

 for circular concrete.

Refer to the following and specify if inlet or outlet: 

 of pipe along laying length.|measured at  

centerline of existing structure. Dimension Rt. or Lt. is 

Extend in the direction specified with skew measured from

|

||

|

|

|

     

  Sta. 'Plus and Distance'|= Offset Const.  

|

DR-627

REVISION

04-18-17

SHEET 1 of 1

REVISIONS:Modified note 1 to include references to additional apron types.

                                                                      

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

1

ADDING LANES

HORIZONTAL BEND -

PIPE EXTENSION

http://www.iowadot.gov/design/SRP/IndividualStandards/edr141.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr122.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr201.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr202.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr205.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr206.pdf


(Other F.L.)
Existing Apron

RF-2 AdaptorCStructure

Apron

LT.

A
RF-2 Adaptor

X

Extension

Bend

LOCATION

Construction as
specified in plans RT.

B

Apron

Proposed Foreslope

F.L.

Extension

Lt. Skew

Skew

Skew

Extension
Rt. Skew

A
h
e
a
d

Existing Ground

PROFILE GRADE

Proposed Lanes

specified in plans
Construction as

Proposed Median

(Other F.L.)

Existing Apron

Existing Lanes

F.L. Fore
slop

eProp
osedExtension

LT.
   A + C + Apron

= Exist. Pipe Without Aprons + (If Bend Needed)
= Length of Straight Extension

PLAN

SECTION

A+B+C= Extension Length

RT. = B

3

2

1

1

G

X
G

4

104-3

Possble Tabulation:

1

3

2

DR-141

4 DR-122

DR-201

DR-202

DR-205

DR-206

DR-141

DR-122

DR-206

DR-205

DR-202

DR-201

specified.

) asType "D" Section, or Concrete Elbow (

),Bend may be accomplished by use of Adaptor (

median pipe and dike.

If less than 12 inch cover over pipe in median, install

Existing structure.

 for low clearance concrete with end wall.

 for circular concrete with end wall.

 for low clearance concrete. 

 for circular concrete.

Refer to the following and specify if inlet or outlet: 

 of pipe along laying length.|measured at  

centerline of existing structure. Dimension Rt. or Lt. is 

Extend in the direction specified with skew measured from

|

|

 Sta. 'Plus and Distance'|= Offset Const. 

|

|

|

|

|

DR-628

REVISION

04-18-17

SHEET 1 of 1

REVISIONS:Modified note 1 to include references to additional apron types.

                                                                      

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

1

 ADDING LANES

HORIZONTAL BEND (OPTIONAL) -

PIPE EXTENSION BOTH ENDS

http://www.iowadot.gov/design/SRP/IndividualStandards/edr141.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr122.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr201.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr202.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr205.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr206.pdf


(If extension     )

Apron

 A + L ( L is OPTIONAL ) + Apron

= Exist. Pipe Without Aprons +

Offset Const. C Sta. 'Plus and Distance'

(If Bend Needed)
Length of Straight Extension L

= RRT.

Concrete Pipe Length = A+M+L (L is Optional)

PLAN

SECTION

5

4

Propose
d Fores

lope
Extended

F.L. If

Existing Apron (Other F.L.) If Extended

Existing Lanes

Proposed Median

(Other F.L.)

Existing Apron
Existing Ground

PROFILE GRADE

Construction as specified in plans

Proposed Lanes

Extension

Min. 2'

Pipe Diameter

Min. Cover Equals

Proposed Foreslope
F.L.

(Other) F.L.

(Other) F.L.
Road Plan RF-2)

(See Standard

C-3 Adaptor

RT.

M

R

X

A
RF-2 Adaptor

LOCATION

Bend

Extension

LT.

LT.If NO Inlet Extension

RF-2 Adaptor (If Extend)
(Optional)

L

L

Structure
Extension

Skew A
h
e
a
d

G

E

B

2

4

3

5

1
6

C

X G

LT.

Lt. Skew

1

3

2

Corr. Pipe

Corr. Pipe Length = B+C+E

DR-201

DR-141

6

7

DR-203

7

Apron

104-3

Possible Tabulation:

DR-204 

DR-203 

DR-141

DR-206

DR-205

DR-202

DR-201

for arch metal.

for the circular metal.

Refer to the following:

) as specified.or Concrete Elbow (

Bend may be accomplished by use of Type "D" Section

Flowline approximately 6 feet below shoulder elevation.

Install C-3 adapter beyond proposed shoulder line.

tabulation.

Optional Type "D" Section only when specified in the

median pipe and dike.

If less than 12 inch cover over pipe in median, install

Existing structure.

 for low clearance concrete with end wall.

 for circular concrete with end wall.

 for low clearance concrete. 

 for circular concrete.

Refer to the following: 

DR-202

DR-205

DR-206

DR-204

 of pipe along laying length.|or Lt. is measured at  

measured from centerline of existing structure. Dimension Rt.

If bend is required, extend in the direction specified with skew

|
|

|

|
|

DR-629

REVISION

04-18-17

SHEET 1 of 1

REVISIONS:Modified notes 1 and 7  to include references to additional apron types.

                                                                      

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

1

ADDING LANES

HORIZONTAL BEND (OPTIONAL) -

PIPE EXTENSION LETDOWN STRUCTURE

http://www.iowadot.gov/design/SRP/IndividualStandards/edr201.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr141.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr203.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr202.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr205.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr206.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr204.pdf


SECTION

PLAN

F.L.

Dike or Roadway

Apron

Elbow

F.L.

F.L.
Other

A L

B

L

Corrugated Pipe

Elbow

Type ''A'' Diaphragm

LOCATION

Apron

A+B= Length

1

2

1

2

1

Materials

I.M. 441I.M. 441

 Materials

.

Standard type joint couplings are required. See

DR-203

DR-501

Apron
1

Apron
1

104-3

Possible Tabulation:

DR-501

DR-204

DR-203

install 15 feet apart or as specified.

. If more than one diaphragm is specified,See 

 for arch metal.

 for the circular metal.

Refer to the following:

DR-204

DR-631

REVISION

04-18-17

SHEET 1 of 1

REVISIONS:Modified note 1 to include references to additional apron types.

                                                                      

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

1

WITH SINGLE ELBOW

LETDOWN STRUCTURE

CORRUGATED PIPE CULVERT

http://www.iowadot.gov/erl/current/IM/content/441.pdf
http://www.iowadot.gov/erl/current/IM/content/441.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr203.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr501.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr204.pdf


 PLAN

2.0' Minimum Cover

Dike or Roadway

Elbow

Elbow

A

F.L.

 SECTION

F.L.

Corrugated Pipe

Other

F.L.

Apron

L

F.L.
Other

C

Type ''A'' Diaphragm

LOCATION

Apron

A+B+C = Pipe Length

1

1

2

B

2

1

Materials

I.M. 441

DR-501

Apron
1

Apron
1

I.M. 441

 Materials

be paid for separately.

Connection to outlet, if required, is incidental and will not

.

Standard type joint couplings are required. See

104-3

Possible Tabulations:

DR-501

DR-204

DR-203

install 15 feet apart or as specified.

. If more than one diaphragm is specified,See 

 for arch metal.

 for the circular metal.

Refer to the following:

DR-204

DR-203

DR-632

REVISION

04-18-17

SHEET 1 of 1

REVISIONS:Modified note 1 to include references to additional apron types.

                                                                      

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

1

WITH DOUBLE ELBOW

LETDOWN STRUCTURE

CORRUGATED PIPE CULVERT

http://www.iowadot.gov/erl/current/IM/content/441.pdf
http://www.iowadot.gov/erl/current/IM/content/441.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr501.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr204.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr203.pdf


2

1

SECTION

PLAN

F.L.

Apron
¾

D

F.L.
Other

A

Elbow

B

Elbow
2' Cover min.

F.L.

Apron

E LF.L.
Other

Other

F.L.

Concrete Pipe

Lt. or Rt.

Apron

LOCATION

Type C-3 Adaptor
Corrugated Pipe

Apron

Lt. or Rt.

2

4

3

5

1

3
A= Concrete Pipe Length

B+C+E= C.M.P. or P.E.P.  Length

C

Materials

I.M. 441

2

1

3

4

5

DR-201

DR-203

DR-121

DR-122

DR-141

Possible Tabulation:

     104-3     104-3

DR-141

DR-122

DR-121

DR-204

DR-203

DR-206

DR-205

DR-202

DR-201

.Refer to 

Optional "D" section only when specified in the tabulation. 

.See 

.See 

 for arch metal.

 for the circular metal.

Refer to the following:

 for low clearance concrete with end wall.

 for circular concrete with end wall.

 for low clearance concrete. 

 for circular concrete.

Refer to the following: 

DR-204

DR-202

DR-205

DR-206

I.M. 441

Materials

.

Standard type joint couplings are required. See 

(Example: Skew Rt. ahead 30 degrees)

.¾(by stationing) of a line perpendicular to the 

Skew angle is the angle which one end of the pipe is ahead

 of roadway, dike survey or other as detailed on the plans.| is ¾

¾

DR-641

REVISION

04-18-17

SHEET 1 of 1

REVISIONS:Modified notes 1 and 2 to include references to additional apron types.

                                                                      

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

2

WITH METAL APRON

CULVERT LETDOWN STRUCTURE

CONCRETE/CORRUGATED PIPE

http://www.iowadot.gov/erl/current/IM/content/441.pdf
http://www.iowadot.gov/erl/current/IM/content/441.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr201.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr203.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr121.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr122.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr141.pdf
http://www.iowadot.gov/design/tnt/PDFsandWebFiles/IndividualPDFs/e0104-03.PDF
http://www.iowadot.gov/design/SRP/IndividualStandards/edr204.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr202.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr205.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr206.pdf


SECTION

PLAN

4

4

3

3
1

2

21
3

5

LOCATION

LENGTH

F.L.

F.L.

Apron Length
Dike or Roadway

FLOW

2

5

3

4

F
L

O
W

DR-201

DR-203

DR-501

1

104-3

Possible Tabulation:

DR-202

DR-205

DR-206

paid for separately

Connection to outlet, if required, is incidental and will not be

plans.

 of roadway, dike, survey, or other as detailed on the | is ¾

DR-501

DR-206

DR-205

DR-204

DR-203

DR-202

DR-201

Type "D" Section or angle Tee when specified.

Outlet structure.

.Type"A" Diaphragm when specified, see 

Tee is used.

Possible alignment if Type "D" Section or angle

 for low clearance concrete with end wall.

 for circular concrete with end wall.

 for arch metal (metal pipe only).

 for circular metal.

 for low clearance concrete.

 for circular concrete.

Refer to the following: 

DR-204

DR-642

REVISION

04-18-17

SHEET 1 of 1

REVISIONS:Modified note 1 to include references to additional apron types.

                                                                      

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

1

APRON PIPE TEE INLET

http://www.iowadot.gov/design/SRP/IndividualStandards/edr201.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr203.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr501.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr202.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr205.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr206.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr204.pdf


PLAN

SECTION

Apron ¾

LT.  RT.

LOCATION

Apron

F.L.
F.L.

LENGTH

1

1

L

  
1

DR-201

DR-203

104-3

Possible Tabulation:

(Example: skew Rt. ahead 30 degrees)

stationing) of line perpendicular to the B.

Skew angle is the angle which one end of the pipe is ahead (by

 of roadway, dike, survey, or other as detailed on plans. | is¾

DR-206

DR-205

DR-204 

DR-203

DR-202

DR-201

 for low clearance concrete with end wall.

 for circular concrete with end wall.

for arch metal (metal pipe only).

 for circular metal.

 for low clearance concrete.

 for circular concrete.

Refer to the following: 

DR-202

DR-204

DR-205

DR-206

¾

DR-651

REVISION

04-18-17

SHEET 1 of 1

REVISIONS:Modified note 1 to include references to additional apron types.

                                                                      

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

2

UNCLASSIFIED PIPE CULVERT

http://www.iowadot.gov/design/SRP/IndividualStandards/edr201.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr203.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr202.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr204.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr205.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr206.pdf


L

PLAN

SECTION

STRUCTURE SINGLE ELBOW

UNCLASSIFIED LETDOWN

Lt. or Rt. Lt. or Rt.

LOCATION

Apron

Length of Apron

Apron

F.L.

Dike or Roadway

Point of ground line and top of pipe intersection

LENGTH

Length of Apron

F.L.

Apron

F

1

2

1

1
1

2

Materials 

I.M. 441

3

3

(other F.L.)

Bend

4

DR-121

DR-201

DR-203

DR-501

DR-122

DR-141

104-3

Possible Tabulation:

DR-121

I.M. 441

Materials

) for the outer three joints.(

When the concrete option is used, use connected joints

.

Standard type joint couplings are required. See 

(Example: skew Rt. ahead 30 degrees)

(by stationing) of a line perpendicular to the B.

Skew angle is the angle which one end of the pipe is ahead

plans.

 of roadway, dike, survey, or other as detailed on the | is ¾

DR-141

DR-122

DR-501

DR-206

DR-205

DR-204

DR-203

DR-202

DR-201

the Length of pipe.

) as specified. Bend is considered incidental to(

), Type "D" Section, or Concrete Elbow Adapter (

Bend may be accomplished by use of metal elbow, Pipe 

as specified.

diaphragm is specified, install them 15 feet apart or 

. If more than one Type ''A'' Diaphragm, see 

 for low clearance concrete with end wall.

 for circular concrete with end wall.

 for arch metal (metal pipe only).

 for circular metal.

 for low clearance concrete.

 for circular concrete.

Refer to the following: 

¾

¾

DR-202

DR-204

DR-205

DR-206

DR-652

REVISION

04-18-17

SHEET 1 of 1

REVISIONS:Modified note 1 to include references to additional apron types.

                                                                      

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

1

SINGLE ELBOW

UNCLASSIFIED LETDOWN STRUCTURE

http://www.iowadot.gov/erl/current/IM/content/441.pdf
http://www.iowadot.gov/erl/current/IM/content/441.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr121.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr201.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr-203.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr501.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr122.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr141.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr202.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr-204.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr-205.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr-206.pdf


L

SECTION

PLAN

B

E L

A

D

C     A = Concrete Pipe Length

       Letdown Pipe Length

B+C+E = Unclassified Roadway

Apron

F.L.

Elbow

pipe diameter
Min. Cover equals

Elbow

Dike or Roadway

F.L.
Other

1

3

31

F.L. Other

Lt. or Rt.

Apron

Lt. or Rt.

Concrete Pipe

Type C-3 Adaptor

Pipe

Roadway Letdown

Unclassified

LOCATION

Apron

4

Other
F.L.

F.L.

Apron

Edge of Pavement

2

3

Materials 

I.M. 441

2

1

DR-201

DR-203

DR-121

DR-122

104-3

Possible Tabulation:

4 DR-122

DR-121

DR-206

DR-205

DR-204

DR-203

DR-202

DR-201

.See 

 See 

Optional "D" Section only when specified in tabulation.

 for low clearance concrete with end wall.

 for circular concrete with end wall.

 for arch metal (metal pipe only).

 for circular metal.

 for low clearance concrete.

 for circular concrete.

Refer to the following: 

Standard type joint couplings are required. See 

(Example: skew Rt. ahead 30 degrees)

(by stationing) of a line perpendicular to the B.

Skew angle is the angle which one end of the pipe is ahead

plans.

 of roadway, dike, survey, or other as detailed on the | is ¾

I.M. 441.

Materials

DR-202

DR-204

DR-205

DR-206

¾

¾

DR-653

REVISION

04-18-17

SHEET 1 of 1

REVISIONS:
note 4.
Modified note 1 to include references to additional apron types. Added 

                                                                      

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

1

WITH METAL APRON

UNCLASSIFIED ROADWAY LETDOWN PIPE

http://www.iowadot.gov/erl/current/IM/content/441.pdf
http://www.iowadot.gov/erl/current/IM/content/441.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr201.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr203.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr121.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr122.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr202.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr204.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr205.pdf
http://www.iowadot.gov/design/SRP/IndividualStandards/edr206.pdf


SECTION

Erosion Control EC
NO. DATE TITLE

EC-101 04-19-16 Wood Excelsior Mat for Ditch Protection
EC-102 04-21-15 Sod for Ditch Protection
EC-103 04-21-15 Wood Excelsior Mat for Slope Protection
EC-104 04-19-16 Turf Reinforced Mat (TRM)
EC-105 04-18-17 Transition Mat

EC-201 10-18-16 Silt Fence
EC-202 10-21-14 Floating Silt Curtain
EC-204 04-18-17 Perimeter and Slope Sediment Control Devices

EC-301 10-18-16 Rock Erosion Control (REC)

EC-501 04-21-15 Trees and Shrubs
EC-502 04-21-15 Seeding in Rural Areas

04-18-17



EC-104

SECTION A-A

3' min.3' min.

W

FLOW

A

A

PLAN

FLOW

Ba
ck
slo

peForeslope Flow Line

Transition Mat

TRM (Type 2)

12'' (max.)

6'' (min.) to 

firmly

Tamp soil 

Flow

Topsoil

Transition Mat

TRM (Type 2)

TRM (Type 2)

TM

Anchor
Bullet

TERMINAL END

Flow

Topsoil

Transition Mat

TRM (Type 2)

Anchor
Bullet

firmly

Tamp soil 

Staple

Anchor
Bullet

(TM)
LAP JOINT

one hole
Overlap

PLAN

Top Soil

EC-105

REVISION

SHEET 1 of 1

REVISIONS:

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

(TM)

TRANSITION MAT

under the TRM
Seed and Fertilize 

Flow
Transition Mat

TRM (Type 2)

Topsoil

04-18-17

firmly

Tamp soil 

START OF PROTECTION

EC-104 

the TRM. 

for the placement ofRefer to Standard Road Plan 

1

1

area.

Sheets to determine topsoil thickness for the surrounding 

Place at same thickness as surrounding area. Refer to T 

     Turf Reinforcement Mat

Possible Contract Items:

1

Remove reference to tab.

http://www.iowadot.gov/design/SRP/IndividualStandards/eec104.pdf


PERIMETER  CONTROL

Contour Lines

2

1

LEGEND

Flow

3

INLET PERIMETER PROTECTION

PERIMETER CONTROL ALONG CURB

Wood Stake

(Overlap Joint)

DETAIL 'A'

3

Perimeter and Slope Sediment Control Device

INLET

3

45 typ.

Right of Way or Protected Area

 3

3

Perimeter and Slope Sediment Control Device

1

See Detail 'A' (Typ.)

See Detail 'A' (Typ.)

See Detail 'A' (Typ.)

12" min.

2' min.

(measured along device)

Installation Length

100-19

Possible Tabulation:

     

Perimeter and Slope Sediment Control Device

Possible Contract Item: 

DETAIL 'B'

See Detail 'A' (Typ.)

Control Device

Slope Sediment

Perimeter and 

incidental to Perimeter and Slope Sediment Control Device.

and compacting rills and gullies, and minor ground shaping, is 

Control Device. Minor ground shaping may be required. Filling 

continuous contact with Perimeter and Slope Sediment 

Ensure ground surface is smooth in order to provide 

placing Perimeter and Slope Sediment Control Device. 

Fill and compact rills and gullies (see Detail 'B') prior to 

Not intended for use in perennial or intermittent streams.

Sediment Control Device

Perimeter and Slope

Perimeter and Slope Sediment Control Device.

Fill and compact rills and gullies prior to placing

2

3

INFO
DESIGNER

EC-204

REVISION

04-18-17

SHEET 1 of 3

REVISIONS:
socks. Removed overlap joint on Ditch Protection view on page 3.
Added Designer Info button. Modified notes to remove wattles and filter

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

3

CONTROL DEVICES

PERIMETER AND SLOPE SEDIMENT

Space 1" X 1" wood stakes at 4 foot maximum spacing.

included in the installation length.

Extra material required to install overlaps will not be 

installation length.

along the device. Run-ups will be included in the 

run-ups and/or means may be required to reduce erosion 

such that runoff is conveyed along the device, additional 

each run up the slope to help contain runoff. When placed 

Overlap joints per Detail 'A'. Turn the lower 10 feet of 

http://www.iowadot.gov/design/dmanual/01e-06.pdf


SLOPE PROTECTION

3

4

4

 

30 typ.

A

A

3

3

3

(measured along device)

Installation Length

Top of Slope or Undisturbed Area

Sediment Control Device

Perimeter and Slope

Sediment Control Device

Perimeter and Slope Filler Material

SECTION A-A

3

Installation

(Typ.)
See Detail 'A'

(Typ.)
See Detail 'A'

(Typ.)
See Detail 'A'

12" min.

Contour Lines

LEGEND

Flow

3

Wood Stake

length.

runaround. Run-ups will be included in the installation 

feet of each device up the slope to prevent flow 

contours). Overlap joints per Detail 'A'. Run the last 10 

Install Slope Protection perpendicular to slope (parallel to 

Space 1" X 1" wood stakes at 4 foot maximum spacing.

4

EC-204

REVISION

04-18-17

SHEET 2 of 3

REVISIONS:
socks. Removed overlap joint on Ditch Protection view on page 3.
Added Designer Info button. Modified notes to remove wattles and filter

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

3

CONTROL DEVICES

PERIMETER AND SLOPE SEDIMENT



DITCH PROTECTION

Foreslope

Ditch

Backslope

5

5

Sediment Control Device

Perimeter and Slope

Sediment Control Device

Perimeter and Slope
5

12" min.

INSTALLATION IN DITCH

(measured along device)

Installation Length

Contour Lines

LEGEND

Flow

5

Wood Stake

6

joints per Detail 'A'.

Install Ditch Protection perpendicular to ditch. Overlap 

Space 1" X 1" wood stakes at 2 foot maximum spacing.

6

EC-204

REVISION

04-18-17

SHEET 3 of 3

REVISIONS:
socks. Removed overlap joint on Ditch Protection view on page 3.
Added Designer Info button. Modified notes to remove wattles and filter

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

3

CONTROL DEVICES

PERIMETER AND SLOPE SEDIMENT



SECTION

Earthwork EW
NO. DATE TITLE

Embankments
EW-101 04-18-17 Embankment and Rebuilding Embankments
EW-102 10-20-15 Allowable Placement of Unsuitable Soil in Embankments
EW-103 10-20-15 Embankment Subgrade Treatment, Moisture Density Control and Special Compaction
EW-105 04-21-15 Reshaping Slopes and Ditches
EW-110 10-20-15 Ditch Blocks and Dikes

Grading at Bridges
EW-201 04-19-16 Bridge Berm Grading without Recoverable Slope (Barnroof Section)
EW-202 04-19-16 Bridge Berm Grading without Recoverable Slope (Non-Barnroof Section)
EW-203 04-21-15 Bridge Berm Grading with Recoverable Slope (Non-Barnroof Section)
EW-204 04-21-15 Bridge Berm Grading with Recoverable Slope (Barnroof Section)
EW-210 10-20-15 Standard Wing Dikes
EW-211 04-21-15 Special Grading at Side Piers
EW-212 10-20-15 Settlement Plate

Grading for Guardrail
EW-301 10-20-15 Guardrail Grading
EW-302 10-20-15 Special Shaping for High Tension Cable Guardrail at Median Obstacles

Erosion Control
EW-401 10-20-15 Temporary Stream Crossing, Causeway, or Equipment Pad
EW-402 04-18-17 Temporary Stream Diversion
EW-403 04-18-17 Temporary Erosion Control Measures

Entrances, Sideroads, and Safety Ramps
EW-501 10-20-15 Rural Entrance
EW-502 04-18-17 Safety Ramp
EW-503 10-20-15 Side Road Grading

04-18-17



Normal Foreslope

Pavement

Proposed

Subgrade

Top of

Proposed Pavement Width

LC

FINISHED GRADELINE

Area of Excavation

Normal Foreslope

Old Embankment

Excavation Line

D

     

Possible Tabulation:

107-31107-31

1

1

1

1

1

1

LEGEND

according to specifications.

excavate area shown, then spread and recompact material 

When the material is to be deposited in the same area, 

placement areas for excavated material.

Refer to contract documents for removal limits and allowable 

Normal Foreslope

Pavement

Proposed

Subgrade

Top of

Proposed Pavement Width

LC

FINISHED GRADELINE

Normal Foreslope

Old Embankment

Excavation Line

D 1

1

1

1

(Plowing and Shaping)

OLD EMBANKMENT HIGHER THAN NEW EMBANKMENT

TYPICAL CROSS SECTION REBUILDING EMBANKMENT

(Plowing and Shaping)

OLD EMBANKMENT LOWER THAN NEW EMBANKMENT

TYPICAL CROSS SECTION REBUILDING EMBANKMENT

EW-101

REVISION

04-18-17

SHEET 1 of 1

REVISIONS:Added detail for old embankment higher than new embankment.

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

2

REBUILDING EMBANKMENTS

EMBANKMENT AND 

http://www.iowadot.gov/design/tnt/PDFsandWebFiles/IndividualPDFs/e0107-31.pdf


INFO
DESIGNER

FLOW

FLO
W

Pipe or Hose

Possible Bypass Pump

Impervious Dike

Impervious Dike or Sediment Control

FLOW

FLO
W

Project

FLO
W

Diversion Channel

Dissipation Material

Temporary Energy

Dissipation Material

Temporary Energy

PIPE OR HOSE

DIVERSION CHANNEL

Work Area

Possible Contract Items:

Possible Tabulations:

100-17

100-26

Project

Top of Bank

Top of Bank

Top
 of D

iver
sion
 Ch

ann
el

Work Area

Work Area
Impervious Dike or Sediment Control

Impervious Dike

Perimeter and Slope Sediment Control Device

Removal of Silt Fence or Silt Fence for Ditch Check

Silt Fence

Temporary Stream Diversion

Work Area

Channel Excation

 Material From

EW-402

REVISION

04-18-17

SHEET 1 of 1

REVISIONS:Added silt fence in DIVERSION CHANNEL and PIPE OR HOSE views.

                                                                      

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

2

TEMPORARY STREAM DIVERSION

or Hose Excavation

Material from Pipe 
Silt Fence

Silt Fence

1

1

1

Extend ends of silt fence to work area boundry.

http://www.iowadot.gov/design/dmanual/01e-06.pdf


100-15

F
oreslope

C

R.O.W.

20' min.

10'

Foreslope

4.0% Variable

Ground Line

10' ± 1'

2

1

Siltation Area

Earth Toe Fillet

1

2

3' ± 1'

Silt Ditch
2'-0'' min.

10' min.

20' min.

R.O.W.

Ground Line

RoadwayCL

L Roadway

silt trap.

foreslope to provide

Connect silt dike to

Base of Fill

Flow

Construct Silt Dike

Construct Silt Basin

Toe of BackslopeFlow
Roadway Ditch

Toe of Foreslope

Culvert

Variable Spacing

Normal Ditch Grade (Variable)

3'-0'' min.
FLOW

10'-0'' min.

Silt Basin Width

DitchCL

Between Cross Sections

1'-6" minimum - Variable

Silt Fence

2' minimum

R.O.W.

2' min.

RoadwayCL

Ground Line

0' min. 1' max.

Approx. 50'

Foreslope

PERMANENT CULVERT INSTALLATION

TYPICAL PLAN WITH

PLAN 

SILT BASIN

SECTION 

SILT DIKE

TOE FILLET

SILT DITCH

PROFILE 

deposited and compacted earth.

Windrow of excavated and compacted silt material or 

"Roadway and Borrow Excavation". 

silt dike is not provided. This Toe Fillet is incidental  to 

foreslope for areas where a roadway ditch, silt ditch, or 

Construct an earth fillet at the toe of the roadway 

Possible Contract Items:

Silt Basin

Silt Dike

Silt Ditch

Possible Tabulations:

100-13

100-14

Obtain the Engineer's approval for installation locations.

INFO
DESIGNER

LOCATION STATION

EW-403

REVISION

04-18-17

SHEET 1 of 1

REVISIONS:Added Location Station to Silt Basin view. Added Designer Info button.

                                                                      

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

3

CONTROL MEASURES

TEMPORARY EROSION

http://www.iowadot.gov/design/dmanual/01e-06.pdf


 Pipe Entrance UnclassifiedCulvert,

 10 ClassExcavation,8:1 
Max.

8:1 Max

Safety Ramp

Normal Foreslope

FlowFlow

Normal Foreslope

Slope 10:1 or flatter without pipe, 8:1 or flatter with pipe. 

PLAN

SECTION B-B

36'

2.0%

Flow

Possible Pipe Culvert 

Flow

Ground Line
Possible Existing

28'

ROW

CL Thru Roadway

CL Thru Roadway

36'

Safety Ramp

Possible Pipe Culvert 

C L
S
id
e
 R

o
a
d

LOCATION STATION

SECTION A-A

Length

Rt.Lt.

1 1

1

11

Aprons, Unclassified

Possible Tabulation:

Possible Contract Items:

102-3

H

CL

(when necessary) in ditch low point.
Place Pipe Culvert 

B

B

AA

EW-502

REVISION

04-18-17

SHEET 1 of 1

REVISIONS:Added Designer Info button.

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

2

SAFETY RAMP

INFO
DESIGNER

http://www.iowadot.gov/design/dmanual/01e-06.pdf


SECTION

Lighting LI
NO. DATE TITLE

LI-101 10-21-14 Light Pole Location
LI-103 10-21-14 Conduit and Precast Handholes
LI-104 10-21-14 Junction box (cast Iron)
LI-110 04-19-16 Lighting Tower
LI-120 10-21-14 Underdeck Lighting
LI-130 10-21-14 Temporary Floodlighting Luminaires
LI-141 10-21-14 Electrical Installation (Roadway Ducts)
LI-142 04-21-15 Electrical Installation (Bases)
LI-151 10-21-14 Control Cabinet (Pole-Mounted)
LI-152 10-21-14 Control Cabinet (Pad-Mounted)

LI-201 04-18-17 Light Pole Foundation
LI-210 10-21-14 Transformer Base (Cast Aluminum)
LI-211 10-20-15 Slip-Base for Light Poles

04-18-17



4

1

2

3

 

Bolts

Anchor 

Duct

Access

1'-0'' Typ.

1'-0''

6''
8'-0'' Min.

45

3''

3''

'' Min., 4'' Max.
2
1

3

'' Max.
2
1

3'' Min., 3

2

1

3
#6 Vertical Bars

Anchor BoltsMASTARM

T
R

A
F
F
IC

2

2 x  R1

TYPE A FOUNDATION

TYPICAL SECTION

Access Duct

1

R3

R2

R1

1'' Chamfer

Anchor BoltsMASTARM

T
R

A
F
F
IC

2

1

R3

R2R1

Ground Wire Duct

PLAN (TRANSFORMER BASE) PLAN (SLIP BASE)

(Min. of 2)

Access Ducts

2''

6'' 

18''
Bolts

Anchor 

2

#6 Vertical Bars
3

#6 Vertical Bars
3

#4 Reinforcing Tie #4 Reinforcing Tie

Ties

#4 Reinforcing

Min.

Lap

1'-6"

Min.

Lap

1'-6''

R3

R2

R1

 = Radius of the anchor bolt circle.

of 1" greater than R3.

 = Radius of the reinforcing tie. Minimum 

minimum of 2" greater than R2.

" and2
1

 = Radius of foundation. Minimum 13

ANCHOR BOLT

Finished Ground

2" Typ.

4

4

4

nominal inside diameter duct for the ground wire duct.

access ducts, unless specified otherwise. Also install a 1" 

For Transformer Base foundations, install a minimum of two 

For access ducts, use a 2" nominal inside diameter duct. 

method approved by the Engineer. 

seal the upper end of the ducts against entry of moisture by a 

infiltration of foreign material. After the cable is installed, 

Cap open ends of conduit during construction to prevent 

Provide minimum 2" clear for all reinforcement.

no additional cost to the Contracting Authority. 

as necessary to accomodate the required diameter at 

met with normal foundations, enlarge the foundation 

installed. Where dimensional requirements indicated cannot be 

Bolt Circle required for the diameter of the pole being 

Minimum diameter of foundation is determined by the Anchor  

the natural contour unless directed otherwise by the Engineer.

excavations in the area adjacent to the foundation and shape to 

approve the use of the Type B or C Foundation. Dispose of all 

rock, or other similar material is encountered, the Engineer may 

construction. Where rock, shale, sandstone, broken or shattered 

The Type A Foundation is the normally required foundation 

LI-201

REVISION

04-18-17

SHEET 1 of 2

REVISIONS:
Added new Type C foundation.
Revised number and size of vertical bars. Eliminated hooked anchor bolts. 

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

2

LIGHT POLE FOUNDATION

pole manufacturer)
(if required by light
Possible Steel Plate

Anchor Bolt dimensions.

Refer to light pole manufacturer's recommendations for

shaft.

drilled shaft. Use #8 bars for 36 inch diameter drilled

diameter drilled shaft. Use #7 bars for 30 inch diameter

Place 12 equally spaced bars. Use #6 bars for 27 inch

bolts.

manufacturer for anchor bolt placement. Do not weld anchor

dimensions. Obtain a template from the light pole

manufacturer's requirements for anchor bolt, nut, and plate

Base, three for Slip Base. Refer to the light pole

Use full length galvanized anchor bolts: four for Transformer

be welded to vertical bars.

#4 bars lapped a minimum of 1'-6" as indicated. Ties may



5

1

2

3

Variable Bolts

Anchor 

Ground Line

Finished 

(both ways)

1'-0'' Centers

#4 Bars at

1'-0'' Min.

1'-0''

1'-0''

1'-0''

Rock 6'' Min.

3''

6' x 6' Base

3''

1'' Chamfer

3''

'' Min., 4'' Max.
2
1

3

'' Max.
2
1

3'' Min., 3

Rock

6''

3

5

1

2

Pedestal

#6 Vertical Bars

Duct

Access

TYPE B FOUNDATION

TYPICAL SECTION

2 x  R1

Ties

#4 Reinforcing

2" Typ.

3'-0" Max.
2'-0'' Min.

LI-201

REVISION

04-18-17

SHEET 2 of 2

REVISIONS:
Added new Type C foundation.
Revised number and size of vertical bars. Eliminated hooked anchor bolts. 

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

2

LIGHT POLE FOUNDATION

 

Bolts

Anchor 

Duct

Access

1'-0'' Typ.

1'-0''

6''

45

3''

'' Min., 4'' Max.
2
1

3

'' Max.
2
1

3'' Min., 3

2

1

3

6'' 

2 x  R1

18''

1'' Chamfer

Bolts

Anchor 

2

RockRock

Bars

#6 Vertical

Ties

#4 Reinforcing

6'-0" Min. for Broken Rock

5'-0'' Min. for Competent Rock

3'-0" Min. for Broken Rock
2'-0'' Min. for Competent Rock
Rock Socket

Finished Ground

2" Typ.

TYPE C FOUNDATION

TYPICAL SECTION

at the contractor's option.

Foundation base may be thickened and pedestal omitted

shaft.

drilled shaft. Use #8 bars for 36 inch diameter drilled

diameter drilled shaft. Use #7 bars for 30 inch diameter

Place 12 equally spaced bars. Use #6 bars for 27 inch

bolts.

manufacturer for anchor bolt placement. Do not weld anchor

dimensions. Obtain a template from the light pole

manufacturer's requirements for anchor bolt, nut, and plate 

Base, three for Slip Base. Refer to the light pole 

Use full length galvanized anchor bolts: four for Transformer

be welded to vertical bars.

#4 bars lapped a minimum of 1'-6" as indicated. Ties may

be paid for separately.

barrier rail is incidental to the Type B Foundation and will not 

barrier rail layout requires the Engineer's approval.  Temporary 

of the excavation is located within the clear zone.  Temporary 

than 1 calandar day, install temporary barrier rail if any part 

If the excavation for a Type B Foundation is left open for more 

3''



SECTION

Pavement Rehabilitation PR
NO. DATE TITLE

PR-101 04-21-15 Full Depth Patch with 'EF' Joint in PCC
PR-102 04-21-15 Full Depth PCC Patch without Dowels
PR-103 10-21-14 Full Depth PCC Patch with Dowels
PR-104 10-21-14 Full Depth Patch continuous Reinforced PCC Pavement
PR-105 10-21-14 Full Depth Ramp PCC Patch with Dowels
PR-110 10-21-14 PCC Crack and Joint Cleaning and Filling
PR-120 04-18-17 Double Reinforced Pavement Over Box Culverts
PR-121 10-21-14 Reinforced Concrete Panel at Box Culvert
PR-140 04-21-15 Subbase Patches

PR-201 10-21-14 Runouts for Resurfacing
PR-202 10-21-14 Notches for Resurfacing (with or without Runout)

04-18-17



CL

CL

CL

CL

CL
44 20' Min.20' Min.

Box Culvert

Stream Channel

Backfill

Allowed Construction Joint

Center Panel

Box Culvert

Double Reinforced PavementExisting or Standard

Pavement as Required

Pavement Joint

Backfill

See Detail 'A'

Pavement Joint

Existing or Standard

Pavement as Required

Double Reinforced Pavement

6' Min.

Possible Bridge Abutment

5' Min.

Joint

Construction

Allowed 

Standard PavementAdditional Panels,

as required

Roadway

20' Min. at

6' Min.

Box Culvert

Box Culvert

If required.

10' Min., 20' Max.10' Min., 20' Max.

Roadway

12' Lane Width

12''

6''

No. 5 bars at 12'' centers

T
2

5

6

T

2

3

1 5

6

2

T

1

2

4

5

6

SECTION - TYPICAL INSTALLATION AT LC

PLAN - TYPICAL INSTALLATION

DETAIL 'A'

PARTIAL LONGITUDINAL SECTIONHalf Section

SECTION A-A

A

A

3

3

Longitudinal bars are variable length.

Transverse bars are 23'-6'' long,

No. 5 bars at 12'' centers,

1

 

elsewhere on the plan. 

Limits of excavation and type of backfill are shown

Lap all bars 15 inches.

B.   When joints are 'CD'; use 'CD' joint.

A.   When joints are 'C'; use 'B' joint.

New Pavement Joints:

       (HMA over PCC); use 'B' joint.

C.   If existing pavement is HMA or Composite 

B.   When joints are 'CD'; use 'RD' joint. 

A.   When joints are 'C'; use 'B' joint.

Existing Pavement Joints:

thickness, T. Minimum thickness for T is 8 inches.

Refer to typical sections elsewhere in plans for pavement

                  length.

       and center panel is a minimum of 15 feet in 

C.   Two joints may be used if condition B is met 

B.   Joint is a minimum of 6 feet from edge of culvert.

A.   Joint is located at center of culvert.

Construction Joints will be allowed if:

PV-101

Provide minimum 2 inches clearance for all reinforcement.

 for joint details.See 

reinforcement and expansion joints as required on this project.

hereon and elsewhere in the plans, including all necessary 

full compensation for constructing the pavement as detailed 

Price bid for standard pavement of the specified thickness is 

PV-101

PR-120

REVISION

04-18-17

SHEET 1 of 1

REVISIONS:Modified note 1 C. to clarify 15' and note 2. T is 8 inches.

                                                                      

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

1

OVER BOX CULVERTS

DOUBLE REINFORCED PAVEMENT

http://www.iowadot.gov/design/SRP/IndividualStandards/epv101.pdf


SECTION

Signs SI
NO. DATE TITLE

SI-101 04-19-16 Locations - Type 'A' Signs
SI-102 04-19-16 Locations - Type 'B' Signs
SI-111 04-19-16 Support Structures - Wood Posts
SI-112 04-19-16 Footings For Steel Breakaway Posts
SI-113 04-19-16 Support Structures - Steel Breakaway Posts 
SI-114 04-19-16 Support Structures - Steel Breakaway Posts Rectangular Tube 
SI-119 04-19-16 Support Structures - Mounting Brackets
SI-121 04-19-16 Fabrication - Sign Legend Components
SI-123 04-19-16 Fabrication - Type 'B' Signs
SI-131 10-18-16 Installation - Type 'A' Signs
SI-132 10-18-16 Installation - Type 'B' Signs
SI-171 04-18-17 Reference Location Sign Posts
SI-172 04-19-16 Delineators
SI-173 04-19-16 Object Markers
SI-175 04-19-16 Chevrons
SI-181 10-18-16 Permanent Road Closure - Rural
SI-182 04-19-16 Permanent Road Closure - Urban

SI-211 10-18-16 Object Marker and Delineator Placement with Guardrail
SI-241 10-18-16 Sign Placement Approaching a Railroad Crossing

SI-881 10-18-16 Special Signs for Workzones
SI-882 10-18-16 Special Signs for Restricted Width Traffic Control Zones

04-18-17



TYPE 9

TYPE 4

TYPE 3

TYPE 2

TYPE 1 TYPE 5

TYPE 6

4 ft

4 ft

4 ft

4 ft
4 ft

4 ft

TYPE 7

4 ft

4 ft

TYPE 8

REFERENCE LOCATION SIGN ASSEMBLY

Type 1

Reference Location Sign

8 ft Typical

8 ft Typical

 

2 ft Minimum

2 ft Minimum

Bracket

Mounting

Special

Bracket
Mounting
Special

Bracket
Special Mounting
Higher Rail with a
Install on the

Delineator

embedment when installed at the specified mounting height.

1

SHOULDER INSTALLATION

CURB INSTALLATION

DEPRESSED MEDIAN INSTALLATION

RAISED MEDIAN INSTALLATION

BRIDGE BARRIER RAIL INSTALLATION FULL MEDIAN BARRIER RAIL INSTALLATION

ATTACHMENT TO OTHER FEATURE SPLIT MEDIAN BARRIER RAIL INSTALLATION

TOP VIEW

WITH GRADE DIFFERENTIAL

SPLIT MEDIAN BARRIER RAIL INSTALLATION

truss legs, etc.

be light poles, sign 

Other features could

in the median

Center post

in the median

Center post

in the median

Center post

1

1

1

1

1

" O.D. x 0.091".16
11

" I.D. x 32
11

hex selflocking nuts with washers 

" - 18 NC hex bolts and 4
1

" x 216
5

self-locking nuts, and washers. 
Hot dipped galvanized steel bolts, 

Hot Dipped Galvanized Washer
1 1/2" O.D. 1/8" thick 

All dimensions are in inches unless otherwise designated.

" holes in delineators are acceptable.16
7

" or 8
3

in the plans.
Furnish Type 1 delineator posts for each location unless specified otherwise

Install post of sufficient length to provide a minimum of 30 inches of

steel bands.

with stainless

Attach to feature 

SI-171

REVISION

04-18-17

SHEET 1 of 4

REVISIONS:Changed title and "milepost" to new Reference Location Sign naming.   

                                                                      

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

 3  

REFERENCE LOCATION SIGN POSTS



3
4

1.2
9.6

3
1
0

2.9 6.2

3
1
0

1.2
2.9

3

3
6

12

D10-2A; 

1.50" Radius, 0.50" Border, White on Green; 

[MILE] C 2K; 

[4] C 2K; [4] C 2K; 

MILE

4
4

3
4

1.2
9.6

3
1
0

2.9 6.2
1.2

2.9

4

2
4

12

D10-1A; 

1.50" Radius, 0.50" Border, White on Green; 

[MILE] C 2K; 

[4] C 2K; 

MILE

4

3
4

1.2
9.6

3
1
0

2.9 6.2

2
.5

1
0

2
.5

1
0

1.2
2.9

3

4
8

12

D10-3A; 

1.50" Radius, 0.50" Border, White on Green; 

[MILE] C 2K; 

[4] C 2K; [4] C 2K; 

[4] C 2K; 

MILE

4

4
4

2
8

1.92
8.16

1.92

2

1
2

12

D10-7A; 

1.50" Radius, 0.50" Border, White on Green; 

[A] E 2K; 

A

2
8

0.64
10.72

0.64

2

1
2

12

D10-8A; 

1.50" Radius, 0.50" Border, White on Green; 

[AH] C 2K; 

AH

2
8

0.84
10.32

0.84

2

1
2

12

D10-9A; 

1.50" Radius, 0.50" Border, White on Green; 

[BK] C 2K; 

BK

0
.2

5
1
1
.5

0.21
11.58

0.21

0
.2

5
1
2

12

D10-5A; 

1.50" Radius, No border, White on Black; 

0
.2

5
1
1
.5

0.25
11.5

0.25

0
.2

5
1
2

12

1.50" Radius, No border, White on Black; 

Rounded Rectangle 5.75" Radius; 

48

SI-171

REVISION

04-18-17

SHEET 2 of 4

REVISIONS:Changed title and "milepost" to new Reference Location Sign naming.   
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REFERENCE LOCATION SIGN POSTS



2
2
.5

1.431.4

2
.5

2

0.34
5.4

1
.5

6

2 6

2
.5

6

4.25
1.5

1.43

2

4.25

1
.5

1
7
.5

2
2

10

1.50" Radius, 0.50" Border, White on Green; 

[SOUTH] C 2K; 

[1] D 2K; 

1
6

2.96 4.08 2.96

1

8

1.50" Radius, No border, Green on White; 

[2] D 2K; 

3
0

D10-1D; 

1

2

SOUTH

1
.2

5
2
.5

2.1 1.9

1
.7

5
2

0.32
3.58

0
.7

5
6

2 6

2
.5

6

4.25
1.5

2
6

2.1

2

4.25

1

2
4
.2

5

2
8

10

1.50" Radius, 0.50" Border, White on Green; 

[WEST] C 2K; 

[1] D 2K; 

[1] D 2K; 

1
6

2.96 4.08 2.96

1

8

1.50" Radius, No border, Green on White; 

[2] D 2K; 

3
6

D10-2D; 

WEST

1

2
1

1
.2

5
2
.5

2.371.28

1
.7

5
2

0.2
3.78

0
.7

5
6

1.25
7.5

1
.5

6

4.25
1.5

1
.5

6
1
.5

6

2.37

1.25

4.25

1

3
0
.2

5

3
4

10

1.50" Radius, 0.50" Border, White on Green; 

[EAST] C 2K; 

[1] D 2K; 

[1] D 2K; 

[1] D 2K; 

1
6

2.96 4.08 2.96

1

8

1.50" Radius, No border, Green on White; 

[2] D 2K; 

4
2

D10-3D; 

EAST

2

1
1

1

SI-171

REVISION

04-18-17

SHEET 3 of 4

REVISIONS:Changed title and "milepost" to new Reference Location Sign naming.   
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REFERENCE LOCATION SIGN POSTS



6
4

1.12
3.76

1.12

6

1
6

6

D10-1; 

1.50" Radius, No border, White on Green; 

[4] E 2K; 

4

3
4

1.12
3.76

2
4

1.12

3

1
6

6

D10-2; 

1.50" Radius, No border, White on Green; 

[4] E 2K; 

[4] E 2K; 

4

4

1
4

1.12
3.76

1
4

1
4

1.12

1

1
6

6

D10-3; 

1.50" Radius, No border, White on Green; 

[4] E 2K; 

[4] E 2K; 

[4] E 2K; 

4
4
4

1
4

0.96
4.08

0.96

1

6

6

D10-7; 

1.50" Radius, No border, White on Green; 

[A] E 2K; 

A

1
4

0.32
5.36

0.32

1

6

6

D10-8; 

1.50" Radius, No border, White on Green; 

[AH] C 2K; 

AH

1
4

0.42
5.16

0.42

1

6

6

D10-9; 

1.50" Radius, No border, White on Green; 

[BK] C 2K; 

BK

0
.5

9
2
.3

2

0.56
2.38

0.56

0
.5

9
3
.5

3.5

0.50" Radius, No border, White on Green; 

[A] E 2K; 

A

0
.5

9
2
.3

2

0.19
3.12

0.19

0
.5

9
3
.5

3.5

0.50" Radius, No border, White on Green; 

[AH] C 2K; 

AH

0
.5

9
2
.3

2

0.25
3

0.25

0
.5

9
3
.5

3.5

0.50" Radius, No border, White on Green; 

[BK] C 2K; 

BK

State Highway 92 M1-5; 

0
.1

2
5
.7

6

0.12
5.76

0.12

0
.1

2
6

6

D10-5; 

1.50" Radius, No border, White on Black; 

0
.1

2
5
.7

6

0.12
5.76

0.12

0
.1

2
6

6

D10-6; 

1.50" Radius, No border, White on Black; 

SI-171
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REVISIONS:Changed title and "milepost" to new Reference Location Sign naming.   
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SECTION

Storm and Sanitary Sewers SW
NO. DATE TITLE

Void Trench and Backfill
SW-101 04-21-09 Trench Bedding and Backfill Zones
SW-102 04-18-17 Rigid Gravity Pipe Trench Bedding
SW-103 10-18-16 Flexible Gravity Pipe Trench Bedding
SW-104 04-21-09 Pressure Pipe Trench Bedding
SW-105 10-20-09 Miscellaneous Pipe Bedding

Void General Sewer
SW-201 04-21-09 Sanitary Sewer Service Stub
SW-202 04-21-09 Sewage Air Release Valve Pit
SW-203 10-20-09 Sanitary Sewer Cleanout
SW-211 10-16-12 Special Pipe Connections for Storm Sewer

Void Sanitary Sewer Manholes
SW-301 10-21-14 Circular Sanitary Sewer Manhole
SW-302 04-21-09 Rectangular Sanitary Sewer Manhole
SW-303 10-21-14 Sanitary Sewer Manhole over Existing Sewer
SW-304 04-17-12 Rectangular Base/Circular Top Sanitary Sewer Manhole
SW-305 10-21-14 Tee-Section Sanitary Sewer Manhole
SW-306 04-21-15 Chimney Seals for Sanitary Sewer Manholes
SW-307 04-21-09 Drop Connection for Sanitary Sewer
SW-350 10-20-09 Travel Trailer Dump Station

Void Storm Sewer Manholes
SW-401 04-21-09 Circular Storm Sewer Manhole
SW-402 04-21-09 Rectangular Storm Sewer Manhole
SW-403 04-21-09 Deep Well Rectangular Storm Sewer Manhole
SW-404 04-17-12 Rectangular Base/Circular Top Storm Sewer Manhole
SW-405 10-21-14 Tee-Section Storm Sewer Manhole
SW-406 10-18-16 Shallow Rectangular Storm Sewer Manhole

04-18-17



SECTION

Storm and Sanitary Sewers SW
NO. DATE TITLE

Void Storm Sewer Intakes
SW-501 10-16-12 Single Grate Intake
SW-502 10-16-12 Circular Single Grate Intake
SW-503 10-16-12 Single Grate Intake with Manhole
SW-504 10-21-14 Single Grate Intake with Flush-Top Manhole
SW-505 10-16-12 Double Grate Intake
SW-506 04-18-17 Double Grate Intake with Manhole
SW-507 10-21-14 Single Open-Throat Intake, Small Box
SW-508 10-21-14 Single Open-Throat Intake, Large Box
SW-509 10-21-14 Double Open-Throat Curb Intake, Small Box
SW-510 10-21-14 Double Open-Throat Curb Intake, Large Box
SW-511 04-21-09 Rectangular Area Intake
SW-512 10-21-14 Circular Area Intake
SW-513 04-21-09 Open-Sided Area Intake
SW-514 04-21-09 Boxouts for Grate Intakes
SW-538 10-20-15 Intake for Bridge End Drain
SW-541 10-16-12 Open-Throat Curb Intake under Pavement
SW-542 04-18-17 Extension Unit for Open-Throat Curb Intake under Pavement
SW-545 10-18-11 Single Open-Throat Curb Intake with Extended Opening
SW-546 04-19-11 Single Open-Throat Barrier Intake
SW-547 04-21-15 Triple-Grate Barrier Intake
SW-548 04-21-15 Single-Grate Barrier Intake, Circular 
SW-549 04-21-15 Single-Grate Barrier Intake, Rectangular
SW-550 10-21-14 Alternate Construction Method (SW-508 and SW-510 Intake)
SW-562 10-18-16 Vertical Throat Area Intake

04-18-17



OD/2

OD/4

TW TW

 

 

D/4 or 4'' min.

CLASS R-1 CLASS R-2
d

OD

 

d

 

OD

  

 

Plain or Reinforced 

CLASS R-4

Class I  Bedding

Class I  Bedding 

12"

CLASS R-5

 

12"

CLASS R-5

 

12"

CLASS R-5

REINFORCED CONCRETE ARCH AND ELLIPTICAL PIPE BEDDING

Vertical Elliptical Horizontal Elliptical

1

1

2

2

2

2

2

2

2

2

Material

OD/6

OS

OS

TW

TW

TW

CLASS R-3

Arch

Concrete Cradle

1.25 x OD

(OD+ 8'' min.)

Material

Concrete as Specified

(OD+ 8'' min.)

1.25 x OD

Material
Bedding
Class I

OS

dd d

d d

OD/2

Refer to sheet 2 for bury depth restrictions.

Use Bedding Class R-1  or R-2 unless specified otherwise. 

Place remainder of bedding and backfill  materials as specified in the contract 

documents.

OD =

OS =

TW =

  
       
        

d = 

Outside diameter of pipe

Outside span of pipe

Trench width at top of pipe:

Min. = OD+18 inches

Max.=  1.25xOD+12 inches OR

54 inches (whichever is greater)

Depth of bedding material below pipe:

OD/8 or OS/8, OR 4 inches 

(whichever is greater)

Key

OD OD

Material
Bedding
Class 1

Material
Bedding
Class I

RCP AND VCP CIRCULAR PIPE BEDDING

Concrete Top

SW-102

REVISION

04-18-17

SHEET 1 of 2

REVISIONS:
on bedding Class R-4 from Concrete Arch to Concrete "Top".
Changed title to RCP AND VCP "CIRCULAR" BEDDING. Changed title
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TRENCH BEDDING

RIGID GRAVITY PIPE

STANDARD PLANROADFIGURE 3010.102

SUDAS DIRECTOR DESIGN METHODS ENGINEER

S
H

E
E

T
 1
 O

F
 2

F
IG

U
R

E
 3

0
1
0
.1

0
2

                                                                      



A-III A-IV

ALLOWABLE BURY DEPTH

CLASS III  RCP CLASS IV RCP CLASS V RCP

EXTRA STRENGTH VCP CONCRETE ARCH PIPE HORIZONTAL ELLIPTICAL RCP VERTICAL ELLIPTICAL RCP

(in)
Diameter

Pipe

Bedding
R-1

Class

Bedding
R-2

Class Class R-3 & R-4 Bedding

No Steel As=0.4% As=1.0%
(in)

Diameter
Pipe

Bedding
R-1

Class

Bedding
R-2

Class Class R-3 & R-4 Bedding

No Steel As=0.4% As=1.0%
(in)

Diameter
Pipe

Bedding
R-1

Class

Bedding
R-2

Class Class R-3 & R-4 Bedding

No Steel As=0.4% As=1.0%

(in)
Dia.
Pipe Bedding Class

R-1 R-2

R-3 & R-4

No Steel As=0.4% As=1.0%

inch)
(inch by

Pipe Size

(in)
Dia.

Equiv.

Pipe Class
(in x in)

Pipe Size
(in)
Dia.

Equiv. Pipe Class

HE-III HE-IV
(in x in)

Pipe Size
(in)
Dia.

Equiv. Pipe Class

VE-III VE-IV VE-V VE-VI

As = Area of Steel  Reinforcing As = Area of Steel  Reinforcing As = Area of Steel  Reinforcing

As = Area of Steel  Reinforcing

Based on Class R-5 bedding

Based on Class R-5 bedding Based on Class R-5 bedding
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1 1'
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29'

30'

23'
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40'
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66
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21

18

15
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31'
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33'
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34'

25'
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40'
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40'
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42

39
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33
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27
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21

18
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12
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8

6

18'

19'
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18'

15'

14'
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18'

20'
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26'

29'
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28'

22'

18'

19'
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23'

26'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

28'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

30'

88 x 54

73 x 45

65 x 40

58 x 36

51 x 31

44 x 27

36 x 22

29 x 18

26 x 15

22 x 13

18 x 1 1

72

60

54

48

42
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21

18

15

9'
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8'
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8'

8'

7'

6'
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29'

22'
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78
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66

60
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48

42

39

36

33

30

27

24

18

15'

15'

15'

15'

15'

15'
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15'

15'
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15'

12'

11'

10'

10'

24'

25'

25'

25'

26'

27'

27'

28'

29'

29'

30'

23'

20'

16'

15'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'

40'
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34'

22'

40'
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40'

40'

33'

106 x 68

98 x 63

91 x 58

83 x 53

76 x 48

68 x 43

60 x 38

54 x 34

49 x 32

45 x 29

42 x 27

38 x 24

34 x 22

30 x 19

23 x 14

68 x 106

63 x 98

58 x 91

53 x 83

48 x 76

43 x 68

38 x 60

34 x 54

32 x 49

29 x 45

27 x 42

24 x 38

22 x 34

19 x 30

14 x 23
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on bedding Class R-4 from Concrete Arch to Concrete "Top".
Changed title to RCP AND VCP "CIRCULAR" BEDDING. Changed title
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PLAN

6"

MAXIMUM PIPE DIAMETERS

SW-506

REVISION

04-18-17

SHEET 1 of 2

REVISIONS:

                                                                      

2

PLANROADFIGURE 6010.506

SUDAS DIRECTOR DESIGN METHODS ENGINEER

                                                                              

STANDARD

WITH MANHOLE

DOUBLE GRATE INTAKE

F
IG
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R

E
 6

0
1
0
.5

0
6

S
H

E
E

T
 1
 O

F
 2

3

2

1

 A

 A

 B  B

4

3

2

1

Wall

42"

36"

24"

30"

Max. Dia.

4t4

Refer to SW-514 for boxout details.

purposes.

the manhole opening for maintenance 

centerline of the pipe on the centerline of 

and the objective of placement of the 

maximum structure depth of 6 feet-6 inches 

Maximum pipe diameters are set based on 

Clarified structure and pipe dimensions adjusted to allow for larger pipe.

be increased to 42 inches.

maximum pipe diameter in Wall 3 can 

If Wall 1 is widened to 4 feet, the 

increased to 36 inches. 

maximum pipe diameter can be 

If Wall 1 is widened to 4 feet, the 

openings.

manhole opening and at all  pipe 

Install four #4 diagonal  bars at 

                                                                      

Wall 3

Wall 4

Wall 5

Wall 6

Wall 1

Wall 2

3'-6"

6" 6"

4'-0"
3'-0"

24"

4t5 4t2
(typ.)

Diagonal Bar

(Back of Curb)

Location Station

4t2

4t3

4t1

4t3

4t1

1

2

2

3

3



 (Back of Curb)

Location Station

4"

6" min. Flowline

Lowest

4

4

5

1

12" min.

SECTION A-A

SECTION B-B

Back of Curb

5

4

1

Mark Size Location Shape Count Length Spacing

12''

12''

12''

12''

12''

12''

12''

12''

12''

12''

12''

12''

See Detail

See Detail

See Detail

3'-10''

2'-8''

7'-4''

6'-8''

3'-8''

Wall  Height minus 4''

4'-2''

7'-2''

3'-2''

7'-10''

4'-2''

3'-8''

 2'-8''

6'-8''

7'-4''

Varies

Varies

Varies

Varies

Varies

29

4

5

4

4

6

8

4

4

4

REINFORCING BAR LIST

4w6

4w5

4w4

4w3

4w2

4w1

4b4

4b3

4b2

4b1

4t5

4t4

4t3

4t2

4t1

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

Wall  6

Wall  5

Wall  4

Walls 1  and 3

Wall  2

Walls

Base

Base

Base

Base

Top

Top

Top

Top

Top
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SUDAS DIRECTOR DESIGN METHODS ENGINEER

                                                                              

STANDARD

WITH MANHOLE

DOUBLE GRATE INTAKE

Rings

Adjustment

Joint (typ.)

Construction 

Optional

4w1

4b2
4b1

4b3 Base

4w1

4t3

4w5 4w1
Invert

4w3 4w3

4t2

Rings

Adjustment

4t4

4t5

Joint (typ.)

Construction

Optional

4w1

Wall

Base
4b4 4b3 4b1

4w1

4t14t54t1

(typ.)

Diagonal bar

4t4

4w2

4w4

Invert

Form Grade

SW-603 Type R Casting

Casting

SW-602 Type E

8" min.

6" 6"

8"

8'"

6"

4"

6"

24"27"

24"

8"
Height
 Wall

6'-0"

7'-0"

8" min.

36" 36"

6'-8"

7'-8"

6"

4'-6"

6'-6" max.
   Depth

24" or 30"

12 inch minimum wall height above all pipes.

beyond the outer edge of the walls. 

walls, the footprint of base is not required to extend 

Cast-in-place base shown. If base is precast integral with 

all pipe openings.

Install four #4 diagonal bars at manhole opening and at 

Clarified structure and pipe dimensions adjusted to allow for larger pipe.

                                                                      



g3 18"

g2

3.9

g4

Varies**

  

x

Varies*

4

4

4

4

f1

18"

g1

f2

g3**

Placing sequence:  1. Base;  2. Walls and Extension;  3. Top;  4. Insert

12"

14"

x

10"

16"

x

g1*

18"

  

4

Wall

Top

Bottom

Wall

Top

4

5

3

3

SHAPE NO.BAR LOCATION LENGTH

REINFORCING BAR LIST

Bottom

SPACING

Total

5.0b2 Intake Wall

9.5

6.8

4

4.2

3.1

3

-1

4

-

SIZE

4

12"b2

45 lbs.

4'-8"

6'-4"

   x    

1'-7"

5'-0"

C

5'-4"

A

12"

12.7

BD

2'-6"

4'-9"

1

WEIGHT

15"

15"

C

E

A

B
E

D

LOCATION STATION

c1g3

1

'B' Joint

'B' Joint

FLOW

'ED' Joint
'ED' Joint

g4

c2

Casting
Type G 
SW-602

of intake meets the back of the curb line.

The location station is where the centerline 

Intake Extension Unit, SW-542

Possible Contract Item:

Curb Line

Back of

 radius"4
1

to a 

Round all edges 

4'-0" min. at Low Point

2'-0" min. on Grade

3'-6" min.

4"

Match Existing Pavement Joints

15'-10" (min.) to 20'-0" (max.)

Provide one of each length Provide one of each length

9"

9"

D=4" D=4"

29"

32"

35"

26"

(SW-542 EXTENSION AND SW-541 INTAKE)

PLAN

SW-541

conform to other curb shapes.
pavement. Modifications may be made to 
of a 6 inch standard curb as a part of 
Dimensions shown are for the construction 

extension unit is on the opposite side.
 intakes. Details are similar when sides of 

Extension unit may be used on either or both 
SW-541

SW-542

REVISION
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APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

1

INTAKE UNDER PAVEMENT

OPEN-THROAT CURB

EXTENSION UNIT FOR

View on page 1.
Modified notes to clarify the use of SW-541. Added SW-602 callout on Plan 

http://www.iowadot.gov/design/SRP/IndividualStandards/esw541.pdf


Back of Curb

13"

12"

10"

10"

13"

SECTION A-A

23"

Back of Curb

g4

SECTION B-B

10"

g4

g3

f1

Back of Curb

Face of Standard Curb

21"

5'-4"

SECTION C-C

2:1 Slope (Horizontal:Vertical)

b1

g4

c2

c1

13"

g4

23"

10"

b2

3'-3"

3

2

18"

30"

18"

3

3

3

18" 33"

g2

g1

g1

f2

f2

f1

g2

2

Joint

Construction

Keyed

"8
5

6
"4

1

"4
1

1

4"4"4"

2" Clear

2" Clear

8"7"8"

8"

6"

Slab

Pavement

Elevation

Form Grade

8"

2" Clear

SW-541 for reinforcing.See SW-541

SW-542

REVISION

04-18-17

SHEET 2 of 3

REVISIONS:
View on page 1.
Modified notes to clarify the use of SW-541. Added SW-602 callout on Plan 

                                                                      

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

1

INTAKE UNDER PAVEMENT

OPEN-THROAT CURB

EXTENSION UNIT FOR

http://www.iowadot.gov/design/SRP/IndividualStandards/esw541.pdf


c1 g3

Varies

Varies Varies

18"

3'-3"

18" lap

SECTION E-E

10"
Varies

Varies
12"

SECTION D-D

c2

18" 18"

Varies

18"

g4

3

3

3

30"

5'-0"

f1

f2

b1

g4

b2

g3
c1

3

3

g2

f1

c3 g1

b2

12"

g4

f2

3

12" 12" 12"

of Intake Top

Bottom Edge 

Joint

Construction

Keyed

2" Clear

6"

8"

2" Clear

6"

2" Clear

SW-541 for reinforcing.See SW-541

at face of intake

of intake top 

Bottom edge 

4"

8"

2" Clear

2" Clear

2" Clear

SW-542

REVISION

04-18-17

SHEET 3 of 3

REVISIONS:
View on page 1.
Modified notes to clarify the use of SW-541. Added SW-602 callout on Plan 

                                                                      

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

1

INTAKE UNDER PAVEMENT

OPEN-THROAT CURB

EXTENSION UNIT FOR

http://www.iowadot.gov/design/SRP/IndividualStandards/esw541.pdf


SECTION

Traffic Control TC
NO. DATE TITLE

Void Two-Lane and Multi-Lane Roadways
TC-1 04-16-13 Work Not Affecting Traffic (Two-Lane or Multi-Lane)
TC-61 04-21-15 Two-Lane, Two-way Operation
TC-62 10-18-16 Permanent Two-Lane to Four-Lane Divided Transition
TC-63 04-16-13 Lane Closure at Two-Lane to Four-Lane Transition.
TC-64 04-16-13    Lane Closure at Two-Lane to Four-Lane Transition with Flagger
TC-81 04-20-10    Restricted Width Signing (Less Than 14.5 Feet)

Void Two-Lane Roadways
TC-202 04-21-15 Work Within 15 ft of Traveled Way
TC-203 10-16-12 Aerial Seeding Operations
TC-211 04-17-12 Lane Closure on Low Volume Roadway
TC-212 04-16-13 Spot Location Lane Closure with Flaggers
TC-213 04-17-12 Lane Closure with Flaggers
TC-214 04-16-13 Lane Closure with Flaggers for use with Pilot Car
TC-215 10-21-14 Lane Closure with Signals (Up to Three Days)
TC-216 10-18-16 Lane Closure with Signals
TC-217 10-18-16 Lane Closure with Signals and TBR
TC-218 10-20-15 Lane Closure with Pilot Car and Flagger Operated Signals
TC-228 10-15-13 Lane Closure Involving TWLTL
TC-231 10-15-13 Slow Moving Vehicle Operating in the Traffic Lane
TC-232 10-21-14 Shoulder Rumble Strip Operations
TC-233 04-18-17 Pavement Marking Operations Two-Lane
TC-234 04-18-17 Strip Sealing Operations
TC-235 10-15-13 Edge Rut Repair
TC-251 04-17-12 Temporary Road Closure
TC-252 04-19-16 Routes Closed to Traffic

04-18-17



SECTION

Traffic Control TC
NO. DATE TITLE

TC-253 10-18-16 Paved On-Site Detour
TC-271 10-18-16 Signalized Equipment Crossing
TC-272 10-18-16 Unsignalized Equipment Crossing
TC-273 04-20-10 Construction Site Entrance
TC-282 04-19-11 Uneven Lanes
TC-283 10-18-11 Surveying Operations
TC-284 10-15-13 No Centerline Markings on Non-Primary Roadways

Void Multi-Lane Roadways
TC-402 04-21-15 Work Within 15 ft of Traveled Way
TC-403 10-16-12 Aerial Seeding Operations
TC-416 04-17-12 Partial Lane Closure on Ramps
TC-417 04-16-13 Ramp Closure
TC-418 10-15-13 Lane Closure on Divided Highway
TC-419 04-19-16 Lane Closure on Undivided Highway
TC-420 04-21-15 Lane Closure at Ramps
TC-421 10-21-14 Lane Closure with TBR
TC-422 10-15-13 Closure of Two Adjacent Lanes on Divided Highway
TC-423 04-15-14 Closure of Two Adjacent Lanes on Undivided Highway
TC-429 10-16-12 Closure of Continuous Two-Way Left Turn Lane and Adjacent Lane
TC-431 04-18-17 Slow Moving Vehicle Operating in the Traffic Lane
TC-432 04-18-17 Shoulder Rumble Strip Operations
TC-433 04-18-17 Pavement Marking Operations
TC-451 04-21-15 Temporary Road Closure on Divided Highway 
TC-454 10-16-12 Temporary Detour Using Ramps on Divided Highway
TC-482 04-19-11 Uneven Lanes

04-18-17



48" x 24"

W1-6

Use this sign when painting centerline markings.

     Traffic Control

Possible Contract Item:

W ET

Y ELLOW

PAINT

60" x 48"

G40-1

W ET

W HITE

PAINT

60" x 48"

G40-2

W ET PAINT

60" x 18"

G40-3

END

PAINTING

36" x 18"

G40-4

W ET PAINT

60" x 18"

G40-3

END

PAINTING

36" x 18"

G40-4

Varies - depends on dry time 50'-1500' 200'-500'

Broom Truck

passing traffic.

Move this vehicle to the shoulder to accommodate

1

2

3

4

5

5

3

4

Shoulder line

Shoulder line

6

6

6

6

6

Strobes

Flashers or

Yellow

Or

SI-881 for sign details.Refer to SI-881

Direction of Traffic

Truck-Mounted Attenuator (TMA)

LEGEND

VEHICLES NOT STRADDLING CENTERLINE

Paint Truck

Pickup

Pickup or Truck

5 6

16
2

3

3

OPPOSING TRAFFIC

SIGNS FACING

THE REAR

APPROACHING  FROM 

SIGNS FACING TRAFFIC

may be used.

Optional Fluorescent Yellow Green (FYG) sign background 

caution mode.

This arrow board may be operated in a four-corner 

Equip all vehicles with an amber revolving light or amber strobe light.

markings.

This layout may be used when painting edgeline or centerline 

be used in lieu of this sign.

A vehicle mounted Portable Dynamic Message Sign (PDMS) may 

TMA 

TC-233

REVISION

04-18-17

SHEET 1 of 2

REVISIONS:Removed the word "optional" from the TMA Optional call out.

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

6

TWO-LANE

PAVEMENT MARKING OPERATIONS

http://www.iowadot.gov/design/SRP/IndividualStandards/esi881.pdf


48" x 24"

W1-6

48" x 24"

W1-6

48" x 24"

W1-6

48" x 24"

W1-6

48" x 24"

W1-6

Varies - depends on dry time

Shoulder line

50'-1500' 200'-500' 500' min.

W ET

Y ELLOW

PAINT

60" x 48"

G40-1
W ET PAINT

60" x 18"

G40-3

W ET PAINT

60" x 18"

G40-3

END

PAINTING

36" x 18"

G40-4

END

PAINTING

36" x 18"

G40-4

Shoulder line

Direction of Traffic

Truck-Mounted Attenuator (TMA)

LEGEND

1 1

1

1

3

4

5

OPPOSING TRAFFIC

SIGNS FACING

THE REAR

APPROACHING  FROM 

SIGNS FACING TRAFFIC

Use this sign when painting centerline markings.

2

6

6 6

6

OrOr

Or

SI-881 for sign details.Refer to SI-881

VEHICLES STRADDLING CENTERLINE

Strobes

Flashers or

Yellow
Pickup

3

2

2 2

2

Pickup

W ET PAINT

60" x 18"

G40-3

W ET PAINT

60" x 18"

G40-3

4

Pickup or Truck Paint Truck Broom Truck

6

5 6
6

61

2

may be used.

Optional Fluorescent Yellow Green (FYG) sign background 

passing traffic.

Move this vehicle to the shoulder to accommodate

caution mode.

This arrow board may be operated in a four-corner 

may be used in lieu of this sign.

A vehicle mounted Portable Dynamic Message Sign (PDMS) 

TMA 

TC-233

REVISION

04-18-17

SHEET 2 of 2

REVISIONS:Removed the word "optional" from the TMA Optional call out.

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

6

TWO-LANE

PAVEMENT MARKING OPERATIONS

http://www.iowadot.gov/design/SRP/IndividualStandards/esi881.pdf


     Traffic Control

Possible Contract Item:

48" x 24"

W1-6

100'-300' 200'-500'
Shoulder line

Shoulder line

Strobes

Flashers or

Yellow

Direction of Traffic

Truck-Mounted Attenuator (TMA)

LEGEND

VEHICLES NOT STRADDLING CENTERLINE

Pickup

Pickup or Truck

THE REAR

APPROACHING  FROM 

SIGNS FACING TRAFFIC

SI-881

1

2

3

4

5

1

2

3

2

4 5

A

25 or less

30 - 35

(mph)

SPEED LIMIT

200'

300'

500'

Sand Truck Oil Truck

40 - 45

50 or greater 1000'

min.

A

48" x 24"

W1-6

Or

1

48" x 24"

W1-6

Or

1

5

60" x 18"

G21-2

FRESH OIL

48" x 24"

W1-6

Or

1

5

60" x 18"

G21-2

FRESH OIL

OPPOSING TRAFFIC

SIGNS FACING

2

OIL

SERF H

48" x 36"

G23-1

    

light.

Equip all vehicles with an amber revolving light or amber strobe 

SI-881 for sign details.Refer to 

may be used in lieu of this sign.

A vehicle mounted Portable Dynamic Message Sign (PDMS) 

passing traffic.

Move this vehicle to the shoulder to accommodate

caution mode.

This arrow display may be operated in a four-corner 

may be used.

Optional Fluorescent Yellow Green (FYG) sign background 

TMA 

TC-234

REVISION

04-18-17

SHEET 1 of 2

REVISIONS:Removed the word "optional" from the TMA Optional call out.

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

2

STRIP SEALING OPERATIONS

http://www.iowadot.gov/design/SRP/IndividualStandards/esi881.pdf


48" x 24"

W1-6

48" x 24"

W1-6

Shoulder line

100'-300' 500' min.
Shoulder line

Direction of Traffic

Truck-Mounted Attenuator (TMA)

LEGEND

OPPOSING TRAFFIC

SIGNS FACING

THE REAR

APPROACHING  FROM 

SIGNS FACING TRAFFIC

Or

SI-881

A 100'-300'

1

2

3

4

5

1

2

4

1

Or

5

60" x 18"

G21-2

FRESH OIL

Strobes

Flashers or

Yellow

VEHICLES STRADDLING CENTERLINE

5

25 or less

30 - 35

(mph)

SPEED LIMIT

200'

300'

500'40 - 45

50 or greater 1000'

min.

A

Pickup

Pickup

Pickup or Truck Sand Truck

3

Oil Truck

48" x 24"

W1-6

1

48" x 24"

W1-6

1

Or

1

5

60" x 18"

G21-2

FRESH OIL

48" x 24"

W1-6

Or

48" x 24"

W1-6

1

OIL

SERF H

48" x 36"

G23-1

48" x 24"

W1-6

1

SI-881 for sign details.Refer to 

may be used in lieu of this sign.

A vehicle mounted Portable Dynamic Message Sign (PDMS) 

passing traffic.

Move this vehicle to the shoulder to accommodate

caution mode.

This arrow display may be operated in a four-corner 

may be used.

Optional Fluorescent Yellow Green (FYG) sign background 

TMA 

TC-234

REVISION

04-18-17

SHEET 2 of 2

REVISIONS:Removed the word "optional" from the TMA Optional call out.

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

2

STRIP SEALING OPERATIONS

http://www.iowadot.gov/design/SRP/IndividualStandards/esi881.pdf


Arrow Board

       

A

(mph)

Direction of Traffic

A A

 Work Vehicle 

35 or less

A A

40 - 45

Truck-Mounted Attenuator (TMA)

 Work Vehicle 

(Optional)

(Optional)

60 or greater

50 - 55 500'

(2A if 50 mph or greater)

(2A if 50 mph or greater)

300'

500'

Traffic Sign

LEGEND

Work Area

1000'

LIMIT

SPEED

200' Maximum

200' Maximum

LEFT LANE CLOSURE

RIGHT LANE CLOSURE

48" x 48"

W20-5

CLOSED

AHEAD

LEFT LANE

48" x 48"

W20-5

RIGHT LANE

CLOSED

AHEAD

     Traffic Control

Possibe Contract Item:

use TC-418 or TC-419.

stops not to exceed 30 minutes.  For stops exceeding 30 minutes,

This layout is intended for use with slow-moving operations involving

Equip all vehicles with an amber revolving light or amber strobe light.

TMA 

TMA

TMA

TC-431

REVISION

04-18-17

SHEET 1 of 1

REVISIONS:
trailing vehicle. Replaced the DOT logo in the title block with the new version.
Removed the word "optional" from the TMA Optional call out. Added TMA to 

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

6

OPERATING IN THE TRAFFIC LANE

SLOW MOVING VEHICLE



Arrow Board

       

              

Direction of Traffic

Traffic Sign

Truck Mounted Attenuator (TMA)

LEGEND

within view.

Operators should adjust their spacing, as necessary, to keep adjacent vehicles 

RIGHT LANE CLOSURE

Shoulder Line

200' Max.50'-100'500'-1000'1000'-1500'

48" x 48"

W20-5

RIGHT LANE

CLOSED

AHEAD

48" x 48"

W20-5

CLOSED

AHEAD

LEFT LANE

LEFT LANE CLOSURE

     Traffic Control

Possible Contract Item:

Work vehicle Possible Work vehicle Vehicle straddling edge line TMATMA

Work vehicle Possible Work vehicle 
Vehicle straddling edge line

1000'-1500' 500'-1000' 50'-100' 200' Max.

Shoulder Line

TMA TMA

no more than 2 miles apart.

after each intersection and periodically through the work area so that signs are

(W21-2) at the beginning of the work area. Place additional FRESH OIL signs

When fog sealing the milled rumble strips, place a 48" X 48" FRESH OIL sign

Equip all vehicles with an amber revolving light or amber strobe light.

TC-432

REVISION

04-18-17

SHEET 1 of 1

REVISIONS:
the DOT logo in the title block with the new version.
Removed the word "optional" from the TMA Optional call out. Replaced 

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

4

SHOULDER RUMBLE STRIP OPERATIONS

TMA

TMA



48" x 24"

W1-6

W ET

W HITE

PAINT

60" x 48"

G40-2
W ET PAINT

60" x 18"

G40-3

W ET PAINT

60" x 18"

G40-3

END

PAINTING

36" x 18"

G40-4

4

1

4

2
43

Strobes

Flashers or

Yellow

THE REAR

APPROACHING  FROM 

SIGNS FACING TRAFFIC

     Traffic Control

Possible Contract Item:

Direction of Traffic

Truck-Mounted Attenuator (TMA)

LEGEND

OUTSIDE EDGELINE OR LANELINE - DIVIDED OR UNDIVIDED

Shoulder Line

Possible Shoulder

Broom Truck (optional)Paint Truck

Varies - depends on dry time 150'-250'50'-1500'

Or

Pickup

Pickup or Truck

1

2

3

4 SI-881

2

4

     

Equip all vehicles with an amber revolving light or amber strobe light.

SI-881 for sign details.Refer to 

used in lieu of this sign.

A vehicle mounted Portable Dynamic Message Sign (PDMS) may be 

This arrow board may be operated in a four-corner caution mode.

be used.

Optional Fluorescent Yellow Green (FYG) sign background may

TC-433

REVISION

04-18-17

SHEET 1 of 3

REVISIONS:
linework colors to maintain uniformity with other TC standards.
Removed the word "optional" from the TMA Optional call out. Updated 

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

6

PAVEMENT MARKING OPERATIONS

TMA



48" x 24"

W1-6

W ET

Y ELLOW

PAINT

60" x 48"

G40-1 W ET PAINT

60" x 18"

G40-3

W ET PAINT

60" x 18"

G40-3

END

PAINTING

36" x 18"

G40-4

Shoulder Line

44
4

3

THE REAR

APPROACHING  FROM 

SIGNS FACING TRAFFIC

22

1

4

1

2

3

INSIDE EDGELINE OR LANE LINE - DIVIDED

Or

W ET

W HITE

PAINT

60" x 48"

G40-2

43

Strobes

Flashers or

Yellow

Or

4 SI-881

Possible Shoulder

Strobes

Flashers or

Yellow

Paint Truck Broom Truck

Varies - depends on dry time 50'-1500' 150'-250'

Pickup

Pickup or Truck

Direction of Traffic

Truck-Mounted Attenuator (TMA)

LEGEND

SI-881 for sign details.Refer to 

used in lieu of this sign.

A vehicle mounted Portable Dynamic Message Sign (PDMS) may be 

This arrow board may be operated in a four-corner caution mode.

be used.

Optional Fluorescent Yellow Green (FYG) sign background may TC-433

REVISION

04-18-17

SHEET 2 of 3

REVISIONS:
linework colors to maintain uniformity with other TC standards.
Removed the word "optional" from the TMA Optional call out. Updated 

APPROVED BY DESIGN METHODS ENGINEER
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6

PAVEMENT MARKING OPERATIONS

TMA



W ET PAINT

60" x 18"

G40-3

48" x 24"

W1-6

END

PAINTING

36" x 18"

G40-4

W ET PAINT

60" x 18"

G40-3

W ET PAINT

60" x 18"

G40-3

48" x 24"

W1-6

Shoulder Line

Shoulder Line

OPPOSING TRAFFIC

SIGNS FACING

THE REAR

APPROACHING  FROM 

SIGNS FACING TRAFFIC

CENTERLINE - UNDIVIDED ONLY

1

444

2

END

PAINTING

36" x 18"

G40-4

W ET PAINT

60" x 18"

G40-3

Pickup Pickup or Truck

Paint Truck Broom Truck

Varies - depends on dry time 50'-1500' 200'-500' 500' min.

Pickup

1

2

4 SI-881

Direction of Traffic

Truck-Mounted Attenuator (TMA)

LEGEND

1

4

44

SI-881 for sign details.Refer to 

This arrow board may be operated in a four-corner caution mode.

be used.

Optional Fluorescent Yellow Green (FYG) sign background may TC-433

REVISION

04-18-17

SHEET 3 of 3

REVISIONS:
linework colors to maintain uniformity with other TC standards.
Removed the word "optional" from the TMA Optional call out. Updated 

APPROVED BY DESIGN METHODS ENGINEER

STANDARD ROAD PLAN

6

PAVEMENT MARKING OPERATIONS

TMA



SECTION

Traffic Signals TS
NO. DATE TITLE

TS-102 04-18-17 Traffic Signal Pole Foundation

04-18-17



at 4" O.C.

6 Spaces

grout with weep hole.

Install rodent guard or non-shrink 

Shape top 11 inches with forms.

2
"

3" Clearance

Spacing

Lower Tie Bar

Spacing

Upper Tie Bar

F
IG

U
R

E
 8

0
1
0
.1

0
2

S
H

E
E

T
 1
 O

F
 2

MAST ARM POLE FOUNDATION

1'-10" m
in.

(Typ.)
3" Clearance #5 Ties

"V" Bars

W L
S2S1

3" Clearance

W

L

S1

S2

1

2

1

2

Clamp

Ground Rod

Ground Rod

"V" Bars

1" Dia. Ground Wire Duct

Expansion Material

Grade

Pavement

Finished

Conduit

Anchor Bolts

#5 Ties

Arm Length

Max. Mast

Foundation "V" Bars Tie Bars

Lower SpacingUpper Spacing

Count
Bar

LengthSizeCount

35'-0" 3'-0" 12'-0" 12 8 11'-6" 17 9 12" N/A

# Spaces# Spaces

N/A

N/AN/A12"111913'-6"81214'-0"3'-0"45'-0"

55'-0" 3'-0" 16'-0" 12 8 15'-6" 25 12 8" 5 12"

12"58"152817'-6"81318'-0"3'-0"60'-0"

70'-0" 3'-6" 18'-0" 12 10 17'-6" 28 15 8" 5 12"

8"106"224020'-6"101421'-0"3'-6"80'-0"

90'-0" 4'-0" 22'-0" 16 10 21'-6" 42 24 6" 10 8"

8"76"324723'-6"101824'-0"4'-0"100'-0"

4'-0" Max.

2'-0" Min.

TS-102

REVISION

04-18-17

SHEET 1 of 2

REVISIONS:New.                                                                  

                                                                      

New 

TRAFFIC SIGNAL POLE FOUNDATION

STANDARD PLANROADFIGURE 8010.102

SUDAS DIRECTOR DESIGN METHODS ENGINEER

                                                                      



Grade
Pavement
Finished

Material
Expansion

PEDESTAL POLE FOUNDATION

grout with weep hole.

Install rodent guard or non-shrink 

Shape top 11 inches with forms.

3
'-
0
"

m
in
.

2
'-
0
"

F
IG

U
R

E
 8

0
1
0
.1

0
2

S
H

E
E

T
 2
 O

F
 2

1

2

2'-0" Dia.

2"

Conduit

Anchor Bolts

for pedestal foundation
No steel reinforcing required

Ground Rod Clamp

Wire Duct
1" Dia. Ground

2

1

TS-102

REVISION

04-18-17

SHEET 2 of 2

REVISIONS:New.                                                                  

                                                                      

New 

TRAFFIC SIGNAL POLE FOUNDATION

STANDARD PLANROADFIGURE 8010.102

SUDAS DIRECTOR DESIGN METHODS ENGINEER

Ground Rod

                                                                      



SECTION

Water Main WM
NO. DATE TITLE

WM-101 10-18-16 Thrust Blocks
WM-102 10-18-16 Tracer System
WM-201 04-18-17 Fire Hydrant Assembly

04-18-17



5
0
2
0
.2

0
1

S
H
E
E
T
 
1 O

F
 
1

REVISION

04-18-17

SHEET 1 of 1

WM-201
STANDARD PLANROADFIGURE 5020.201

DESIGN METHODS ENGINEERSUDAS DIRECTOR

F
I
G

U
R

E

2

Station 
Tracer Wire

Flange
Breakaway

Finish Grade

Wires
Tracer

12'' min.

Thrust Block
1

Block
Concrete

Solid Anchor Pipe

18'' min.

Nozzle
Lowest

20'' to 23''

Valve Box

LOCATION STATION

Min. depth as

specified for

water main

Shoe
Valve
Gate

TYPICAL SECTION
Porous Backfill

Pea Gravel or

Valve

GateFire Hydrant

Fire Hydrant Assembly

Anchor Tee

18'' min.

TYPICAL PLAN

ALTERNATE PLAN

Assembly

Hydrant

Fire

Anchor Tee

Pipe

Anchor 

18'' min.

Pipe

Anchor 

Valve

Gate 

1

and anchor tee.
mechanical joints for fire hydrant assembly 
Use ductile iron pipe with restrained 

   Do not cover drain holes or tracer wire. 

FIRE HYDRANT ASSEMBLY

REVISIONS:

(typ.)
Fire Hydrant

2'' to 5''

Tee

Anchor

Anchor Pipe

90°  Bend

Fire Hydrant

Updated SUDAS and DOT logos.
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