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REMOVE AND INSERT INSTRUCTIONS - Standard Plans Revision 8-7-2017

REMOVE INSERT
A-40.15-00 8/11/09  Sheet 2 of 2 A-40.15-00 8/11/09 Sheet 2 of 2 Reprinted
Blank A-40.20-04 1/18/17 Sheet 1 of 2 Revised
A-40.20-03 12/23/14 A-40.20-04 1/18/17 Sheet 2 of 2 Revised
A-40.50-02 12/23/14  Sheet 1 of 2 A-40.50-02 12/23/14 Sheet 1 of 2 Reprinted
B-5.20-01 6/16/11 B-5.20-02 1/26/17 Revised
B-5.40-01 6/16/11 B-5.40-02 1/26/17 Revised
B-5.60-01 6/16/11 B-5.60-02 1/26/17 Revised
B-10.20-01 2/7/12 B-10.20-01 2/7/12 Reprinted
B-10.40-00 6/1/06 B-10.40-01 1/26/17 Revised
B-10.60-00 6/8/06 B-10.§0-00 6/8/06 Reprinted
B-10.70-00 1/26/17 New Plan
Blank
B-15.60-01 2/7/12 B-15.60-02 1/26/17 Revised
B-20.20-02 3/16/12 B-20.20-02 3/16/12 Reprinted
B-25.20-01 3/15/12 B-25.20-01 3/15/12 Reprinted
B-25.60-00 6/1/06 B-25.60-01 1/26/17 Revised
B-30.10-01 4/26/12 B-30.10-02 1/26/17 Revised
B-30.20-02 4/26/12 B-30.20-03 1/26/17 Revised
B-30.30-01 4/26/12 B-30.30-02 1/26/17 Revised
B-30.40-01 4/26/12 B-30.40-02 1/26/17 Revised
B-30.50-01  4/26/12 B-30.50-02 1/26/17 Revised
B-30.70-03 4/26/12 B-30.70-03 4/26/12 Reprinted
B-30.80-00 6/8/06 B-30.80-00 6/8/06 Reprinted
B-30.90-01 9/20/07 B-30.90-02 1/26/17 Revised
B-40.40-01 6/16/10 B-40.40-02 1/26/17 Revised
B-45.20-00 6/1/06 B-45.20-01 7/11/17 Revised
B-45.40-00 6/1/06 B-45.40-01 7/21/17 Revised
B-50.20-00 6/1/06 B-50.20-00 6/1/06 Reprinted
B-55.20-00 6/1/06 B-55.20-01 1/26/17 Revised
B-60.20-00 6/8/06 B-60.20-00 6/8/06 Reprinted
B-70.60-00 6/1/06 Blank
B-75.20-01 6/10/08 B-70.60-01 1/26/17 Sheet 1 of 2 Revised
B-70.60-01 1/26/17 Sheet 2 of 2 Revised
B-75.20-01 6/10/08 Reprinted
B-90.30-00 6/8/06 B-90.30-00 6/8/06 Reprinted
B-90.40-00 6/8/06 B-90.40-01 1/26/17 Revised
Blank C-1a 7/14/15 Reprinted
C-1 7/12/16 Sheet 1 of 2 C-1b 7/14/15 Sheet 1 of 2 Reprinted
THROUGH THROUGH (See Table of Contents)
C-85.20-01 6/11/14 Blank
C-90.10-00 7/3/08 C-90.10-00 7/3/08 Reprinted
F-10.16-00 12/20/06 F-10.16-00 12/20/06 Reprinted
F-10.18-00 6/27/11 F-10.18-01 7/11/17 Revised
G-24.40-06 2/29/16  Sheet4 of 4 G-24.40-06 2/29/16 Sheet 4 of 4 Reprinted
G-24.50-03 6/17/14 G-24.50-04 7/11/17 Revised
G-70.10-03 6/18/15 Sheet 4 of 4 G-70.10-03 6/18/15 Sheet 4 of 4 Reprinted
G-70.20-03 2/29/16 G-70.20-04 7/21/17 Revised
G-70.30-03 2/29/16 G-70.30-04 7/21/17 Revised
Blank Blank
G-90.10-02 4/28/16 G-90.10-03 7/11/17 Revised
G-90.11-00 4/28/16 G-90.11-00 4/28/16 Reprinted
G-90.20-04 4/28/16 G-90.20-05 7/11/17 Revised
G-90.30-03 4/28/16 G-90.30-04 7/11/17 Revised



REMOVE AND INSERT INSTRUCTIONS - Standard Plans Revision 8-7-2017

REMOVE INSERT
J-10.22-00 5/29/13 Sheet 2 of 2 J-10.22-00 5/29/13 Sheet 2 of 2 Reprinted
Blank J-10.25-00 7/11/17 New Plan
J-28.45-03 7/21/16 Sheet 2 of 2 J-28.45-03 7/21/16 Sheet 2 of 2 Reprinted
Blank J-28.50-03 7/21/16 Reprinted
J-28.50-03 7/21/16 J-28.60-02 7/21/16 Reprinted
J-28.60-02 7/21/16 J-28.70-03 7/21/17 Sheet 1 of 2 Revised
J-28.70-02 6/1/16 J-28.70-03 7/21/17 Sheet 2 of 2 Revised
J-29.10-01 7/21/16 J-29.10-01 7/21/16 Reprinted
1-40.36-01 5/20/13 1-40.36-02 7/21/17 Sheet 1 of 2 Revised
J-40.37-01 5/20/13  Sheet 1 of 2 J-40-3§-02 7/21/17 Sheet 2 of 2 Revised
J-40.37-01 5/20/13 Sheet 2 of 2 1-40.37-02 7/21/17 Sheet 1 of 3 Revised
J-40.38-01 5/20/13 J—40.32-02 7/21/17 Sheet 2 of 3 Revised
1-40.37-02 7/21/17  Sheet3of 3 Revised
J-40.38-01 5/20/13 Reprinted
Blank
J-45.36-00 7/21/17 New Plan
Blank
J-50.05-00 7/21/17 New Plan
J-50.10-00 6/3/11 J-50.10-00 6/3/11 Reprinted
J-50.11-00 6/3/11 Sheet 1 of 2 J-50.11-01 7/21/17 Sheet 1 of 2 Revised
J-50.11-00 6/3/11 Sheet 2 of 2 J-50.11-01 7/21/17 Sheet 2 of 2 Revised
J-50.12-00 6/3/11 Sheet 1 of 3 J-50.12-01 7/21/17 Sheet 1 of 3 Revised
J-50.12-00 6/3/11 Sheet 2 of 3 J-50.12-01 7/21/17 Sheet 2 of 3 Revised
J-50.12-00 6/3/11 Sheet 3 of 3 J-50.12-01 7/21/17 Sheet 3 of 3 Revised
J-50.15-00 6/3/11 Sheet 1 of 3 J-50.15-01 7/21/17 Sheet 1 of 3 Revised
J-50.15-00 6/3/11 Sheet 2 of 3 J-50.15-01 7/21/17 Sheet 2 of 3 Revised
J-50.15-00 6/3/11 Sheet 3 of 3 J-50.15-01 7/21/17 Sheet 3 of 3 Revised
J-50.16-01 3/22/13 Sheet 1 of 2 J-50.16-01 3/22/13 Sheet 1 of 2 Reprinted
M-11.10-01 1/30/07 M-11.10-02 7/11/17 Revised
Blank M-12.10-00 7/11/17 New Plan
M-24.60-04 6/24/14 Sheet 2 of 2 M-24.60-04 6/24/14 Sheet 2 of 2 Reprinted
M-40.10-03 6/24/14 M-24.65-00 7/11/17 New Plan
M-24.66-00 7/11/17 New Plan
M-40.10-03 6/24/14 Reprinted
M-40.20-00 10/12/07 M-40.20-00 10/12/07 Reprinted
M-40.30-00 9/20/07 M-40.30-01 7/11/17 Revised
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Americans with Disabilities Act (ADA) Information

Materials can be provided in alternative formats by calling the ADA Compliance Manager
at 360-705-7097. Persons who are deaf or hard of hearing may contact that number via the
Washington Relay Service at 7-1-1.

Title VI Notice to the Public

It is Washington State Department of Transportation (WSDOT) policy to ensure no person shall,
on the grounds of race, color, national origin, or sex, as provided by Title VI of the Civil Rights Act
of 1964, be excluded from participation in, be denied the benefits of, or be otherwise discriminated
against under any of its federally funded programs and activities. Any person who believes his/her
Title VI protection has been violated may file a complaint with WSDOT’s Office of Equal
Opportunity (OEO). For Title VI complaint forms and advice, please contact OEO’s Title VI
Coordinator at 360-705-7082 or 509-324-6018.

To get the latest information on WSDOT publications, sign up for individual email updates at
www.wsdot.wa.gov/publications/manuals.

Washington State Department of Transportation
Engineering and Regional Operations
Development Division, Design Office

PO Box 47329

Olympia, WA 98504-7329

Email: designstandards@wsdot.wa.gov
www.wsdot.wa.gov/design/standards/plans.htm



Contents

Effective August 7, 2017

Plan No. Plan Title Publication Approval Date
Section A Roadway Construction
A-10.10-00 Survey Stakes 8/7/07 2 Sheets
A-10.20-00 Survey Monument Types 1 and 2 10/5/07
A-10.30-00 Monument Case and Cover 10/5/07
A-20.10-00 Slope Treatment 8/31/07
A-30.10-00 Concrete Slope Protection 11/8/07
A-30.30-01 Wire Mesh Slope Protection 6/16/11
A-30.35-00 Slope Protection Anchors 10/12/07
A-40.00-00 Dowel Bar Baskets 8/11/09
A-40.10-03 Cement Concrete Pavement Joints 12/23/14
A-40.15-00 PCC Pavement Isolation Joints 8/11/09 2 Sheets
A-40.20-04 Bridge Paving Joint Seals 1/18/17 2 Sheets
A-40.50-02 Bridge Approach Slab 12/23/14 2 Sheets
A-50.10-00 Embankment Widening at Bridge End with Wing Wall 11/17/08 2 Sheets
A-50.20-01 Embankment Widening at Bridge End with Curtain Wall 9/22/09 2 Sheets
A-50.30-00 Embankment Widening at Bridge End with "L" Shaped 11/17/08 2 Sheets
Abutment
A-50.40-00 Embankment Widening at Bridge End with Sidewalk 11/17/08
A-60.10-03 Cement Concrete Pavement Rehabilitation 12/23/14 2 Sheets
A-60.20-03 Dowel Bar Retrofit for Cement Concrete Pavement 12/23/14 2 Sheets
A-60.30-00 Bridge Deck Transition for HMA Overlay 11/8/07
A-60.40-00 HMA Overlay Further Deck Preparation 8/31/07
Section B Drainage Structures and Hydraulics

B-5.20-02 Catch Basin Type 1 1/26/17
B-5.40-02 Catch Basin Type 1L 1/26/17
B-5.60-02 Catch Basin Type 1P (for Parking Lot) 1/26/17
B-10.20-01 Catch Basin Type 2 2/7/12
B-10.40-01 Catch Basin Type 2 with Flow Restrictor 1/26/17
B-10.60-00 Catch Basin Type 2 with Baffle Type Flow Restrictor 6/8/06
B-10.70-00 Catch Basin ~ PVC 1/26/17
B-15.20-01 Manhole Type 1 2/7/12
B-15.40-01 Manhole Type 2 2/7/12
B-15.60-02 Manhole Type 3 1/26/17
B-20.20-02 Drywell Type 1 (for Swale) 3/16/12
B-20.40-03  Drywell Type 2 (with Pipe Inlet) 3/16/12
B-20.60-03 Drywell Type 3 (with At-Grade Inlet) 3/15/12
B-25.20-01 Combination Inlet 3/15/12
B-25.60-01 Concrete Inlet 1/26/17
B-30.10-02 Rectangular Frame (Reversible) 1/26/17
B-30.20-03 Rectangular Solid Metal Cover 1/26/17
B-30.30-02 Rectangular Vaned Grate 1/26/17
B-30.40-02 Rectangular Bi-Directional Vaned Grate 1/26/17
B-30.50-02 Rectangular Herringbone Grate 1/26/17
B-30.70-03  Circular Frame (Ring) and Cover 4/26/12
B-30.80-00 Circular Grate 6/8/06
B-30.90-02 Miscellaneous Details for Drainage Structures 1/26/17
B-35.20-00 Grate Inlet Type 1 (Cast-In-Place) 6/8/06
B-35.40-00 Grate Inlet Type 2 6/8/06 2 Sheets
B-40.20-00 Welded Grates for Grate Inlet 6/1/06
B-40.40-02 Frame and Dual Vaned Grates for Grate Inlet 1/26/17
B-45.20-01 Drop Inlet Type 1 7/11/17
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Contents

Plan No. Plan Title Publication Approval Date
B-45.40-01  Drop Inlet Type 2 7121/17
B-50.20-00  Grates for Drop Inlet 6/1/06
B-55.20-01  Pipe Zone Bedding and Backfill 1/26/17
B-60.20-00  Connection Details for Dissimilar Culvert Pipe 6/8/06
B-60.40-00 Coupling Bands for Corrugated Metal Pipe 6/1/06
B-65.20-01  Animal Underpass 4/26/12
B-65.40-00 Equipment Underpass 6/1/06
B-70.20-00 Beveled End Sections (for Culverts 30" Diameter or Less) 6/1/06
B-70.60-01  Flared End Sections 1/26/17 2 Sheets
B-75.20-01  Headwalls for Culvert Pipe and Underpass 6/10/08
B-75.50-01 Type 1 Safety Bars for Stepped Culvert Pipe or Pipe Arch 6/10/08
B-75.60-00 Type 2 Safety Bars for Culvert Pipe or Pipe Arch (On Cross 6/8/06
Road)
B-80.20-00 Tapered End Section with Type 3 Safety Bars 6/8/06
B-80.40-00 Tapered End Section with Type 4 Safety Bars (On Cross Road) 6/1/06
B-82.20-00 Residential Storm Drain, Under Sidewalk 6/1/06
B-85.10-01  Vertical Connection (for Sanitary Sewer Use) 6/10/08
B-85.20-00 Side Sewer Connection (for Sanitary Sewer Use) 6/1/06
B-85.30-00 Standing Side Sewer Connection (for Sanitary Sewer Use) 6/1/06
B-85.40-00 8 Inch Sewer Clean-Out (for Sanitary Sewer Use) 6/8/06
B-85.50-01 Drop Connections (for Sanitary Sewer Use) 6/10/08
B-90.10-00 Hydrant Setting Types A and B 6/8/06
B-90.20-00 2 Inch Blowoff Assembly 6/8/06
B-90.30-00 Combination Air Release / Air Vacuum Valve Assembly 6/8/06
B-90.40-01  Concrete Thrust Block 1/26/17
B-90.50-00 Concrete Thrust Block for Convex Vertical Bends 6/8/06
B-95.20-01  Median Barrier Drainage Installation 2/3/09
B-95.40-00 Inlet Placement at Bridge End 6/8/06
Section C (Guardrail)
C-1a Beam Guardrail (Thrie Beam) 7/14/15
C-1b Beam Guardrail Posts and Blocks 7/14/15 2 Sheets
C-1d Thrie Beam Guardrail Reducer Section 10/31/03
C-7 Beam Guardrail End Sections 6/16/11
C-7a Thrie Beam End Sections 6/16/11
C-20.10-04 Beam Guardrail Type 31 7/21/17
C-20.11-00 Beam Guardrail Type 31 Components 7/21/17
C-20.14-03 Beam Guardrail Type 31 Placement (Cases 1-31, 2-31 & 3- 6/11/14
31)
C-20.15-02 Beam Guardrail Type 31 Placement (Cases 4-31 & 5-31) 6/11/14
C-20.18-02 Beam Guardrail Type 31 Placement (Cases 10A-31, 10B-31 6/11/14
& 10C-31)
C-20.19-02 Beam Guardrail Type 31 Placement (Cases 11A-31, 11B-31 6/11/14
& 11C-31)
C-20.40-06 Beam Guardrail Type 31 Placement 12' - 6", 18' - 9", or 25' - 7121/17
0" Span
C-20.41-01 Box Culvert Guardrail Steel Post ~ Type 31 7/14/15
C-20.42-05 Guardrail Placement Strong Post ~ Type 31 Intersection 7/14/15
Design
C-20.45-01 Beam Guardrail Type 31 - DS (Double sided) (W-Beam) 712112

Standard Plans for Road, Bridge, and Municipal Construction
Effective August 7, 2017

Page 4



Contents

Effective August 7, 2017

Plan No. Plan Title Publication Approval Date
C-22.16-06 Beam Guardrail Type 31 ~ Buried Terminal Type 2 7/21/17
C-22.40-06 Beam Guardrail Type 31 Non-Flared Terminal (All Posted 7/21/17
Speeds)
C-22.45-03 Beam Guardrail Type 31 Non-Flared Terminal 7/21/17
(Posted Speed - 45 MPH and Below)
C-23.60-04 Beam Guardrail (Type 31) Anchor Type 10 7/21/17 2 Sheets
C-24.10-01 Guardrail Connection to Bridge Rail or Concrete Barrier 6/11/14
C-25.20-06 Beam Guardrail (Type 31) Transition Section Type 21 7/14/15
C-25.22-05 Beam Guardrail (Type 31) Transition Section Type 22 7/14/15
C-25.26-03 Beam Guardrail (Type 31) Transition Section Type 23 7/14/15
C-25.80-04 Beam Guardrail Type 31 to Beam Guardrail Type 1 Adaptor 7/15/16
C-40.14-02 Barrier Placement Cable to Thrie Beam Bull Nose 7/2/12
Connection
C-40.16-02 Barrier Placement ~ Cable to W-Beam Shielding for 7/2/12
Redirectional Landform
Section C  (Older Guardrail Styles, being phased out)
Use Type 31 guardrail for new installations. See Design Manual for exceptions
C-1 Beam Guardrail Types 1 - 4 (W-Beam) 7/12/16 2 Sheets
C-1c Beam Guardrail 7/12/16
C-2 Guardrail Placement (Cases 1, 2 & 3) 1/6/00
C-2a Guardrail Placement (Cases 4, 5 & 6) 6/21/06
C-2b Guardrail Placement (Cases 7 & 8) 6/21/06
C-2c Guardrail Placement Median Bull Nose (Cases 9A, 9B & 9C)  6/21/06
c-2d Guardrail Placement (Cases 10A, 10B & 10C) 6/21/06
C-2e Guardrail Placement (Cases 11A, 11B & 11C) 6/21/06
C-2f Guardrail Placement Weak Post Intersection Design 3/14/97
(8' - 6" Max. Radius) (Cases 12AC, 12AD, 12BC & 12BD)
C-2¢g Guardrail Placement Weak Post Intersection Design 7/127/01
(35' Max. Radius) (Cases 13AC, 13AD, 13BC & 13BD)
C-2h Guardrail Placement (Case 14) 3/28/97
C-2i Guardrail Placement (Case 15) 3/28/97
C-2j Guardrail Placement (Cases 16, 17 & 18) 6/12/98
C-2k Guardrail Placement 12’ - 6” Span (Cases 19A & 19B) 7/12/16
C-2n Guardrail Placement 18’ - 9” Span (Case 20) 7/12/16
C-20 Guardrail Placement 25’ Span (Case 21) 7/13/01
C-2p Guardrail Placement Strong Post Intersection Design 10/31/03
(Cases 22AC, 22AD, 22BC & 22BD)
C-3 Beam Guardrail Transition Sections (Types 1, 1A, & 1B) 712112
C-3a Beam Guardrail Transition Sections (Types 2, 4, 5, & 6) 10/4/05
C-3b Beam Guardrail Transition Sections (Types 10 ~ 15) 6/27/11 2 Sheets
C-3c Beam Guardrail Transition Sections (Types 16, 17, & 18) 6/27/11
C-4b Beam Guardrail Flared Terminal 7/15/16
C-4e Beam Guardrail Non-Flared Terminal 7/15/16
C-4f Beam Guardrail Bull Nose Terminal 71212 4 Sheets
C-6 Beam Guardrail Anchor Type 1 7/15/16 2 Sheets
C-6a Beam Guardrail Anchor Type 2 10/14/09
C-6¢ Beam Guardrail Anchor Type 4 7/15/16
C-6d Beam Guardrail Anchor Type 5 7/15/16
C-6f Beam Guardrail Anchor Type 7 7/15/16
C-10 Box Culvert Guardrail Steel Post 7/15/16 2 Sheets
C-22.14-04 Beam Guardrail Type 1 ~ Buried Terminal Type 2 7/15/16
Standard Plans for Road, Bridge, and Municipal Construction Page 5
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Plan No. Plan Title Publication Approval Date
Section C (Concrete Barrier)
C-8 Concrete Barrier Type 2 2/10/09 2 Sheets
C-8a Concrete Barrier Type 4 and Transition Section 7125/97
C-8b Concrete Barrier Light Standard Section 2/29/16 2 Sheets
C-8e Precast Concrete Barrier Anchor ~ Type 3 (Permanent) 2/21/07
C-8f Concrete Barrier Transition Type 2 to Bridge F-Shape 6/30/04
C-70.10-01 Single-Slope Concrete Barrier (Precast) 6/17/14 3 Sheets
C-75.10-01 Single-Slope Concrete Barrier (Precast) Transition Section 6/11/14
C-75.20-01 Single-Slope Concrete Barrier (Precast) Vertical Back 6/11/14
C-75.30-01 Single-Slope Concrete Barrier (Precast) Terminal 6/11/14
C-80.10-01 Single-Slope Concrete Barrier (Cast-in-Place) Dual-Faced 6/11/14 3 Sheets
C-80.20-01 Single-Slope Concrete Barrier (Cast-in-Place) Terminal 6/11/14
C-80.30-01 Single-Slope Concrete Barrier (Cast-in-Place) Transition 6/11/14
Section
C-80.40-01 Single-Slope Concrete Barrier (Cast-in-Place) Vertical Back 6/11/14
C-80.50-00 Concrete Barrier Transition Type 2 to Single-Slope 4/18/12
C-85.10-00 Single-Slope Concrete Barrier Placement (Split) 4/18/12
C-85.11-00 Single-Slope Concrete Barrier Placement (Wrap) 4/18/12
C-85.14-01 Single-Slope Concrete Barrier Light Standard Foundation 6/11/14
C-85.15-01 Single-Slope Concrete Barrier (42") Light Standard 6/30/14
Foundation
C-85.16-01 Single-Slope Concrete Barrier Sign Bridge Foundation 6/17/14 2 Sheets
C-85.18-01 Single-Slope Concrete Barrier Transition for Monotube Sign 6/11/14
Support
C-85.20-01 Single-Slope Concrete Barrier Cantilever Sign Structure 6/11/14 2 Sheets
Foundation
Section C (Miscellaneous)
C-16a Traffic Barrier Shoulder Widening ~ for Shoulders 8.0" and 7/21/17
Wider
C-40.18-03 Barrier Placement ~ Cable Barrier Shielding for 7/21/17
Redirectional Landform
C-90.10-00 Impact Attenuator Inertial Barrier Configurations 7/3/08
Section D  Retaining, Noise Barrier, and Geosynthetic Walls
D-2.04-00 Noise Barrier Wall Type 2 (CIP Wall on Spread Footing) 11/10/05 2 Sheets
D-2.06-01 Noise Barrier Wall Type 3 (...on Offset Spread Footing) 1/6/09 2 Sheets
D-2.08-00 Noise Barrier Wall Type 4 (...on Shaft Foundation) 11/10/05 2 Sheets
D-2.14-00 Noise Barrier Wall Type 6 (...w/Traffic Barrier on Spread 11/10/05
Footing)
D-2.16-00 Noise Barrier Wall Type 6SS (...w/S. S. Traffic Barrier on 11/10/05
Spread Footing)
D-2.18-00 Noise Barrier Wall Type 7 (...w/Traffic Barrier on Shaft 11/10/05
Foundation)
D-2.20-00 Noise Barrier Wall Type 7SS (...w/S.S. Traffic Barrier on 11/10/05
Shaft Foundation)
D-2.32-00 Noise Barrier Wall Type 9 (Precast Wall on Spread Footing) 11/10/05 2 Sheets
D-2.34-01 Noise Barrier Wall Type 10 (...on Offset Spread Footing) 1/6/09 2 Sheets
D-2.36-03 Noise Barrier Wall Type 11 (...on Shaft Foundation) 6/11/14 3 Sheets
D-2.42-00 Noise Barrier Wall Type 13 (...w/Traffic Barrier on Spread 11/10/05
Footing)
Page 6 Standard Plans for Road, Bridge, and Municipal Construction
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Plan No. Plan Title Publication Approval Date
D-2.44-00 Noise Barrier Wall Type 13SS (...w/S. S. Traffic Barrier on 11/10/05
Spread Footing)
D-2.46-01 Noise Barrier Wall Type 14 (...w/Traffic Barrier on Shaft 6/11/14 3 Sheets
Foundation)(Precast Conc. w/ Traffic Barrier on Shaft
Foundation)
D-2.48-00 Noise Barrier Wall Type 14SS (...w/S. S. Traffic Barrier on 11/10/05 2 Sheets
Shaft Foundation)(Precast Conc. w/ Single Slope Traffic
Barrier on Shaft Fdn.)
D-2.60-00 Noise Barrier Wall Type 16 (Masonry on Trench Footing) 11/10/05 2 Sheets
D-2-62-00 Noise Barrier Wall Type 17 (Masonry on Spread Footing) 11/10/05 2 Sheets
D-2.64-01 Noise Barrier Wall Type 18 (Masonry on Offset Spread 1/6/09 2 Sheets
Footing)
D-2.66-00 Noise Barrier Wall Type 19 (...on Shaft w/Grade Beam 11/10/05 2 Sheets
Foundation)(Masonry on Shaft with Grade Beam
Foundation)
D-2.68-00 Noise Barrier Wall Type 20 (Masonry on Shaft Foundation) 11/10/05 2 Sheets
D-2.80-00 Noise Barrier Wall Access Door Type 1 (for CIP Wall on 11/10/05
Offset Spread Footing)
D-2.82-00 Noise Barrier Wall Access Door Type 2 (...w/Traffic Barrier)  11/10/05 2 Sheets
D-2.84-00 Noise Barrier Wall Access Door Type 3 (for Precast Wall 11/10/05
on Shaft Foundation)
D-2.86-00 Noise Barrier Wall Access Door Type 4 (...w/Traffic Barrier 11/10/05 2 Sheets
on Shaft Foundation)
D-2.88-00 Noise Barrier Wall Access Door Type 5 (for Masonry Wall) 11/10/05
D-2.92-00 Noise Barrier Wall Access Door & Frame 11/10/05 2 Sheets
D-3.09-00 Permanent Geosynthetic Wall 5/17/12 4 Sheets
D-3.10-01 Cast-In-Place Permanent Geosynthetic Wall Fascia and 5/29/13
Facing
D-3.11-03 Precast Permanent Geosynthetic Wall Fascia 6/11/14 2 Sheets
D-3.15-02 Permanent Geosynthetic Wall Single Slope Barrier 6/10/13
D-3.16-02 Permanent Geosynthetic Wall F-Shape Barrier 5/29/13
D-3.17-02 Permanent Geosynthetic Wall Expansion Joint Details 5/9/16
D-4 Backfill and Drainage for Retaining Walls 12/11/98
D-6 Gabions 6/19/98
D-10.10-01 Reinforced Concrete Retaining Wall Type 1 and 1SW 12/2/08 2 Sheets
D-10.15-01 Reinforced Concrete Retaining Wall Type 2 and 2SW 12/2/08 2 Sheets
D-10.20-00 Reinforced Concrete Retaining Wall Type 3 and 3SW 7/8/08 2 Sheets
D-10.25-00 Reinforced Concrete Retaining Wall Type 4 and 4SW 7/8/08 2 Sheets
D-10.30-00 Reinforced Concrete Retaining Wall Type 5 7/8/08 2 Sheets
D-10.35-00 Reinforced Concrete Retaining Wall Type 6 7/8/08 2 Sheets
D-10.40-01 Reinforced Concrete Retaining Wall Type 7 12/2/08 2 Sheets
D-10.45-01 Reinforced Concrete Retaining Wall Type 8 12/2/08 2 Sheets
D-15.10-01 Traffic Barrier Details for Reinf. Conc. Retaining Walls 12/2/08 2 Sheets
D-15.20-03 Traffic Barrier Details for Reinf. Conc. Retaining Walls 5/9/16 2 Sheets
D-15.30-01 Traffic Barrier Details for Reinf. Conc. Retaining Walls 12/2/08 2 Sheets
Standard Plans for Road, Bridge, and Municipal Construction Page 7
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Section E  Bridges and Trestles
E-1 Date Numeral Placement on Bridge Traffic Barrier 2/21/07
E-2 Pile or Frame Detour Bridge with Asphalt Overlay 5/29/98 2 Sheets
E-4 Precast Prestressed Concrete Piles 8/27/03
E-4a Precast Prestressed Concrete Piles Handling & Capping 8/27/03
Section F  Curbs, Sidewalks, and Driveways
F-10.12-03  Cement Concrete Curbs 6/11/14
F-10.16-00  Cement Concrete Curb and Gutter Pan 12/20/06
F-10.18-01  Roundabout Cement Concrete Curbs 7/11/17
F-10.40-03  Extruded Curb Placement 6/29/16
F-10.42-00  Extruded Curb 1/23/07
F-10.62-02  Precast Sloped Mountable Curb 4/22/14 2 Sheets
F-10.64-03  Precast Dual Faced Sloped Mountable Curb 4/22/14
F-30.10-03  Cement Concrete Sidewalk 6/11/14
F-40.12-03  Parallel Curb Ramp 6/29/16
F-40.14-03  Combination Curb Ramp 6/29/16
F-40.15-03  Perpendicular Curb Ramp 6/29/16
F-40.16-03  Single Direction Curb Ramp 6/29/16
F-45.10-02  Detectable Warning Surface 7/15/16
F-80.10-04  Cement Concrete Driveway Entrance Types 1, 2, 3, & 4 7/15/16 2 Sheets
Section G Signs and Sign Supports
G-10.10-00  Milepost 9/20/07
G-20.10-02  Ground-Mounted Sign Placement 6/23/15
G-22.10-03  Timber Sign Support 7/10/15 3 Sheets
G-24.10-00  Steel Sign Support Type AP Installation Details 11/8/07
G-24.20-01  Steel Sign Support Type AS Installation Details 2/7/12
G-24.30-01  Steel Sign Support Types PL, PL-T, & PL-U Inst. Det. 2/7/12 2 Sheets
G-24.40-06  Steel Sign Support Types SB-1, SB-2 & SB-3 Installation 2/29/16 4 Sheets
Details
G-24.50-04  Steel Sign Support Types ST-1 - ST-4 Installation Details 7/11/17
G-24.60-04  Steel Sign Support Types TP-A and TP-B Installation 6/23/15 2 Sheets
Details
G-25.10-04  Steel Sign Support Foundation Details 6/10/13
G-30.10-04  Sign Installation on Signal and Light Standards 6/23/15 2 Sheets
G-50.10-02  Sign Bracing 6/23/15 2 Sheets
G-60.10-03  Cantilever Sign Structure (Truss-Type) 6/18/15 4 Sheets
G-60.20-02  Cantilever Sign Structure (Truss-Type) Foundation Type 1 6/18/15 2 Sheets
G-60.30-02  Cantilever Sign Structure (Truss-Type) Fdn. Types 2 & 3 6/18/15 2 Sheets
G-70.10-03  Sign Bridge (Truss-Type) 6/18/15 4 Sheets
G-70.20-04  Sign Bridge (Truss-Type) Foundation Typel 7/21/17
G-70.30-04  Sign Bridge (Truss-Type) Foundation Types 2 & 3 7/21/17
G-90.10-03  Overhead Sign Bracing and Mounting 7/11/17
G-90.11-00  Overhead Sign Lighting Bracing and Placement 4/28/16
G-90.20-05  Overhead Sign Mounting (Monotube Structure) 7/11/17
G-90.30-04  Overhead Sign Mounting (Truss Structure) 7/11/17
G-90.40-02  Overhead Sign Lighting Details 4/28/16
Page 8 Standard Plans for Road, Bridge, and Municipal Construction
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G-95.10-01  Maintenance Walkway for Sign Bridges 6/2/11 3 Sheets
G-95.20-02  Maintenance Walkway Mounting for Monotube Sign Bridge 6/2/11 3 Sheets
G-95.30-02  Maintenance Walkway Mounting for Truss-Type Sign 6/2/11 2 Sheets
Bridge
Section H Roadside and Site Development
H-10.10-00  Tree and Shrub Planting Details 7/3/08
H-10.15-00 Live Stake Installations 7/3/08
H-30.10-00  Crest Gage 10/12/07
H-32.10-00  Automated Ground Water Monitoring Well 9/20/07
H-60.10-01 Bollard Type 1 7/3/08
H-60.20-01 Bollard Type 2 7/3/08
H-70.10-01 Mailbox Support Type 1 217112 2 Sheets
H-70.20-01 Mailbox Support Type 2 2/16/12 2 Sheets
H-70.30-02 Mailbox Support Type 3 217112 2 Sheets
Section |  Site Preservation and Erosion Control
1-10.10-01 High Visibility Fence 8/11/09
1-30.10-02 Silt Fence with Backup Support 3/22/13
1-30.15-02 Silt Fence 3/22/13
1-30.16-00 High Visibility Silt Fence with Backup Support 3/22/13
1-30.17-00 High Visibility Silt Fence 3/22/13
1-30.20-00 Erosion Control At Culvert Ends 9/20/07
1-30.30-01 Wattle Installation On Slope 6/10/13
1-30.40-01 Compost Sock 6/10/13
1-30.60-00 Erosion Control Details Coir Log Placement 5/29/13
1-40.10-00 Temporary Silt Fence for Inlet Protection In Unpaved Areas 9/20/07
1-40.20-00 Storm Drain Inlet Protection 9/20/07
I-50.20-01 Check Dams on Channels 6/10/13
1-60.10-01 Biodegradable Erosion Control Blanket Placement for 6/10/13
Slopes
1-60.20-01 Biodegradable Erosion Control Blanket Placement for 6/10/13
Ditches
1-80.10-02 Miscellaneous Erosion Control Details 7/15/16
Section J lllumination, Signals, and ITS
J-10 Electrical Conduit Placement 7/18/97
J-10.10-03 Cabinet Orientation, Conduit Layout and Foundation Detail 6/3/15 6 Sheets
J-10.15-01 Cabinet Enclosure on Slope 6/11/14
J-10.16-00 Service Cabinet Type A (0 - 60 Amp Type 120 Volt Single 6/3/15 2 Sheets
Phase)
J-10.17-00 Service Cabinet Type B (0 - 60 Amp Type 120/240 Volt 6/3/15 2 Sheets
Single Phase)
J-10.18-00 Service Cabinet Type C (0 - 60 Amp Type 240/480 Volt 6/3/15 2 Sheets
Single Phase)
J-10.20-01 Service Cabinet Type B Modified (0 - 200 Amp Type 120/240 6/1/16 5 Sheets
Single Phase)
J-10.21-00 Service Cabinet Type D (0 - 200 Amp Type 120/240 Single 6/3/15
Phase)
J-10.22-00 Service Cabinet Type E (0 - 200 Amp Type 240/480 Single 5/29/13 2 Sheets
Phase)
J-10.25-00 Transformer Cabinet (480v/240V - 240V/120V) 7/11/17
Standard Plans for Road, Bridge, and Municipal Construction Page 9
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J-15.10-01 Timber Light Standard 6/11/14
J-15.15-02 Span Wire Installation 7/10/15
J-20.10-03 Accessible Pedestrian PushButton Post (PPB) and 6/30/14
Foundation
J-20.11-02 Accessible Pedestrian PushButton with Curb Base 6/30/14 2 Sheets
J-20.15-03 Accessible Breakaway Pedestrian PushButton (PPB) Post 6/30/14
J-20.16-02 Pedestrian Signal Standard (Type PS) Details 6/30/14
J-20.20-02 Pedestrian Signal Standard (Type PS) Electrical Details 5/20/13
J-20.26-01 Accessible Pedestrian PushButton (PPB) Details 7112/12 2 Sheets
J-21.10-04 Type PS, Type 1, RM & FB Signal Standard Foundation 6/30/14 2 Sheets
Details
J-21.15-01 Type 1 Signal Standard Details 6/10/13
J-21.16-01 Flashing Beacon Type 1 Signal Standard Details 6/10/13
J-21.17-01 Flashing Beacon Type 1 Signal Standard Electrical Details 6/10/13
J-21.20-01 Type 1 Signal Standard Electrical Details 6/10/13
J-22.15-02 Ramp Meter Signal Standard Details 7/10/15 3 Sheets
J-22.16-03 Ramp Meter Signal Standard Electrical Details 7/10/15
J-26.10-03 Traffic Signal Standard Foundation 7/21/16
J-26.15-01 Signal Standard Foundation Placements 5/17/12 3 Sheets
J-26.20-00 Temporary Signal Standard Adaptor 6/11/14 5 Sheets
J-27.10-01 Type 4 and 5 Strain Pole Foundation 7/21/16
J-27.15-00 Type 4 and 5 Strain Pole Standard 3/15/12
J-28.10-01 Steel Light Standard 5/11/11 2 Sheets
J-28.22-00 Steel Light Standard Placement (Slip Base) 8/7/07 2 Sheets
J-28.24-01 Steel Light Standard Placement (Fixed Base) 6/3/15
J-28.26-01 Steel Light Standard Placement Miscellaneous 12/2/08
J-28.30-03 Steel Light Standard Foundation Types A & B 6/11/14 2 Sheets
J-28.40-02 Steel Light Standard Base Mounting 6/11/14
J-28.42-01 Steel Light Standard Anchor/Slip Plate for Slip Base 6/11/14
J-28.43-00 Slip Base Adaptor for 4-Bolt Light Standard Base 6/11/14
J-28.45-03 Steel Light Standard Elbow Mounting on Bridge & 7/21/16 2 Sheets
Retaining Wall
J-28.50-03 Steel Light Standard Pole Base and Hand Hole Details 7/21/16
J-28.60-02 Steel Light Standard Barrier Mounted Base 7/21/16
J-28.70-03 Steel Light Standard Wiring Details 7/21/17 2 Sheets
J-29.10-01 Type CCTV Traffic Signal Standard (Camera Pole) 7/21/16
Foundation Details
J-29.15-01 Type CCTV Traffic Signal Standard (Camera Pole) 7/21/16 2 Sheets
J-29.16-01 Type CCTV Traffic Signal Standard (Camera Pole) Elbow 7/21/16
Details
J-30.10-00 High Mast Luminaire Maintenance Pad 6/18/15 2 sheets
J-40.05-00 Existing Junction Box Retrofit Grounding Details 7/21/16
J-40.10-04 Locking Lid Standard Duty Junction Box Types 1 & 2 4/28/16 2 Sheets
J-40.20-03 Heavy-Duty Junction Box Types 4,5 & 6 4/28/16 2 Sheets
J-40.30-04 Locking Lid Standard Duty Junction Box Type 8 4/28/16 2 Sheets
J-40.35-01 Sign Post-Mounted Junction Box 5/29/13 3 Sheets
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J-40.36-02 Nema 4X Non-Adjustable Junction Box 7/21/17 2 Sheets
J-40.37-02 Nema 3R Adjustable Flush-Mount Junction Box 7/21/17 3 Sheets
J-40.38-01 Top Entry Nema 4x Surface-Mount Junction Box 5/20/13
J-40.39-00 Front Entry Nema 4X Surface-Mount Junction Box 5/20/13
J-40.40-01 Nema 4X Junction Box in Sidewalk Located on Structure 4/28/16
J-45.36-00 Nema 3R and 4X Flush-Mount Junction Box - Grounding 7/21/17
J-50.05-00 Loop Splice Details 7121/17
J-50.10-00 Type 1 Induction Loop 6/3/11
J-50.11-01 Type 2 Induction Loop 7/21/17 2 Sheets
J-50.12-01 Type 3 Induction Loop 7/21/17 3 Sheets
J-50.15-01 Induction Loop Details 7/21/17 3 Sheets
J-50.16-01 Preformed Loop Installation Details for New Bridge Decks 3/22/13 2 Sheets
J-50.20-00 Permanent Traffic Recorder Installations 6/3/11 3 Sheets
J-50.25-00 Weigh-In Motion Site Installation Details 6/3/11 2 Sheets
J-50.30-00 Permanent Traffic Recorder & Weigh-In-Motion Details 6/3/11 3 Sheets
J-60.05-01 Typical Grounding Details 7/21/16 3 Sheets
J-60.11-00 Conduit Installation in Traffic Barrier on Retaining Wall 5/20/13 2 Sheets
J-60.12-00 Conduit Installation in Single-Slope Concrete Barrier (Dual 5/20/13
Faced)
J-60.13-00 Stainless Steel Channel 6/16/10
J-60.14-00 Stainless Steel Channel Mounting Details on Column or 6/16/10
Pole
J-75.10-02 Signal Head Mounting Details ~ Pole and Post Top 7/10/15
Mountings
J-75.20-01 Signal Head Mounting Details ~ Mast Arm and Span Wire 7/10/15 2 Sheets
Mountings
J-75.30-02 Miscellaneous Signal Details 7/10/15
J-75.40-02 Overhead Sign Electrical Details (Monotube Structure) 6/1/16 2 Sheets
J-75.41-01 Signal Bridge Standard Electrical Details 6/29/16 4 Sheets
J-75.45-02 Overhead Sign Electrical Details (Truss Structure) 6/1/16 2 Sheets
J-90.10-02 Pull Box 4/28/16 2 Sheets
J-90.20-02 Cable Vault 4/28/16 2 Sheets
J-90.21-01 Small Cable Vault 4/28/16 2 Sheets
Section K Work Zone Traffic Control
K-70.20-01 Temporary Channelization 6/1/16
K-80.10-01 Class A Construction Signing Installation 6/1/16
K-80.20-00 Type 3 Barricade 12/20/06 2 Sheets
K-80.30-00  Alternative Temporary Conc. Barrier (F-Shape) 2/21/07
K-80.35-00 Temporary Conc. Barrier Anchoring 2/21/07
K-80.37-00 Temporary Conc. Barrier Anchoring ~ Narrow 2/21/07
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Section L  Fence and Glare Screen

L-10.10-02 Wire Fence Types 1 & 2 and Wire Gates 6/21/12 2 Sheets

L-20.10-03 Chain Link Fence Types 3 and 4 7/14/15 2 Sheets

L-30.10-02 Chain Link Gate 6/11/14 2 Sheets

L-40.10-02 Glare Screen Type 1 Design A 6/21/12 2 Sheets

L-40.15-01 Glare Screen Type 1 Design B 6/16/11

L-40.20-02 Glare Screen Type 2 (Chain Link with Slats) 6/21/12

L-70.10-01 Access Control Gate 5/21/08

L-70.20-01 Access Control Double Gate 5/21/08

Section M Roadway Delineation

M-1.20-03 Ramp Channelization Single Lane 6/24/14

M-1.40-02 Ramp Channelization Two Lane 6/3/11

M-1.60-02 Ramp Channelization Collector-Distributor Road 6/3/11

M-1.80-03 Ramp Channelization Parallel On & Weaving Section 6/3/11

M-2.20-03 Off-Ramp Gore Area Marking Layouts 7/10/15

M-2.21-00 On-Ramp Gore Area Marking Layouts 7/10/15

M-3.10-03 Left Turn Channelization 6/3/11

M-3.20-02 Left Turn Channelization Reduced Tapers 6/3/11

M-3.30-03 Left Turn Channelization Tee Intersection and Back-to-Back 6/3/11
Turn Lanes

M-3.40-03 Two-Way Left-Turn and Median Channelization 6/3/11

M-3.50-02 Double Left-Turn Channelization 6/3/11

M-5.10-02 Right-Turn Channelization 6/3/11

M-7.50-01 High Occupancy Vehicle (HOV) Lane Symbol Layout 1/30/07

M-9.50-02 Bicycle Lane Symbol Layout 6/24/14

M-9.60-00 Shared - Use Path Markings 2/10/09

M-11.10-02  Railroad Crossing Layout 7/11/17

M-12.10-00 Roundabout Pavement Markings 7/11/17

M-15.10-01  Crosswalk Layout 2/6/07

M-17.10-02  Parking Space Layouts 7/3/08

M-20.10-02  Longitudinal Marking Patterns 6/3/11

M-20.20-02  Profiled and Embossed Plastic Lines 4/20/15

M-20.30-04  Longitudinal Marking Supplement with Raised Pavement 2/29/16 2 Sheets
Markers

M-20.40-03  Longitudinal Marking Supplement with RPM's ~ Turn Lanes 6/24/14 2 Sheets

M-20.50-02  Longitudinal Marking Substitution with RPM's 6/3/11

M-24.20-02  Symbol Markings ~ Traffic Arrows for High Speed 4/20/15 3 Sheets
Roadways

M-24.40-02  Symbol Markings ~ Traffic Arrows for Low Speed Roadways 4/20/15 2 Sheets

M-24.50-00 Roundabout Traffic Arrows 6/16/11

M-24.60-04  Symbol Markings Miscellaneous 6/24/14 2 Sheets

M-24.65-00 BMP Delineation - Linear Type 7/11/17

M-24.66-00 BMP Delineation - Underground and Pond Type 7/11/17

M-40.10-03  Guide Posts and Barrier Delineators 6/24/14

M-40.20-00  Guide Post Placement Interchanges 10/12/07

M-40.30-01  Guide Post Placement Grade Intersections 7/11/17
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M-40.40-00 Guide Post Placement Horizontal Curves 9/20/07
M-40.50-00 Guide Post Placement Bridges 9/20/07
M-40.60-00 Guide Post Placement Miscellaneous 9/20/07
M-60.10-01 Shoulder Rumble Strip Type 1 for Divided Highways 6/3/11 4 Sheets
M-60.20-02 Shoulder Rumble Strip, Types 2, 3, and 4, 6/27/11 2 Sheets
for Undivided Highways

M-65.10-02 Centerline Rumble Strip 5/11/11 2 Sheets
M-80.10-01 Traffic Letter and Numeral Applications 6/3/11 2 Sheets
M-80.20-00 Traffic Letters and Numerals (High Speed Roadways) 6/10/08
M-80.30-00 Traffic Letters and Numerals (Low Speed Roadways) 6/10/08

Standard Plans for Road, Bridge, and Municipal Construction Page 13
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DETAIL 3

1/2 INCH CONCRETE ASPHALT BUTT JOINT

NOTES

1. Use the 1/2 inch joint details for bridges with expansion length less than 100 feet and for bridges with L type abutments. Use
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DETAIL 4

1 INCH CONCRETE ASPHALT BUTT JOINT

the 1 inch joint details for other applications. Use Detail 5 on steel trusses and timber bridges with concrete deck panels.

2. Sawcut shall be as described in Standard Specification Section 5-05.3(8) and sealed in accordance with Standard

Specification Section 5-05.3(8)B.

3. The Contractor shall avoid sawcutting concrete at all locations. For Details 1 and 2, the construction tolerance to locate the

sawcut is 1/4 inch (0 min. to 1/2 inch max.) from the concrete.
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DRAWN BY: FERN LIDDELL

CONCRETE STRUCTURE, PAVEMENT,

BUTT JOINT BETWEEN CONCRETE AND ASPHALT ~

OR APPROACH SLAB

*

3
MIN‘

SEE DETAIL 3 OR 4, SHEET 1

% 3" (IN) MINIMUM HAND REMOVAL IS INCIDENTAL

TO ITEMS FOR WHICH PAYMENT
" IS MADE

PLANED SURFACE

7 |

DR,

%&XW
IF NECESSARY, REMOVAL, HAUL & COMPACTED HMA OR
— BASE COURSE FOR MINOR PAVEMENT REPAIR IS INCIDENTAL

TO OTHER ITEMS FOR WHICH PAYMENT IS MADE

DETAIL 8

CONCERTE TO ASPHALT BUTT JOINT
PLANING DETAIL

CONCRETE STRUCTURE, PAVEMENT,

BUTT JOINT BETWEEN CONCRETE

OR APPROACH SLAB

PATCHING LIMIT

1'-0" MIN. REMOVAL
BEYOND DAMAGE ~ (TYP.)

FOR LONGITUDINAL AND
TRANSVERSE DIRECTION ~ \

SEE STANDARD SPEC. 4
SECTION 5-05.3(22) FOR
PAVEMENT SLAB

AND PAVEMENT

NOTE:

ALL WORK, MATERIALS, & EQUIPMENT TO COMPLETE
REPAIR SHALL BE CONSIDERED INCIDENTAL TO

THE ITEMS FOR WHICH PAYMENT IS MADE

PLANER DAMAGE MORE

THAN 1/4" (IN) DEEP
\\Z PLANED SURFACE

HAND REMOVAL SHALL BE 3" (IN) MIN. OR 3/4" (IN) BELOW TOP REBAR ~
ALL REMOVAL, FORMING AND PATCHING WILL BE IN ACCORDANCE
WITH STANDARD SPECIFICATION SECTION 6-09.3(6) FOR BRIDGE

DECK OR APPROACH SLAB

DETAIL 9
PLANER DAMAGE DETAIL

EXISTING HMA

—— BUTT JOINT

NEW HMA

VERTICAL EDGE ~
TACK COAT IN ACCORDANCE WITH
STANDARD SPEC. SECTION 5-04.3(4)

TRANSVERSE PLANING FOR A VERTICAL EDGE OR

AS AN ALTERNATE, 0.15' (FT) DEEP SAWCUT PRIOR TO
HAND REMOVAL OF HMA ~ ALL WORK IS INCIDENTAL

TO ITEMS FOR WHICH PAYMENT IS MADE

PLANED SURFACE

DETAIL 10

ASPHALT BUTT DETAIL
(SHOWING VERTICAL EDGE)

6" (IN) WATERPROOF MEMBRANE LAP, COVERED

NOTES FOR DETAIL 12:

PAVEMENT REPAIR AT BACK OF PAVEMENT SEAT
1. Final profile grade shall transition per Standard Plan A-60.30

&
STAGE 1 + HMA NOTCHED WEDGE JOINT IN ACCORDANCE

COMPACTED HMA ! WITH STANDARD SPEC. SECTION 5-04.3(12)B 2
! STAGE 2 HMA .

to the existing profile and use vertical control per Standard
Specification Section 5-04.3(3)C.

The length of pavement repair for measurement and payment is

i the curb distance, measured along the back-of-pavement seat.

1IE TEMPORARY HMA IS USED, REMOVAL

! BY HAND METHODS IS REQUIRED TO
NOT DAMAGE MEMBRANE

STAGE 1 REMOVAL LIMIT —

Section 5-04.3(9).

STAGE 1 TEMPORARY MEMBRANE \?\K\TGEEU%ROOF 4.
WATERPROOR PROTECTION TO BE REMOVED specified otherwise in the plans.
MEMBRANE 7 [ IN STAGE 2 / MEMBRANE p p
5.
|

|
i
i
i
STAGE 1 !
|
i
I
]

RECESSED DRAIN
CONCRETE

4:1 SLOPE DECK

RAISED BRIDGE

WITH HEAVY WRAPPING PAPER OR OTHER
MEMBRANE PROTECTION ACCEPTED BY
THE ENGINEER

DETAIL 11

LONGITUDINAL PAVEMENT JOINT DETAIL
WITH WATERPROOF MEMBRANE

MEMBRANE PRIMER
PER MFG. SPECIFICATIONS

WATERPROOF MEMBRANE

Placement will be in accordance with Standard Specification

3. Payment for final lift HMA is considered incidental to the item
Pavement Repair, unless specified otherwise in the plans.

Mix design, design & acceptance is commercial HMA, unless

Additional backfill up to one (1x) cubic yard is considered
incidental to the item Pavement Repair.

SEE LONGITUDINAL PAVING
JOINT DETAIL, THIS SHEET

UNIFORM
HMA DEPTH

& RrRoADWAY

ASPHALT TACK COAT
ON MEMBRANE

6" (IN) MIN. LAP

BRIDGE DECK REPAIR
& CURE

o7

D
2762\%@
&)

P.
(TYP) ISOMETRIC VIEW
BACK OF PAVEMENT SEAT
WITH TACK COAT WATERPROOF MEMBRANE PLACEMENT
BRIDGE DECK HMA TRANSITION LENGTH = 50’ - 0" MIN.
MEASURED PERPENDICULAR 2.0
TO ABUTMENT SEE DETAIL 10,
SEE BRIDGE PAVING JOINT FINAL THIS SHEET
SEAL DETAIL 3 OR 4, PROFILE FINAL LIFT EXISTING HMA PAVEMENT
SHEETA 0.15' (FT) HMA PROFILE
0.2% MAX. 1— MIN. /
AN |

' 093 (Y MIN =LmiT | |
P e OF PAVEMENT
.* 9| ¢ REPAIRDEPTH

|
RERTRT

COMPACTED HMA CLASS 1/2" (IN)

—

EXCAVATION SHALL NOT DISTURB
THE BASE COURSE SUPPORTING
THE EXISTING PAVEMENT

1'_ 1-1

&
a

PAVEMENT SEAT
WITH TACK COAT

ADDITIONAL HMA OR BACKFILL
AS SPECIFIED BY THE ENGINEER

DETAIL 12

PAVEMENT REPAIR
AT BACK OF PAVEMENT SEAT

(BRIDGE WITH HMA NOT SHOWN)

=y Khaleghi, Bijan

LEJAL Jan 172017 11:07 AM

BRIDGE PAVING
JOINT SEALS

STANDARD PLAN A-40.20-04
SHEET 2 OF 2 SHEETS
APPROVED FOR PUBLICATION
{7 ?’/// 76«,,/?' f;rﬁngi;e&s ™
STATE DESIGN ENGINEER

'r' Wushlngion State Depurlmem of lrunsporlahon




BRIDGE ! 25'- 0"

BRIDGE APPROACH SLAB

2" (TYP.)

NOTES

1. All edges of the approach slab shall have 1/2" (in) radii except at longitudinal construction joints and

adjacent to L-Type abutments.

0" before reaching edge of slab and must be sawcut

uired

the same location. Lap splices shall be
splices are allowed for &/ #6.

1/2" (IN) PREMOLDED
JOINT FILLER

/— TOP OF PCCP ROADWAY

/&?T g

. \ 1 172" (IN) DIAM. % 1' - 6"
g DOWEL @ 1'-0" 0.C.

INSERT DOWELS PARALLEL TO CENTER LINE
ALONG TRANSVERSE CONSTRUCTION JOINT

DOWEL BAR DETAIL FOR CEMENT
CONCRETE PAVEMENT

FOR LOCAL AGENCY USE ONLY

M rﬂivhaleghl Bijan

/w Dec 18 2014 5:06 PM
GSSLcm

BRIDGE APPROACH SLAB

STANDARD PLAN A-40.50-02
SHEET 1 OF 2 SHEETS

APPROVED FOR PUBLICATION
Bakotich, Pasco

10 [{/—A{ . Dec 232014 1:57 PM

o
L
I
5
T SKEW ANGLE g 2. Longitudinal joints shall be placed on lane lines and shall be constructed and sealed in accordance with
= @ BACK OF 0 Standard Specification Section 5-05.3(8). Joints may be either a sawcut crack control joint or a
2 o PAVEMENT SEAT [5 . E construction joint. Sawcut joints shall terminate 1' -
9‘ 5 o= as soon as possible after placement of concrete.
5 Zle  LONGITUDNALJOINT ~ E g 7
EN REQUIRED ' o .
§ é E 'SEE NOTE 2) = 2 (A) Approach slabs less than 40' (ft) wide — no joint is required.
§ Z 3 ------------ io 2 (B) Approach slabs wider than 40' (ft) — one or more joints are req
&lo LANE LINE _/ ® o to divide the slab into approximately 24’ (ft) wide sections.
Bl € Rl o
LYl s 0o
é ® [> E = 3. The minimum lap splice of #5 is 2' - 0". \&/#5 is 2' - 6". \&/#6 is 3' - 0". And #8 is 3' - 3". All lap splices
S e 8 shall be staggered so that no more than 50% of rebar is spliced at
% 2 [AP5]\g/#5 g|@ Z located within the middle half of the bridge approach slab. Optional
a
|| ;
- TOP OF GRADE
APPROACH SLAB
ToP: [AP4]F/ #6 @ 1" - 0" MAX. 2" (TYP) SEE STANDARD PLAN A-40.20 SLEEVE WITH
! BOTTOM: #5 @ 9" MAX, (DETAIL 3) FOR JOINT DETAILS POLYSTYRENE
OR PVC PIPE
TOP OF GRADE _\
APPROACH SLAB TOP OF HMA ROADWAY
PLAN [
botoooc2, |
J }
EEIEETE. 25 \'A \/A/\\y 7 15\1\\,
BRIDGE BRIDGE APPROACH SLAB ROADWAY \_
SUBGRADE
TOP: \&/ #6 2" CLR. (TYP.) HMA ROADWAY JOINT DETAIL
BOTTOM: #5 I .
SEE SHEET 2 FOR Qg - ., .
ANCHOR DETAILS APT1\E/#5 45 =[5 5 |_3/16" MIN. TO 5/16" MAX
s [APT]N/ Va [AP2]\/ ~O ,.‘ PN ] SAWCUT JOINT
[APE]\W/#s — )~ .370YP)  cRACK CONTROL
5 [AP4]\& #s (‘ JOINT
_ ; SEE DOWEL BAR DETAIL \
o FORCEMENTCONCRETE [ _____\____ '_\ I-,: ____________
o CRUSHED SURFACING BASE COURSE ~ PAVEMENT OR HMA ROADWAY = ES——@===F=== e Sl
N COMPACTED DEPTH OF 0.20' (FT) OR JOINT DETAIL /_ __________________________ Z
MATCH DEPTH OF ROADWAY SECTION AL L
LONGITUDINAL SECTION LONGITUDINAL [AP3]#s
CRACK CONTROL JOINT
(SEE NOTE 2)
BENDING DIAGRAM NEXT PLACEMENT ;; PRECEEDING PLACEMENT
¥| |._ VARES 1—1 I—- C 11/2" CLR.
~ | _L | 6-0" (TYP) 18" (I
[ | © | [AP4]\/ #6 —\ / (SEE NoTE 1)
T ar 3 [are |
V - W .‘\:b ===;\:==E===?=§ :::::::::.::::
- _L "'.;_=EEE=EEE=E :::::::“::::'_'Z
L _) TOP OF I =T T ‘T 0 O '\ O
| VARIES | l ABUTMENT \_
f i «.:W 2-0" [AP3]#5
&7 - MIN. LAP
NE/ =EPOXY COATED REINFORCING STEEL (ALL DIMENSIONS ARE OUT TO OUT) EDGE PRECEEDING PLACEMENT ONLY WITH 1/8" (IN) RADIUS
ALTERNATE LONGITUDINAL

\E/ #6 BARS SHALL BE PLACED WITH THE \E/ #56 BARS ALONG EACH EDGE OF BRIDGE
APPROACH SLAB HAVING A TRAFFIC BARRIER.

JOINT DETAIL
(SEENOTE 2)

£ ...m*t.,wGN ENGINEER (hSer
7- Waoshington State Department of Transportation




DRAWN BY: LISA CYFORD

FRAME AND VANED GRATE

2", 4", 6", 12°, OR 24"

ONE #3 BAR FOR 6" (IN) HEIGHT
INCREMENT (SPACED EQUALLY)

RECTANGULAR ADJUSTMENT SECTION

#3 BAR EACH CORNER /

le e e

#3 BAR HOOP

#3 BAR (TYP.)

#3 BAR EACH WAY

PRECAST BASE SECTION

PIPE ALLOWANCES

PIPE MATERIAL

MAXIMUM
INSIDE
DIAMETER
(INCHES)

REINFORCED OR
PLAIN CONCRETE

12"

ALL METAL PIPE

15"

cpssp *
(STD. SPEC. SECT. 9-05.20)

12"

SOLID WALL PVC
(STD. SPEC. SECT. 9-05.12(1))

1 5"

PROFILE WALL PVC
(STD. SPEC. SECT. 9-05.12(2))

15"

% CORRUGATED POLYETHYL
STORM SEWER PIPE

#3 BAR EACH CORNER /

18" (IN) MIN.

#3 BAR HOOP

ENE

(SEE NOTE 1)
ALTERNATIVE PRECAST BASE SECTION

NOTES

1.

As acceptable alternatives to the rebar shown in the PRECAST BASE
SECTION, fibers (placed according to the Standard Specifications), or
wire mesh having a minimum area of 0.12 square inches per foot shall
be used with the minimum required rebar shown in the ALTERNATIVE
PRECAST BASE SECTION. Wire mesh shall not be placed in the
knockouts.

The knockout diameter shall not be greater than 20" (in). Knockouts shall
have a wall thickness of 2" (in) minimum to 2.5" (in) maximum. Provide

a 1.5" (in) minimum gap between the knockout wall and the outside of the
pipe. After the pipe is installed, fill the gap with joint mortar in accordance
with Standard Specification Section 9-04.3.

The maximum depth from the finished grade to the lowest pipe invert
shall be 5' (ft).

The frame and grate may be installed with the flange down, or integrally
cast into the adjustment section with flange up.

The Precast Base Section may have a rounded floor, and the walls may
be sloped at a rate of 1 : 24 or steeper.

The opening shall be measured at the top of the Precast Base Section.

All pickup holes shall be grouted full after the basin has been placed.

Heilman, Julie

Jan 25 2017 2:53 PM
cosign

CATCH BASIN TYPE 1
STANDARD PLAN B-5.20-02

SHEET 1 OF 1 SHEET

APPROVED FOR PUB(LICJ:/}TTION
e ) arpenter, Je
Vi

Jan 26 2017 6:48 AM
STATE DESIGN ENGINEER
Washi S D fT i
ashington State Department of Transportation
W g p p




DRAWN BY: LISA CYFORD

NOTES
PIPE ALLOWANCES
1. As acceptable alternatives to the rebar shown in the PRECAST BASE
SECTION, fibers (placed according to the Standard Specifications), or
M&’gm‘ém wire mesh having a minimum area of 0.12 square inches per foot, shall
PIPE MATERIAL DIAMETER be used with the minimum required rebar shown in the ALTERNATIVE
(INCHES) PRECAST BASE SECTION. Wire mesh shall not be placed in the
knockouts.
REINFORCED OR 18"
PLAIN CONCRETE 2. The knockout shall not be greater than 26" (in), in any direction. Knockouts
FRAME AND VANED GRATE shall have a wall thickness of 2" (in) minimum to 2.5" (in) maximum. Provide
ALL METAL PIPE 21" a 1.5" (in) minimum gap between the knockout wall and the outside of the
pipe. After the pipe is installed, fill the gap with joint mortar in accordance
CPSSP % . with Standard Specification Section 9-04.3.
(STD. SPEC. SECT. 9-05.20) 18
3. The maximum depth from the finished grade to the lowest pipe invert
SOLID WALL PVC 21" shall be &' (ft).
(STD. SPEC. SECT. 9-05.12(1))
4. The frame and grate may be installed with the flange down or integrally
Fsar%f%EEvgflsJEg}/.%-os. 12(2) 21 cast into the adjustment section with flange up.

% CORRUGATED POLYETHYLENE 5. The Precast Base Section may have a rounded floor, and the walls may
STORM SEWER PIPE be sloped at a rate of 1 : 24 or steeper.

7, 4,612, OR 24" 6. The opening shall be measured at the top of the Precast Base Section.

7. All pickup holes shall be grouted full after the basin has been placed.

ONE #3 BAR FOR EACH 6" (IN) HEIGHT
INCREMENT, SPACED EQUALLY

RECTANGULAR ADJUSTMENT SECTION

#3 BAR EACH CORNER
#3 BAR HOOP 18" (IN) MIN.

P74

/

#3 BAR
TWO #3 BAR EACH CORNER

HOOPS
REDUCING SECTION #3 BAR HOOP <

\
>

% 4{), Heilman, Julie
..QAMC, » Jan 252017 2:56 PM
cosign
CATCH BASIN TYPE 1L

STANDARD PLAN B-5.40-02

SHEET 1 OF 1 SHEET

~
#3 BAR
(TYP.)

Z

APPROVED FOR PUBLICATION
f’ EACH WAY o M Carpenter, Jeff
z - %,f s Jan 26 2017 6:49 AM

(SEENOTE 1) Py STATE DESIGN ENGINEER
PRECAST BASE SECTION ALTERNATIVE PRECAST BASE SECTION 'T’ Washington State Department of Transportation




DRAWN BY: LISA CYFORD

FRAME AND VANED GRATE

ONE #3 BAR FOR EACH 6" (IN) HEIGHT
INCREMENT, SPACED EQUALLY

RECTANGULAR ADJUSTMENT SECTION

#3 BAR EACH CORNER —/

56"

#3 BAR HOOP

~

- 1
4.
4\, N

#3 BAR EACH SIDE

#3 BAR EACH WAY

PRECAST BASE SECTION

2" 4" 6", 12", OR 24"

#3 BAR EACH CORNER _/

18" (IN) MIN.

#3BAR HOOP —— |

NOTES

1.

2" MIN

(SEE NOTE 1)
ALTERNATIVE PRECAST BASE SECTION

As acceptable alternatives to the rebar shown in the PRECAST BASE
SECTION, fibers (placed according to the Standard Specifications), or
wire mesh having a minimum area of 0.12 square inches per foot, shall
be used with the minimum required rebar shown in the ALTERNATIVE
PRECAST BASE SECTION. Wire mesh shall not be placed in the
knockouts.

The knockout diameter shall not be greater than 18" (in). Knockouts shall
have a wall thickness of 2" (in) minimum to 2.5" (in) maximum. Provide a
1.5" (in) minimum gap between the knockout wall and the outside of the pipe.
After the pipe is installed, fill the gap with joint mortar in accordance

with Standard Specification Section 9-04.3.

The maximum depth from the finished grade to the lowest pipe invert
shall be &' {ft).

The frame and grate may be installed with the flange down, or integrally
cast into the adjustment section with flange up.

The Precast Base Section may have a rounded floor, and the walls may
be sloped at a rate of 1 : 24 or steeper.

The opening shall be measured at the top of the Precast Base Section.

All pickup holes shall be grouted full after the basin has been placed.

56‘ "

. . Heilman, Julie
%"“Q‘t H}..,Q\Mu\, Jan 25 2017 2:56 PM
cosign
CATCH BASIN TYPE 1P
(FOR PARKING LOT)

STANDARD PLAN B-5.60-02
SHEET 1 OF 1 SHEET

APPRQVED FOR PUBILK;A“TION
4 arpenter, Je
ngj/’iﬁ/ﬁ Jan 26 2017 6 49 AM

STATE DESIGN ENGINEER

Wash S D f
ashington State Department of Transportation
v




DRAWN BY: LISA CYFORD

15' - 0" MAX. (FOR MAINTENANCE)

CATCH BASIN FRAME AND VANED GRATE
OR MANHOLE RING AND COVER

~—™_ RECTANGULAR ADJUSTMENT SECTION

OR CIRCULAR ADJUSTMENT SECTION

=
o s
D 2|z

== .
. en [
.. O ’..D . ",v
P e L
'—'/>: —
A..- "
A 4 .
’b" .
T —> N
B SEE TABLE L
[ N
s

STEPS OR

LADDER

12"

1" MIN.

- \_\ FLAT SLAB TOP

> LS
LA
N

o) /- MORTAR (TYP.)

N -

SEPARATE BASE
PRECAST

- /— REINFORCING STEEL (TYP.)

GRAVEL BACKFILL FOR
PIPE ZONE BEDDING

INTEGRAL BASE
PRECAST WITH RISER
(48" - 72" ONLY)

NOTES

1. No steps are required when height is 4' or less.

2. The bottom of the precast catch basin may be sloped to facilitate cleaning.

3. The rectangular frame and grate may be installed with the flange up or down.
The frame may be cast into the adjustment section.

4. Knockouts shall have a wall thickness of 2" minimum to 2.5" maximum. Provide
a 1.5" minimum gap between the knockout wall and the outside of the pipe. After
the pipe is installed, fill the gap with joint mortar in accordance with Standard

Specification 9-04.3.

CATCH BASIN DIMENSIONS
CATCH MIN. MIN. MAXIMUM | MINIMUM
BASIN WALL BASE KNOCKOUT| DISTANCE
DIAMETER | THICKNESS | THICKNESS SIZE Kﬁg};"l\(’gﬁﬂrs

48" 4" 6" 36" 8"

54" 45" 8" 42" 8"

60" 5" 8" 48" 8"

72" 6" 8" 60" 12"

84" g" 12" 72" 12"

96" 8" 12" 84" 12"

1207 10" 12" 96" 12"

144" 12" 12" 108" 12"

PIPE ALLOWANCES

CATCH |PIPE MATERIAL WITH MAXIMUM INSIDE DIAMETER

BASIN |CONCRETE| ALL CPSSP | SOLID |PROFILE
DIAMETER METAL WALL | WALL
®| pve®| pvec
48" 24" 30" 24" 30" 30"
54" 30" 36" 30" 36" 36"
60" 36" 42" 36" 42" 42
72" 42 54" 42" 48" 48"
84" 54" 60" 54" 48" 48"
96" 60" 72" 60" 48" 48"
120" 66" 84" 60" 48" 48"
144" 78" 96" 60" 48" 48"

(@® Corrugated Polyethylene Storm Sewer Pipe (Standard Specification 9-05.20)
(@ (Standard Specification 9-05.12(1))
(@ (Standard Specification 9-05.12(2))

CATCH BASIN TYPE 2
STANDARD PLAN B-10.20-01

SHEET 1 OF 1 SHEET

)ﬂ APP D JOR JPUBLICATION
AMeo MJ w18 %,7//2.
-_ ST, DATE

ATE D?’iGN ENGINEER
Washington State Depariment of Tronsportation
7/




DRAWN BY: FERN LIDDELL

4" MIN.
16" MAX.

PLAN VIEW

MANHOLE RING AND COVER
WITH LOCKING BOLTS,
MARKED "DRAIN"

6" MIN.
ALTERNATIVE NOTCH WEIR \

MAY BE SPECIFIED ~
SEE DETAIL

T T, T - *

AT NS .

TO PROVIDE DETENTION AS
SHOWN IN THE CONTRACT

SET OVERFLOW ELEVATION ( .

PIPE SUPPORT ~

3" (IN) x 0.075" (IN) ALUMINUM, __-1*

12" |
l MIN. | -

OR 3" (IN) x 0.079" (IN)
STEEL (SEE NOTE 1)

MORTAR (TYP.)

FLOW RESTRICTOR — | =*

RESTRICTOR PLATE
WITH ORIFICE

(SEE NOTE 6)

./— STEPS OR LADDER

o LIFT HANDLE

SHEAR GATE ~
. 1—"" 8" (IN) MIN. DIAM.

INLET
T = ]
s
%
N c—— »
'.:A
- D...
'v .
™1 54" DIAM. MIN. "'

v e 13
TBT ee .l P L pe L,
[ NN S *

SECTION @

1" (IN) DIAM. ROD OR TUBING —\\_

LEVEL LINE
(SEE NOTE 7)

NOTES

ADJUSTABLE LOCK HOOK
WITH LOCK SCREW

pipe with a minimum diameter of 8" (in).

3 ¢
w

LIFT HANDLE
ATTACHMENT

-~
-

LIFT HANDLE 5.

MAXIMUM OPENING

1/2" (IN) HOLE ON 10 3/8" (IN)
BOLT CIRCLE (TYP)

All shear gate bolts shall be stainless steel.

a stop tab, or some other device.

CLOSED

FRONT SIDE

SHEAR GATE DETAILS

OVERFLOW ELEVATION
AS SPECIFIED IN CONTRACT

WEIR LENGTH AND ELEVATION
AS SPECIFIED IN CONTRACT ~ \{{

REMOVABLE
WATERTIGHT
COUPLING

i

PLATE WITH
ORIFICE

(

NOTCH WEIR DETAIL ELBOW DETAIL

0.060" (in) Corrugated Aluminum Alloy Drain Pipe

0.064" (in) Corrugated Galvanized Steel Drain Pipe with Treatment 1

0.064" (in) Corrugated Aluminized Steel Drain Pipe

0.060" (in) Aluminum alloy flat sheet, in accordance with ASTM B 209, 5052 H32 or EPS
High Density Polyethylene Storm Sewer Pipe

1. The pipe supports and the flow restrictor shall be constructed of the same material and be anchored
at a maximum spacing of 36" (in). Attach the pipe supports to the manhole with 5/8" (in) stainless
steel expansion bolts or embed the supports into the manhole wall 2" (in).

2. The vertical riser stem of the flow restrictor shall be the same diameter as the horizontal outlet

The flow restrictor shall be fabricated from one of the following materials:

4. The frame and ladder or steps are to be offset so that: the shear gate is visible from the top;
the climb-down space is clear of the riser and gate; the frame is clear of the curb.

The multi-orifice elbows may be located as shown, or all placed on one side of the riser to assure ladder
clearance. The size of the elbows and their placement shall be specified in the Contract.

Restrictor plate with orifice as specified in the Contract. The opening is to be cut round and smooth.

7. The shear gate shall be made of aluminum alloy in accordance with ASTM B 26 and ASTM B 275,
designation ZG32A; or cast iron in accordance with ASTM A 48, Class 30B.

The lift handle shall be made of a similar metal to the gate (to prevent galvanic corrosion), it may
be of solid rod or hollow tubing, with adjustable hook as required.

A neoprene rubber gasket is required between the riser mounting flange and the gate flange.
Install the gate so that the level-line mark is level when the gate is closed.
The mating surfaces of the lid and the body shall be machined for proper fit.

8. The shear gate maximum opening shall be controlled by limited hinge movement,

9. Alternative shear gate designs are acceptable if material specifications are met.

%MQ«; ” ,Q Heilman, Julie
Jan 25 2017 2:57 PM )
cosign
CATCH BASIN TYPE 2
WITH FLOW RESTRICTOR

STANDARD PLAN B-10.40-01
SHEET 1 OF 1 SHEET
APPROVED FOR PUBLICATION
»‘{.' g?f‘{”’fng?” fa:qz’?;cori!/cgw AM
- STATE DESIGN ENGINEER
'7_’ Washington State Deportment of Transportation

cosgn




DRAWN BY: ADAM COCHRAN

ELBOW ~ SEE DETAIL

BAFFLE WALL

MANHOLE RING AND COVER WITH

LOCKING BOLTS, MARKED "DRAIN"

4" MIN.
16" MAX.

B

PLAN
I 1
7 T ¥ O
1 1 Ll:
4 1 ! > .
1 - 1
TOP OF = A
BAFFLE WALL ‘\“’ EREICHS TN 2
3
4 In ﬂ\ |
S
. ol 1
It 1l
' " It :__:
4 IF==7 .
STEPS OR ) neoon ‘/
LADDER = 3}~ Il — _ Ji . .

=20 ][\ ]
=i ‘ ¥
M I ) W

1" .
It 1l 1

1"
I _ i 1 N
IF ==V 4

N

7— ELBOW ~ SEE DETAIL

BAFFLE WALL

BOTTOM ORIFICE PLATE

24" MIN. | 24" MIN.
|

(72" MIN.)

SECTION @

GROUTED

BAFFLE WALL

CIRCULAR ADJUSTMENT SECTIONS —]

1

<

¢

<
_....._q
" a

e
Q

< .

4 -

UPPER FLOW ORIFICES —A

BOTTOM FLOW ORIFICE — |

MANHOLE RING ~ COVER
REMOVED FOR CLARITY

oL

ELBOW DETAIL

REMOVABLE, WATER-
TIGHT COUPLING

\— PLATE WITH ORIFICE

A

ISOMETRIC CUTAWAY

NOTES

1. See Contract for size and location of all pipes and orifices.

Baffle wall shall have #4 Bar at 12" spacing each way.

2
3. Precast baffle shall be keyed and grouted in place.
4

Bottom orifice plate shall be galvanized steel with a min-
imum thickness of 1/4". Attach orifice with 1/2" stainless

steel bolts.

5. Upper flow orifice plates and elbows shall be aluminum,
aluminized steel or galvanized steel. Galvanized steel
shall have Treatment 1.

BOTTOM ORIFICE
PLATE

ACCESS ~ MANHOLE RING, COVER,
AND ADJUSTMENT SECTIONS
REMOVED FOR CLARITY

| EXPIRES JULY 1, 2007 |

CATCH BASIN TYPE 2
WITH BAFFLE TYPE
FLOW RESTRICTOR

STANDARD PLAN B-10.60-00

SHEET 1 OF 1 SHEET

l ‘ APPR?% FOR PUBLICATIOZ 504

STATE DESIGN ENGINiR DATE

rtment of Transportation

)

Washington State D
ashmngion ate J
\7/




DRAWN BY: FERN LIDDELL

=]

PLAN VIEW
FRAME AND VANED GRATE

TOP OF RISER
L ]

/ EXTENSION
INTEGRATED DUCTILEIRON/ U

BASE PLATE TO MATCH BASIN
0.D. (SEE NOTE 6)

12" TO 78"
EXTENSION ~
AS NEEDED

FIELD GLUE JOINT

\

RISER EXTENSION

BODY BASIN

SEE CONTRACT FOR (SEE NOTE 1)

OUTLET TYPE, SIZE, AND
DIMENSION (TYP.)

SUMP DEPTH l

VARIES ~
SEE CONTRACT

18", 24", AND 30"

BASINS
AVAILABLE

BASIN BODY

4" (IN) ON BODY SIZE OF 18" TO 24" (IN)
6" (IN) ON BODY SIZE OF 30" (IN)

NOTES

1.

Drain basin to be custom manufactured according to plan details.
Risers are needed for basins over 84" (in) due to shipping restrictions.
The maximum depth from finished grade to the lowest invert shall be 8' (ft).

Drainage connections shall utilize flexable elastometric seals conforming
to ASTM F477 and shall meet the requirements of ASTM D3212.

Risers can be trimmed down to 3" (in) extension without interfering
with the installation of the frame.

These structures can be used for Type 1, Type 1L, and Type 2 structures.
usage for the Type 2 structures shall be limited to pipe size use only.

Basins shall be manufactured from PVC pipe stock meeting the require-
ments of ASTM D1784, cell classification 12454.

Ductile iron castings for PVC catch basins shall conform to the requirements
of ASTM A536, grade 70-50-05, and shall meet the proof load testing
requirements of AASHTO M 306.

Bolt-down capability is required on all frames, grates, and covers, unless
specified otherwise in the Contract. Provide 2 holes in the frame that are
vertically aligned with the grate or cover slots. The frame shall accept the
304 Stainless Steel (S.S.) 5/8" (in) - 11 NC x 2" (in) allen head cap screw
by being tapped, or other approved mechanism. Location of bolt-down
holes varies by manufacturer.

INTEGRATED DUCTILE IRON
BASE PLATE TO MATCH BASIN
0O.D. (SEE NOTE 6)

RISER SECTIONS AND/OR BASINS CAN
BE CUT AT A SLOPE OF 2% WITHOUT
AFFECTING THE INSTALLATION OF
THE GRATE FRAME

DEPTH~2'-0"

l MINIMUM PIPE BURIAL

(SEE NOTE 2)

INVERT ACCORDING TO THE CONTRACT

: - . Hcilman, Julie
%“Q«L . . Jan 25 2017 2:57 PM

GRAVEL BACKFILL FOR
PIPE ZONE BEDDING

ELEVATION VIEW

cosign
CATCH BASIN - PVC
STANDARD PLAN B-10.70-00

SHEET 1 OF 1 SHEET

APPRO}VED FORCPUBLI(;AJION
- ¥ ampenter, Jef
.»L; %f' ?g:w}‘?’ Jan 26 2017 6:50 AM —

STATE DESIGN ENGINEER
A ; "
'7’- Washington State Department of Transportation
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DRAWN BY: LISA CYFORD

MANHOLE RING AND COVER

NOTES

1. Knockouts shall have a wall thickness of 2" (in) minimum to 2.5" (in) maximum.

2. For pipe allowances, see Standard Plan B-10.20.

3. No steps are required when height is 4' (ft) or less.

. , > - CIRCULAR ADJUSTMENT SECTION
é g § b " '.”/
i 5|5 5 - MANHOLE DIMENSION TABLE
~ - .t L
e | T 5 > FLAT SLAB TOP DIAM. MIN. MIN. MAXIMUM MINIMUM
SRS Y s e . v WALL BASE | KNOCKOUT | DISTANCE
KA Ae THICKNESS | THICKNESS SIZE BETWEEN
R . KNOCKOUTS
'b::'.;' '::’..' 48" 4" 6" 36" 8"
". ... SEE TABLE '.:.."' 54u 4.5" 8" 42u 8"
’:‘ ’ —] ' ..'_ 60" 5-- 8" 48" 8"
[ STEPS OR LADDER e - N . - .
.z - \\___:‘_. 72 6 8 60 12
? > ..‘ ." 84“ 8" 12" 72" 12"
o R T
i 50 =1 96" g" 12" 84" 12"
-1, _ ’Lr> PRECAST RISER SECTIONS 120" 10" 12" 96" 12"
e, N =
5 “le ke 144" 12" 12" 108" 12"
- R CHANNEL AND SHELF
"0" RING \| PN D e / REINFORCING STEEL (TYP.)
o . Eh 2 ., .. . } . ;géi\\
?g OQ&E%QQ@& ? B Al
GRAVEL BACKFILL FOR
PIPE ZONE BEDDING
SEPARATE BASE INTEGRAL BASE
PRECAST PRECAST WITH RISER

. . Hcilman, Julie
%)“-QAL "LQAMU , Jan 252017 2:58 PM
k COSISH
MANHOLE TYPE 3
STANDARD PLAN B-15.60-02

SHEET 1 OF 1 SHEET
APPROVED FOR PUBLICATION
f V/ { ﬂ' f;"fﬁéﬂlff :50 AM
- ) STATE DESIGN ENGINEER )
vT’ Washington State Department of Transportation




DRAWN BY: FERN LIDDELL

CIRCULAR FRAME (RING) ~ SEE
STANDARD PLAN B-30.70

TOE OF DRYWELL SLOPE /
BOTTOM OF SWALE (TYP.)

CIRCULAR GRATE ~ SEE
STANDARD PLAN B-30.80

TOE OF SWALE SLOPE /
BOTTOM OF SWALE (TYP.)

ADJUSTMENT
SECTION (TYP.)

6H -
SH:ay

24" MIN,

CONE SECTION
< ~ SEE NOTE 1

VARIES

'
i fe—
'
1

1

]
L
[
[}

[
>

GRAVEL BACKFILL
FOR DRYWELL

00

SEEPAGE PORT (TYP.) ~
SEE NOTE 2

ﬁ_

VY VIl

12"

48" 1.D.

CUTAWAY ELEVATION VIEW

GROUND LINE

\ UNDISTURBED SOIL

NATIVE BACKFILL

UNDERGROUND DRAINAGE
GEOTEXTILE, MODERATE
SURVIVABILITY, CLASS A

LIMIT OF EXCAVATION
1H : 2V SLOPE (MAX.)

NOTES

1. Precast concrete cone sections may be eccentric or concentric.

2. Seepage port orientation varies among manufacturers.

3. When necessary, knockouts on precast cone, drywell base and
riser sections shall have a wall thickness of 1 1/2"
minimum and 2" maximum.

TOE OF SWALE SLOPE/

/ BOTTOM OF SWALE

DISTANCE VARIES

SEE CONTRACT

TOE OF DRYWELL SLOPE /
BOTTOM OF SWALE

FOUR &" DIAM. DRAIN HOLES (TYP.)
POSITIONED NOT TO INTERFERE

WITH REINFORCING BARS

INTEGRAL BASE DETAIL

TOE OF SWALE SLOPE / /

BOTTOM OF SWALE

PLAN VIEW

3idfiz
DRYWELL TYPE 1
(FOR SWALE)
STANDARD PLAN B-20.20-02

SHEET 1 OF 1 SHEET

APPROVEFQRJPUBLICATION /
é%% 3/6 1z

STATE DESIGN ENGINEER DATE

A
Washington State Department of Transporfation
L7/




DRAWN BY: FERN LIDDELL

1R

APPROX. 12 OF
OPENING HEIGHT

OPENING HEIGHT
4" MIN.

TOP OF GRATE

NOTES

1.

=512"
LEVEL
HOOD
~
4
1/2" MIN. -—
070 1"
CLEARANCE .\
g -0
SEE NOTE 3
—\\\‘\'/<:S
EN
N
N
N

N

/ FRAME

SAFETY BAR / DEBRIS GUARD /
5/8" MINIMUM DIAMETER STEEL
ROD (SEE NOTE 2)

DETAIL SECTION @

29" MIN.
1" MIN. 20 14
(TYP)
|
L
|
RS
Z\g
| 2 E SEE NOTE 4
49 (TYP)
SEE NOTE 2 i .
(TYP) ¥ Z
: =
R
HOLE OR SLOT FOR
/ ATTACHING HOOD (TYP.)
O
n (o)

TOP VIEW
FRAME DETAIL

FACE OF
CURB \‘

CATCH BASIN ~

€
<5/— SEE
€
30

g

o

NOTE 1

GRATE ~
SEE NOTE 1

T
==,

Pad ~~

34" (WIDE SIDE)

" CATCH BASIN TYPE 1
. : ]

’
’

~

-~ .

~-je-

40" (WIDE SIDE)

, CATCH BASIN TYPE 1L

MATCH TOP OF HOOD
TO TOP OF CURB (TYP.)

CURB OR CURB AND GUTTER —\

HOOD

/

ISOMETRIC VIEW

COMBINATION INLET
FRAME, HOOD, AND VANED GRATE

. < ~~
CATCH BASIN TYPE 1 /\/
SHOWN

This inlet requires the precast catch basin unit to be rotated 90 degrees so that the narrow
side is parallel to the curb line. When calculating offsets from curb to CL of the precast
catch basin, please note that the CL of the grate is not the CL of the precast catch basin.
See Section A

The dimensions of the frame and hood may vary slightly among different manufacturers.
The Frame may have cast features intended to support a debris guard. Hood units may be
mounted inside or outside of the frame. The methods for fastening the safety bar / debris
guard rod to the hood may vary. The hood may include casting lugs. The top of the hood
may be cast with a pattern.

Attach the hood to the frame with two 3/4" x 2" hex head bolts, nuts, and oversize washers.
The washers shall have diameters adequate to ensure full bearing across the slots.

Bolt-down capability is required on all frames, grates and covers, unless specified in the
Contract. Provide two holes in the Frame that are vertically aligned with the grate slots.

The frame shall accept the 5/8" x 11 NC x 2" allen head cap screw by being tapped, or other
approved mechanism. The location of bolt-down holes varies among manufacturers.

See BOLT-DOWN DETAIL, Standard Plan B-30.10.

Only ductile iron Vaned Grates shall be used. See Standard Plans B-30.30 and B-30.40
for grate details. Refer to Standard Specification 9-05.15(2) for additional requirements.

This plan is intended to show the installation details of a manufactured product. This plan is not
intended to show the specific details necessary to fabricate the castings depicted in this drawing.

SAFETY BAR / DEBRIS GUARD

20" x 24" VANED GRATE

FRAME

COMBINATION INLET

STANDARD PLAN B-25.20-01

E SHEET 1 OF 1 SHEET

}0 APPR D FPR PUBLICATION
s/
o (=] r A
STATE DESI ENGINEER DATE
A

Washington State Department of Transportation
\ /4




DRAWN BY: MARK SUJKA

FRAME AND VANED GRATE

6" OR 12"

RECTANGULAR ADJUSTMENT SECTION

#3 BAR EACH CORNER /

#3 BAR HOOP ]
TOP AND BOTTOM

~

ONE #3 BAR
ACROSS BOTTOM

PRECAST BASE SECTION

PIPE ALLOWANCES

PIPE MATERIAL DIAMETER
(INCHES)

REINFORCED OR 127
PLAIN CONCRETE
ALL METAL PIPE 15"
CPSSP * -
(STD. SPEC. SECT. 9-05.20)
SOLID WALL PVC 15"
(STD. SPEC. SECT. 9-05.12(1))
PROFILE WALL PVC 15"
(STD. SPEC. SECT. 9-05.12(2))

ONE #3 BAR HOOP FOR 6" (IN) HEIGHT
TWO #3 BAR HOOPS FOR 12" (IN) HEIGHT

% CORRUGATED POLYETHYLENE
STORM SEWER PIPE

#3 BAR EACH CORNER
18" (IN) MIN.

#3 BAR HOOP

SEE NOTE 1
ALTERNATIVE PRECAST BASE SECTION

NOTES

1.

As acceptable alternatives to the rebar shown in the PRECAST BASE
SECTION, fibers (placed according to the Standard Specifications), or
wire mesh having a minimum area of 0.12 square inches per foot shall
be used with the minimum required rebar shown in the ALTERNATIVE
PRECAST BASE SECTION. Wire mesh shall not be placed in the
knockouts.

The knockout diameter shall not be greater than 18" (in) . Knockouts shall
have a wall thickness of 2" (in) minimum to 2.5" (in) maximum. Provide a
1.5" (in) minimum gap between the knockout wall and the outside of the pipe.
After the pipe is installed, fill the gap with joint mortar in accordance

with Standard Specification Section 9-04.3.

The maximum depth from the finished grade to the lowest pipe invert
shall be &' (ft).

The frame and grate may be installed with the flange up or down. The
frame may be cast into the adjustment section.

The Precast Base Section may have a rounded floor, and the walls may
be sloped at a rate of 1 : 24 or steeper.

The opening shall be measured at the top of the precast base section.

All pickup holes shall be grouted full after the inlet has been placed.

- . %,' Heilman, Julie
%#Qu, .QM.!. , Jan 25 2017 2:58 PM
cosign

CONCRETE INLET

STANDARD PLAN B-25.60-01
SHEET 1 OF 1 SHEET
APPR(‘),VED FOR PUBLICATION
ur Ny Carpenter, Jeff
M 4 d ¥
4, % %e;ff,/’ Jan 26 2017 6:50 AM
STATE DESIGN ENGINEER
Washington State Depart t of Transportati
al e m sporiation
'7_’ ashington p ent of Transp:




DRAWN BY: FERN LIDDELL

NOTES

251/4"

29 1/4"
78 e 1. This frame is designed to accommodate 20" (in) x 24" (in) grates or covers
| as shown on Standard Plans B-30.20, B-30.30, B-30.40, and B-30.50.
3" 2. Bolt-down capability is required on all frames, grates, and covers, unless
/ specified otherwise in the Contract. Provide 2 holes in the frame that are
vertically aligned with the grate or cover slots. The frame shall accept the
304 Stainless Steel (S.S.) 5/8" (in) - 11 NC x 2" (in) allen head cap screw
by being tapped, or other approved mechanism. Location of bolt-down holes
varies by manufacturer.
& / N 3. Referto Standard Specification Section 9-05.15(2) for additional
Y / il requirements.
15/8" | RECESSED ALLEN
BOLT-DOWN HOLE (TYP.) ~ : HEAD CAP SCREW
5/8" (IN) - 11 NC (SEE 5 304 S.S. 5/8" (IN) - 11
DETAIL & NOTE 2) 3 ! NC x 2" (IN)
| L '
° y
GRATE
_@ 212
DETAIL e i
i
|
i
! FRAME
|
o) L/
N== N
=
—_—
%\
. |
HOLE
BOLT-DOWN DETAILS
SEE NOTE 2
TOP FLANGE UPWARD
FRAME CAST INTO PRECAST
ADJUSTMENT SECTION ~ SEE
STANDARD PLAN B-30.90 FOR
ADJUSTMENT SECTION DETAILS
24 14" ]
- N Heilman, Julie
%’-&4 %,.,QM,,,,_, Jan 252017 2:59 PM
/ cosign
/ RECTANGULAR FRAME
(REVERSIBLE)
A
STANDARD PLAN B-30.10-02
SHEET 1 OF 1 SHEET
SECTION @ APPROVED FOR PUBLICATION
Py 4 Carpenter, Jefl'
W" %7 Jan 26 2017 6:51 AM g
- * STATE DESIGN ENGINEER
ISOMETRIC VIEW 7— Washington State Department of Transporiation
SHOWING THE VARIATIONS \/ 4




DRAWN BY: FERN LIDDELL

24"

20"

|
1
1
t
1
]
3
]
]
]
)
)
)
]
'
]
)
]
)
]
]
)
)
]
'
]
)
)
)
)
]
”
[}
]
)
1
1
1
1
'
]
)
)
'
'
]
)
[}
[}
[}
1
)
[}
[
1
[}
3
]
)
)
)
)
)
]
)
]
)
)
!

—ece Liccnnunccam e

N

..-'.-_---‘.~----_-----------m._'
I

BOLT-DOWN SLOT ~ SEE
DETAIL AND NOTE 1

NOTES

1.

| 26" R.~ SEENOTE 2

Bolt-down capability is required on all frames, grates, and covers, unless
specified otherwise in the Contract. Provide 2 holes in the frame that are
vertically aligned with the grate or cover slots. The frame shall accept the
304 Stainless Steel (S.S.) 5/8" (in) - 11 NC x 2" (in) Allen head cap screw
by being tapped, or other approved mechanism. Location of bolt-down
holes varies by manufacturer.

Alternative reinforcing designs are acceptable in lieu of the rib design.

Refer to Standard Specification Section 9-05.15(2) for additional
requirements.

For frame details, see Standard Plan B-30.10.

1 RECESSED ALLEN

"\

11/2" l L
ES\\\\\\\\\\\\\\§\\\\\\\\\\\\\

AN

3/4"

HEAD CAP SCREW
304 S.S. 5/8" (IN) - 11
NC x 2" (IN)

GRATE

GRATE

11/4"

L

N =
©
7]
|
|
i
!

SLOT

{
i 2 1/2" DIAM. HOLE
| e L
3 N [ A e, - _@
4 . —
: o —
: . <> T
! ' R - < <
' - L - <
! < < <
! < < -
' < L < P
H < L <
H ' R L R <
[ : P - - - <
S ———e e : C : : : : : C :
TOP i
NOOMNNNONNNNNNNNNNN

4

39" R.~SEENOTE 2

o
5/8"

. l—— 3/4" DIAM. HOLE
i 1/2" DIAM. HANDLE

ISOMETRIC

NN
\% \,/—FRAME
N\

BOLT-DOWN DETAILS
SEE NOTE 1

%""Q‘i m\/ ienilznga;é:g“zezso PM
cosign
RECTANGULAR SOLID
METAL COVER

STANDARD PLAN B-30.20-03
SHEET 1 OF 1 SHEET
APPROVED FOR PUBLICATION
‘&: 1;:;7’(" 'Zj«'” N5 2017 651 AM
- STATE DESIGN ENGINEER
"7", Washington State Department of Transportation




DRAWN BY: FERN LIDDELL

1 5/8" MAX,

UI FOUNDRY NAME]

<— MO1d

[<=FLowW ]|

TOP

24"

7 OR 8 EQUAL SPACES |

DIRECTION OF FLOW

SECTION @

iy

SLOT ~ SEE DETAIL
AND NOTE 1

20"

3n

su

5||

g

2,
L za
Lo L
Ll @1

4

NOTES

1.

2.

3.

GRATE

ISOMETRIC

Bolt-down capability is required on all frames, grates, and covers, unless
specified otherwise in the Contract. Provide 2 holes in the frame that are
vertically aligned with the grate or cover slots. The frame shall accept the
304 Stainless Steel (S.S.) 5/8" (in) - 11 NC x 2" (in) Allen head cap screw
by being tapped, or other approved mechanism. Location of bolt-down
holes varies by manufacturer.

Refer to Standard Specification Section 9-05.15(2) for additional
requirements.

For frame details, see Standard Plan B-30.10.

RECESSED ALLEN
HEAD CAP SCREW
304 S.S. 5/8" (IN) - 11
NC x 2" (IN)

l\]

GRATE

/'— FRAME
N

BOLT-DOWN DETAILS
SEE NOTE 1

% . Heilman, Julie

”)QE\,W, . Jan2520173:00 PM
RECTANGULAR
VANED GRATE

STANDARD PLAN B-30.30-02
SHEET 1 OF 1 SHEET
APPROVED FOR PUBLICATION

. ) Carpenter, Jeff
s 1./’ -
;7,,’,'/ 17 Jan 26 2017 6 51 AM

cosign

STATE DESIGN ENGINEER
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DRAWN BY: FERN LIDDELL

Ul FOUNDRY NAME |

TOP

24" |

4 EQUAL SPACES |

1
| | 4 EQUAL SPACES 1 1

NONNFLATS
SECTION @

1 5/8" MAX.

iy

SLOT ~ SEE DETAIL
AND NOTE 1

NOTES

1. Bolt-down capability is required on all frames, grates, and covers, unless

/— FRAME

\ 7

BOLT-DOWN DETAILS
SEE NOTE 1

:‘l specified otherwise in the Contract. Provide 2 holes in the frame that are
7 vertically aligned with the grate or cover slots. The frame shall accept the
////A 304 Stainless Steel (S.S.) 5/8" (in) - 11 NC x 2" (in) Allen head cap screw
ﬁ by being tapped, or other approved mechanism. Location of bolt-down
™ ; holes varies by manufacturer.
i ___ff’ _________ %;_ 2. Refer to Standard Specification Section 9-05.15(2) for additional
! requirements.
Jo_ _ "_";1,:_ 3. For frame details, see Standard Plan B-30.10.
fn """ '
io P L RECESSED ALLEN
. TTyTTTT : I\l ! HEAD CAP SCREW
5 ' 304 S.S. 5/8" (IN) - 11
R _fomad / /:\ NC x 2" (IN)
o VI E ;
T S : GRATE
o et Rttt i
' 3/4"
d__. _peomab GRATE 114"
o T
& : ' -
; o
|

7]
m
Q
=
o
z

Hcilman, Julic
Jan 252017 3:00 PM

e
-~

Qe K.
RECTANGULAR

BI-DIRECTIONAL
VANED GRATE

STANDARD PLAN B-30.40-02
SHEET 1 OF 1 SHEET
APPROVED FOR PUBLICATION

ya Carpenter, Jeff
L Ll o Jan 26 2017 6'52 AM
./',,/ #

ISOMETRIC

STATE DESIGN ENGINEER

Wash H D f Ti
ashington State Department of Transportation
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DRAWN BY: FERN LIDDELL

20"

Ul FOUNDRY NAME]

A\

[ THIS SIDE TOWARD CURB =—>>|

C\ SLOT ~ SEE DETAIL

AND NOTE 1

\\( 1" OPENING (TYP.)

TOP

NOTES

1. Bolt-down capability is required on all frames, grates, and covers, unless
specified otherwise in the Contract. Provide 2 holes in the frame that are
vertically aligned with the grate or cover slots. The frame shall accept the
304 Stainless Steel (S.S.) 5/8" (in) - 11 NC x 2" (in) Allen head cap screw
by being tapped, or other approved mechanism. Location of bolt-down
holes varies by manufacturer.

Refer to Standard Specification section 9-05.15(2) for additional
requirements.

3. For frame details, see Standard Plan B-30.10.

4. The thickness of the grate shall not exceed 1 5/8” (in).

RECESSED ALLEN
HEAD CAP SCREW

304 S.S. 5/8" (IN) - 11
NC x 2" (IN)

GRATE

ISOMETRIC

BOLT-DOWN DETAILS

- . Heilman, Julie
% Mw Jan 25 2017 3:00 PM
cosign
RECTANGULAR
HERRINGBONE GRATE

STANDARD PLAN B-30.50-02
SHEET 1 OF 1 SHEET
APPROVED FOR PUBLICATION

nier, Jeff’

LA Carpe
[,ﬁ/’ %{7 1an 262017 6 52 AM
)

STATE DESIGN ENGINEER

’ Waoshington State Depc ment of Tr rtation
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DRAWN BY: LISA CYFORD

3/8"

@

o]
5/8"

R

o7
/i
b o
s -
BLIND PICK NOTCH
DETAIL "A"

17/16"

' WASHER

|
156" (SEE NOTES)
| | I/ i
Z]n—"':‘y

%

l_syi
S
3" ||
5/8"

NS
\

;N— 1/4" DOVETAIL GROOVE

1/2 (MIN.)

WITH NEOPRENE GASKET
(SEE NOTES)

BOLT-DOWN / WATERTIGHT
DETAIL "B"

1/2" (TYP.) I
RING PLAN
| 27 5/8" |
‘, 26 3/8" |
T I
- 1
°l | r 1 A\ 5/8"
. 24"
by
3 ‘ 26 3/4" ‘
' 34 1/8" '
| |
RING SECTION @
SKID GROOVE
PATTERN ~ SEE
DETAIL SEE DETAIL "A"

COVER PLAN

© . SEE DETAIL A"
L I Y A
o~ wn

(SEENOTE7)
STANDARD
TYPE 1

SEE DETAIL "B"

DRILL AND TAP 5/8" - 11NC

! HOLE FOR 1 1/2" x 5/8"
STAINLESS STEEL SOCKET
HEAD CAP SCREW (TYP.)

|
l 1'
|

6“

4

I DN

314"

SEE DETAIL"B

SEE DETAIL "A"

‘._1_
278"

COVER PLAN

5/8"

/ SEE DETAIL "A"

4
N
|

(SEE NOTE 7)

BOLT-DOWN / WATERTIGHT

TYPE 2

NOTES

1. The gasket and groove may be in the seat (frame) or in the underside of
the cover. The gasket may be “T" shaped in section. The groove may be

cast or machined.

2. Bolt-down capability is required on all frames, grates, and covers, unless
specified otherwise in the Contract. Provide 3 holes in the frame that are
vertically aligned with the grate or cover slots. The frame shall accept the
5/8" - 1 NC x 2" Allen head cap screw by being tapped, or other approved
mechanism. Location of bolt down holes varies by manufacturer.

3. For bolt-down manhole ring and covers that are not designated "Watertight,"
the neoprene gasket, groove, and washer are not required.

4. Washer shall be neoprene (Detail "B").

5. In lieu of blind pick notch for manhole covers, a single 1" pick hole is
acceptable. Hole location and number of holes may vary by manufacturer.

6. Alternative reinforcing designs are acceptable in lieu of the rib design.

7. For clarity, the vertical scale of the Cover Section has been exaggerated,
it is 1.5 times the horizontal scale (1H:1.5V).

iy

SKID GROOVE PATTERN

SPECIFY LETTERING

OOOONXY
(XXX
X0

(XXXXXRXXS
)

00
NG
2
4
A
VIS
O
4%
000
A
e
(o
X3
0%
W%
e

ﬁp..’

¢

(>
9,

)
&

‘

%

XX X0
:
¢

(>

(XXX
)

O

ISOMETRIC VIEW

~ 3/16"

T

CIRCULAR FRAME (RING)

AND COVER

STANDARD PLAN B-30.70-03

SHEET 1 OF 1 SHEET

STATE DEFIGN ENGINEER
3 .
m Washington State Department of Transportation

LICATION
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DATE




DRAWN BY: ADAM COCHRAN

- —_ e -

~ e ——

26 3/16"

C

\
'y
\
3
\

I\

27/32"

3/4"

1"

77

N

éz//

7

;..
\%4

i

NOTES
1. For use with Circular Frames (rings) detailed in Standard Plan B-30.70.

2. Slotted Manhole Covers are intended for use with Drywells only. See
Standard Plans B-20.20 and B-20.60.

ISOMETRIC VIEW

[ EXPIRES JULY 1, 2007 |

CIRCULAR GRATE
STANDARD PLAN B-30.80-00

SHEET 1 OF 1 SHEET

P Ep\FOR PUBLICATION
M &80k

N STATE DESIGN ENGINEER DATE
- [ .
'7_’ Washington State artment of Transportation




DRAWN BY: FERN LIDDELL

20" x 24" (IN), OR
42" (IN) x 24" (IN)
RECTANGULAR
OPENING

#6 BARS @ 7" (IN) SPACING

24" (IN) DIAM., 48" (IN) DIAM.,
54" (IN) DIAM., OR 60" (IN)
DIAM. OPENING

12" —4

20" (IN) x 24" (IN), OR

42" (IN) x 24" (IN)

RECTANGULAR

OPENING

#5 BARS @ 6" (IN)
SPACING

24" (IN) DIAM., 48" (IN) DIAM.,
OR 54" (IN) DIAM. OPENING

TYPICAL ORIENTATION
FOR ACCESS AND STEPS

I 2" (TYP.) I—
1 - L'I |
fo' I L1"MIN. =
2 172" MAX. g
72" (IN) FLAT SLAB TOP ©

20" (IN) x 24" (IN) - OR
42" (IN) x 24" (IN)
RECTANGULAR

OPENING #4 BARS @ 6" (IN) SPACING

24" (IN) DIAM. OPENING

| ’“— 2" (TYP)
] . J |
L mm,

»] U
2 1/2" MAX.
48" (IN), 54", or 60" (IN) FLAT SLAB TOP

48" MAX.

D ENTENX]
LM RSN TN

P A
ALY K
AR NN

48" MIN.

ECCENTRIC CONE SECTION

ONE #3 BAR HOOP FOR 2", 4", OR 6" (IN)
TWO #3 BAR HOOPS FOR 12" (IN)

NOTE

Ladder rungs for manholes and catch basins shall
meet the requirements of AASHTO M 199.

-

10"
12" MIN. l"'rWN_'|
. . A
4" MIN. - 6" MAX. —$ JU a2
-— - S E
_l L _0’_ -T— |
STEP
T 3
16" MAX. _ | =
(TYP) @
4" MIN.
6" MAX.
PREFABRICATED LADDER

2", 4", 67, 12", OR 24" (IN)

ONE #3 BAR HOOP FOR 2", 4", OR 6" (IN)
DX TWO #3 BAR HOOPS FOR 12" (IN)
FOUR #3 BAR HOOPS FOR 24" (IN)

RECTANGULAR ADJUSTMENT SECTION

@ As an acceptable alternative to rebar, wire mesh having a
minimum area of 0.12 square inches per foot may be used
for adjustment sections.

@ As an acceptable alternative to conventional steel reinforcment,
manufacturers shall use Synthetic Structural Fibers meeting the
requirements of Standard Specification Section 9-05.50(10).

34" |

Heilman, Julie
Jan 2520173.01 PM

MISCELLANEOUS DETAILS

FOR
\L DRAINAGE STRUCTURES

j\ STANDARD PLAN B-30.90-02
D

SHEET 1 OF 1 SHEET
CIRCULAR ADJUSTMENT SECTION

APPROVED FOR PUBLICATION
4 ter, Jefl
Y/ .
W T
For rectangular and circular adjustment sections, approved alternate material
compositions are acceptable in lieu of precast concrete designs

Jan 26 2017 6:52 AM
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Wash S D f T
ashington State Department of Transportation
v7i g P p




L)
BOLT-DOWN
SLOT (TYP.) ~
SEE DETAIL ~ & =
& NOTE 2 C
Ox |
H am :

DRAWN BY: LISA CYFORD
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214"

TOP
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‘_‘ 15/8" MAX.
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7 EQUAL SPACES
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BOLT-DOWN DETAILS
SEE NOTE 2

312"

8 X
GRATE ~ = ;'
N
S < TR
- f
S
MRS
11 | | N
(o) ) i
7 S
BOLT-DOWN HOLE (TYP.) ~ / @
5/8" (IN) - 11 NC, SEE TOP SECTION @
DETAIL & NOTE 2
46 3/4"
| 42 174" . 50‘
//L 17
) A v 1
- ‘

RECESSED ALLEN NOTES
HEAD CAP SCREW

?1%45'2?(?»/1?” (IN) -1 1. The Contract may specify a rotated inlet installation. Orient the grates

in the frame so they intercept flow.

2. Bolt-down capability is required on all frames, grates, and covers, unless

GRATE

specified otherwise in the Contract. Provide 2 holes in the frame that are
vertically aligned with the grate or cover slots. The frame shall accept the

304 Stainless Steel (S.S.) 5/8" (in) - 11 NC x 2" (in) Allen head cap screw
by being tapped, or other approved mechanism. Location of bolt-down
holes varies by manufacturer.

3. Refer to Standard Specification Section 9-05-15(2) for additional

requirements.

4. Frame and Grates shall be Ductile Iron.

FRAME

NORMAL INSTALLATION

ROTATED INSTALLATION

ISOMETRIC VIEWS
SEE NOTE 1

§l¢;§\

A

%M-QI; M,,,_, 12526175 01 M
FRAME AND DUAL

VANED GRATES
FOR GRATE INLET

STANDARD PLAN B-40.40-02

SHEET 1 OF 1 SHEET

APPROJVED FOR PUBLICATION

y e i Carpenter, Icff

LB 5;:;;}’?‘ Jan26 2017 652 AM
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DRAWN BY: MARK SUJKA

6" MIN.

2" MIN.

SEE CONTRACT FOR
BACKSLOPE DETAILS

SECTION ON DITCH LINE

TYPE 3 GRATE SHOWN

DITCH LINE

DIKE INSTALLATION FOR PREFERRED SLOPE

|

i

|

i

]

|

|

|

i

i

i

i

i
N
|
)
' o
=
| (@]
. I
!

|

1

|

30
42"

PLAN

| GRATE SUPPORT (TYP.)

~ SEE DETAIL

48"

6" MIN.

SECTION @

18"

4" (IN) x 3" (IN) x 1/2" (IN) x 35 1/4" (IN)

NOTES

1.

The top of the inlet shall be placed at ground level to present an unob-
structed ditch or median section.

Bevel or round exposed concrete edges 1/2" (in).

Pipes may enter through the knockouts at any reasonable angle provided
the outside of the pipe can be contained within the knockout provided.

The grade line of the lowest inlet pipe shall enter the structure at an ele-
vation equal to or higher than the grade line of the outlet pipe.

All pickup holes shall be grouted full after the inlet has been placed.
The steel angles shall be set so that each bearing bar of the grate shall
have full seating on both ends. The finished top of concrete shall be
even with the grate surface. For grates, see Standard Plan B-50-20.

The amount, type, and grade of reinforcing steel is the responsibility of
the manufacturer.

The inside wall taper for form removal shall not result in any wall section
thinner than 6" (in) except in pipe knockout areas.

Precast inlets shall be marked with the manufacturer's identification on
the inside of the structure in some readily accessible location.

TOP
STEEL ANGLE
4" (IN) x 3" (IN) x 3/8" (IN)

STEEL PLATE ~ TACK WELD
) ——TOANGLE —_ [ | :
¥ - - . 1/2" (IN) DIAM. x 4* (IN) STEEL STUD ~

' : PLACE ALONG SUPPORT AS

H 5 172" (IN) x 1 1/2" (IN) x 1/4" (IN)
N J Ll U_/ STEEL ANGLE ———____| — " SHOWN FOR ANGLES

GRATE SUPPORT DETAIL
(FOUR SUPPORTS REQUIRED)

ISOMETRIC
(SHOWN WITH TYPE 1 GRATE)

ANCHOR STUD OPTION
END END

2
Y

. , Heilman, Julie
%Q«, Apr 262017 7.40 AM

DROP INLET TYPE 1

cosign

STANDARD PLAN B-45.20-01
SHEET 1 OF 1 SHEET
APPR?VED FOR PUBLICATION
s .)m)‘ Carpenter, Jel'T
Ty’?frﬁ% Jul 112017 1:38 PM
STATE DESIGN ENGINEER
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DRAWN BY: MARK SUJKA

|
— = %IIII"": """" ﬂl ------ - ﬁﬂ:—&—g ==
i
[ € DITCH
70 S R - N /A )
|
|
h
m (] =] 3 H}ll --1.2-~—__--::D- ------- [} -I-- |[{ll (=2} [~3] [=y) '

36"

-

Q
]

(=)

GRATE SUPPORT (TYP.)
~ SEE DETAIL

wr-1h

18"

12"

g

4" (IN) x 3" (IN) x 1/2" (IN) x 35 1/4" (IN)

|
TOP

STEEL ANGLE

4" (IN) x 3" (IN) x 3/8" (IN)
STEEL PLATE ~ TACK WELD

4

TO ANGLE
/_ \

[l |

I

SIDE

Ceeme

5 1/2" (IN) x 1 1/2" (IN) x 1/4" (IN)
i STEEL ANGLE ———— |

GRATE SUPPORT DETAIL
(SIX SUPPORTS REQUIRED)

END

1/4

6" MIN.

Lewmme

1/2" (IN) DIAM. x 4" (IN) STEEL STUD ~
PLACE ALONG SUPPORT AS
SHOWN FOR ANGLES

ANCHOR STUD OPTION

END

NOTES

1.

2" MIN,

ISOMETRIC
(SHOWN WITH TYPE 2 GRATE)

The top of the inlet shall be placed at ground leve! to present an unob-
structed ditch or median section.

Bevel or round exposed concrete edges 1/2" (in).

Pipes may enter through the knockouts at any reasonable angle provided
the outside of the pipe can be contained within the knockout provided.

The grade line of the lowest inlet pipe shall enter the structure at an ele-
vation equal to or higher than the grade line of the outlet pipe.

All pickup holes shall be grouted full after the inlet has been placed.
The steel angles shall be set so that each bearing bar of the grate shall
have full seating on both ends. The finished top of concrete shall be
even with the grate surface. For grates, see Standard Plan B-50.20.

The amount, type, and grade of reinforcing steel is the responsibility of
the manufacturer.

The inside wall taper for form removal shall not result in any wall section
thinner than 6" (in) except in pipe knockout areas.

Precast inlets shall be marked with the manufacturer's identification on
the inside of the structure in some readily accessible location.

Heilman, Julie
Jul 132017 7:18 AM

Qi N
DROP INLET TYPE 2
STANDARD PLAN B-45.40-01

SHEET 1 OF 1 SHEET

APPROVED FOR PUBLICATION
A af - Je!
{//{/{' F o 31 3017842 AM
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OPTIONAL 1" MAX. VENT HOLES __~
31/2"x 12" x 34 1/12°

ON BOTTOM FOR GALVANIZING

GRIND TOP AND BOTTOM

STRUCTURAL TUBING (TYP.) ? / FLUSH AFTER WELDING

TYPE 3

3 1/2" x 3 1/2" x 5/16" x 33 1/4"
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THREE SPACES

34 12"

SECTION

1/4

TYP.

TYPE 1

[ EXPIRES JULY 1, 2007 |

GRIND TOP AND BOTTOM

/N

STRUCTURAL TUBING (TYP.) ? ’47 FLUSH AFTER WELDING

31/2" x 3 1/2" x 5/16" x 33 1/4"
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DRAWN BY: FERN LIDDELL

TRENCH WIDTH
(SEE NOTE 3)
)%‘goéo Lo O
PIPE ZONE BACKFILL &50885%%’6 68%%@
(SEE NOTE 1) \ 5 cfQ'Q
DY ] w
%OO OOQO d %
GRAVEL BACKFILL FOR O \__ 85% 0.D. N
PIPE ZONE BEDDING 0 0 (SEENOTE4) W
(SEE NOTE 2) y Fow
DY = S 15% O.D.
FOUNDATION LEVEL —\ :

CONCRETE AND DUCTILE IRON PIPE

TRENCH WIDTH
(SEE NOTE 3)
i 3
- GRAVEL BACKFILL FOR .
PIPE ZONE BEDDING ©
(SEE NOTE 2)
b}) 0 w
0 Y ) P4
g Q
o w
o
e O e
FOUNDATION LEVEL —\ o
THERMOPLASTIC PIPE
TRENCH WIDTH
(SEE NOTE 3)
PIPE ZONE BACKFILL -
(SEE NOTE 1) PIOCTO X 098%05
O, C S o
N oQ oQC
0 O% 2l W
o= b
GRAVEL BACKFILL FOR o i A
PIPE ZONE BEDDING elg w
(SEE NOTE 2) a|lg &
FOUNDATION LEVEL j $~,

METAL AND STEEL RIB
REINFORCED POLYETHYLENE PIPE

NOTES

1. See Standard Specifications Section 7-08.3(3) for Pipe Zone Backfill.

See Standard Specifications Section 9-03.12(3) for Gravel Backfill for Pipe Zone Bedding.

2
3. See Standard Specifications Section 2-09.4 for Measurement of Trench Width.
4

For sanitary sewer installation, concrete pipe shall be bedded to spring line.

TRENCH WIDTH

(SEE NOTE 3)

S TEEE
1)
el 5
o [aYal
PIPE ZONE BACKFILL __~| (39 00)¢
(SEE NOTE 1) D o] w
Q 7 w
b o Cl = %
5% oy = N
GRAVEL BACKFILL FOR ')Q%Q 0d 3 g
PIPE ZONE BEDDING S Q0 o
(SEENOTE2) N\ I
Y o S 15% RISE
FOUNDATION LEVEL —\ o

PIPE ARCHES

CLEARANCE BETWEEN PIPES
FOR MULTIPLE INSTALLATIONS
MINIMUM
DISTANCE
PIPE SIZE BETWEEN
BARRELS
12" to 24" 12"
CIRCULAR PIPE ——
(DIAMETER) 30" to 96 DIAM. /2
102" to 180" 48"
PIPE ARCH 18" to 36" 1z
(SPAN) 43" to 142" SPAN /3
METAL ONLY 148" to 200" 48"

. . Heilman, Julie
% M Jan 25 2017 3:01 PM
PIPE ZONE BEDDING
AND BACKFILL

STANDARD PLAN B-55.20-01
SHEET 1 OF 1 SHEET
APPROVED FOR PUBLICATION
[/;7/4/;6:,} ﬁmiﬁii‘f:s: AM
STATE DESIGN ENGINEER

A . .
VT’ Washington State Department of Transportation
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CAST-IN-PLACE CONCRETE COLLAR \

COLLAR WIDTH ,
SEE NOTE 1

STEEL WELDED WIRE FABRIC ~ SEE NOTE 2

R iy —
&_J':_“J <
CONCRETE COLLAR OPTION

CORRUGATED METAL PIPE

RUBBER GASKETS ~ SEE NOTE 4

TYPE "K" COUPLING BAND ~ SEE NOTE &

24"

CONCRETE PIPE ~ SEE NOTE 3

IS IIIIIIND >

5

\ 24" WIDE, 1" THICK RUBBER GASKET

IN ACCORDANCE WITH STD. SPEC. 9-04.4(3)

COUPLING BAND OPTION

NOTES

1.

The Concrete Collar width shall be one half of the outside pipe diameter of the largest pipe.
The minimum Concrete Collar width shall be 12". Concrete Collars may be used with all pipe
materials and diameters. The Concrete Collar option shall only be used to extend existing

pipes.

Steel Welded Wire Fabric shall be in accordance with Standard Specification 9-07.7. Install
two wraps for size 6 x 6 W1.4 x W1.4 (10 Gage) Steel Welded Wire Fabric or one wrap for
any of the following sizes:

6 x 6 W2.1 x W2.1 (8 Gage)

6 x 6 W2.9 x W2.9 (6 Gage)

4 x 4 W2.9 x W2.9 (6 Gage)

4 x 4 W4.0 x W4.0 (4 Gage)

When a Coupling Band connection requires attachment to the bell end of a concrete pipe, the
bell end of the pipe shall be removed before the connection is installed.

Increase the outside diameter of the metal pipe to match the outside diameter of the concrete
pipe by installing 12" wide rubber gaskets, thickness as required (Coupling Band only). The
rubber gaskets shall be in accordance with Standard Specification 9-04.4(3).

Use a flat Type K Coupling Band. Type K Coupling Bands with dimples are not allowed for
the installation detail shown. The Coupling Band option shall only be used for extending ex-
isting pipes that have an inside diameter of 36" or less.

[ EXPIRES JULY 1, 2007 |

CONNECTION DETAILS FOR
DISSIMILAR CULVERT PIPE

STANDARD PLAN B-60.20-00

SHEET 1 OF 1 SHEET

l APPRO OR PUBLICATION
M"’“ 6-8-0b

STATE DESIGN ENGmEEu DATE

Washington State D
ashington ate epal
\7/

ent of Transportation




This page left blank intentionally.



DRAWN BY: BILL BERENS

PIPE ARCH
E{;’é AgcH HICKNESS DIMENSIONS (INCHES) END
INCHES) A B H L w T | skt | SECTION
(INCHES) ( SLOPE
TOL. | wax. | TOL. | TOL. | TOL. | ToL. et
SPAN | RISE STEEL ALUM. | £1” 1% [g1a27| 227 | z2° :
17 13 0.064 0.060 | 7 9 6 19 30 40 |1PC.| 212:1
21 15 0.064 0.060 | 7 10 6 23 36 46 | 1PC.| 2112:1
24 18 0.064 0.060 | 8 12 6 28 82 52 | 1PC.| 21/2:1
28 20 0.064 0075 | 9 14 6 32 48 58 | 1PC.| 24/2:1
35 24 0.079 0.075 | 10 16 6 39 60 70 | 1PC.| 24/2:1
42 29 0.079 0405 | 12 18 8 46 75 85 | 2PC.| 21/2:1
29 33 0.109 0.105 | 13 21 9 53 85 103 | 2PC. | 2112:1
57 38 | 0109 | 0438 | 0.105 | 18 26 12 63 90 14 | 3PC.| 2112:1
64 a3 | 0.109 | 0.138 | 0.105 | 18 30 12 70 | 102 | 130 |3PC.| 212:1
71 a7 | 0409 | 04138 | 0435 | 18 33 12 77 | 114 | 146 |3PC.| 2172:1
77 52 | 0109 | 0438 | — | 18 36 12 77 | 126 | 152 | 3PC.| 13/4:1
23 57 | 0109 | 0438 | — | 18 39 12 77 | 138 | 158 | 3PC.| 1112:1
PIPE
- HICKNESS DIMENSIONS (INCHES) ND
DIAM. (INCHES) A B H L w T | skirr [ SECTION
(INCHES) TOL. | wax. | TOL. | TOL. [ ToL | ToL. o
STEEL ALUM.| 1" 17 |z1a2r| z27 | 22 :
12 0.064 0.060 | 6 3 3 21 24 34 | 1PC.| 2412:1
15 0.064 0.060 | 7 8 6 26 30 40 |1PC.| 2112:1
18 0.064 0.060 | 8 10 6 31 36 a6 | 1PC.| 21/2:1
27 0.064 0.060 | 9 12 3 36 42 52 | 1PC.| 21/2:1
24 0.064 0075 | 10 13 6 a1 48 58 | 1PC.| 21/2:1
30 0.079 0075 | 12 16 8 51 60 70 | 2PC. | 21/2:1
36 0.079 0105 | 1a 19 9 60 72 94 | 2PC. | 21/2:1
42 0.109 0105 | 16 22 1 69 84 | 106 | 2PC.| 21/2:1
48 0.109 0405 | 18 27 12 78 90 | 112 | 2PC.| 2112:1
54 0.109 — | 18 30 12 84 102 | 122 | 2PC. | 21/2:1
60 | 0109 | 0138 | — | 18 33 12 87 114 | 134 | 3PC.| 13/a:1
66 | 0409 | 0438 | — | 18 36 12 87 120 | 142 | 3PC. | 112:1
72 | 0109 | 0438 | — | 18 39 12 87 126 | 146 | 3PC.| 11/3:1
78 | 0409 | 0438 | — | 18 42 12 87 132 | 152 | 3PC.| 11/4:1
84 | 0409 | 0438 | — | 18 45 12 87 138 | 158 | 3PC.| 11/6:1
FILL SLOPE

A w A
|
-
PIPE ~ ELEVATION

TOE PLATE

EXTENSION

REINFORCED EDGE
(SEE NOTE 6)

|8

TOE PLATE EXTENSION ~ WHEN REQUIRED;
GALVANIZED STEEL OR ALUMINUM, SAME
GAGE AS SKIRT, LAPPED 2" (IN), FASTENED W/
3/8" (IN) S.S. OR AL. RIVETS OR GALVANIZED
BOLTS ON 12" (IN) MAX. CENTERS.

SECTION @

==
z\z
S8
2|2
PIPE w I-I—
oo
ol
GALVANIZED
STEEL OR -
ALUMINUM SKIRT
PIPE & PIPE ARCH ~ PLAN
T
SPAN

:\l ['/ o] DRI N
N N - e o |
2o}
1
A w A
I
—
PIPE ARCH ~ ELEVATION

NOTES

1.

REINFORCED EDGE
(SEE NOTE 6)

TOE PLATE
EXTENSION

The diameter of the end section of Design B shall match the inside diameter of the
concrete pipe.

Skirt sections shall be made in one piece for round pipe with a diameter of 12" (in) to
24" (in) inclusive and for pipe arches with a rise of 13" (in) to 20" (in) inclusive. Skirt
sections for larger sizes of pipes may be multiple pieces in conformance with the
tabulated values shown.

Design A end sections for 42" (in) thru 84" (in) diameter and 49" (in) x 33" (in) thru

83" (in) x 57" (in) arch with annular corrugations and all helically corrugated pipe arch
include one foot of pipe length as a connector section. The connector section shall

be attached to the end section by welds, rivets or bolts and shall be the same thickness
as the end section.

Design C may be used in lieu of Design A for all metal pipe sizes except as noted.
Coupling bands may be any acceptable type for the pipe specified.

Multiple panel skirts shall have 2" (in) lap seams tightly joined by 3/8" (in) stainless steel
rivets or galvanized bolts on 6" (in) max. centers.

The reinforced edges of the following size End Sections shall be supplemented with
galvanized steel stiffener angles:

60" (in) thru 72" (in) diameter pipe ......ccccvceevverrvrrirennncn. 2" (in) x 2" (in) x 1/4" (in) angle

78" gin; and 84" (in) diameter gi e, and ] . .
77" (in) x 52" (in) & 83" (in) x 57" (in) pipe arch ........... 2 1/2" (in) x 2 1/2" (in) x 1/4" (in) angle

The above galvanized angles shall be attached by 3/8" (in) galvanized nuts and bolts.

Galvanized steel angle reinforcement will be placed under the center panel seams on the
72" (in) thru 84" (in) diam. pipe and 77" (in) x 52" (in) & 83" (in) x 57" (in) pipe arch End Sections.

As an alternative to the connector lug and threaded rod used on 12" (in) thru 24" (inz culvert pipe,
the attachment may be made with a 1" (in) wide strap, 16 gage galvanized steel fastened with a
1/2" (in) diam., 6" (in) long galvanized bolt and one squarehead nut.

%}AQ&; . Heilman, Julie
”}..0}\,\.:, , Jan2520173:02PM
cosign
FLARED END SECTIONS
STANDARD PLAN B-70.60-01

SHEET 1 OF 2 SHEETS
APPROVED FOR PUBLICATION
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DRAWN BY: BILL BERENS

PIPE
HE e
E o plpE arTerrTIIIITLD CONNECTOR E o
Z|w PIPE SECTION <|a
o ol Bt
= wik
o CONNECTOR LUG a
|2 THREADED ROD (SEE NOTES) .0~ THREADED ROD z |2
END SECTION % ﬂ _— END SECTION END SECTION
1 r\[ Y
FOR 12" (IN) THRU 24" (IN) PIPE FOR 30" (IN) THRU 84" (IN) PIPE FOR 42" (IN) THRU 84" (IN) PIPE AND
AND 17" (IN) x 13" (IN) THRU AND 35" (iN) x 24" (IN) THRU 49" (IN) x 33" (IN) THRU 83" (IN) x 57" (IN) PIPE ARCH
28" (IN) x 20" (IN) PIPE ARCH WITH 83" (IN) x 57" (IN) PIPE ARCH WITH WITH ANNULAR END CORRUGATIONS, AND ALL
ANNULAR END CORRUGATIONS ANNULAR END CORRUGATIONS HELICAL END CORRUGATED PIPE AND PIPE ARCH
TYPE 1 TYPE 2 TYPE 3
CONNECTION TO METAL PIPE CONNECTION TO METAL CONNECTION TO METAL PIPE
OR CORR. HDPE PIPE
DESIGN A
A
=(Q 1" (IN) MINIMUM
%5, CONCRETE PIPE LAP AFTER
&| T EXPANSION
wlE N—T: MASTIC WHERE
&lo — D -1/ : /‘ REQUIRED
o .
LESS THAN 30" DIAM. = 7" ALTERNATE VIEW /]
SMOOTH GALVANIZED STEEL, 30" DIAM. AND OVER = 13" FOR :
ALUMINUM, OR ALUMINIZED FEMALE END : PIPE PAYMENT
STEEL PIPE .~ /' TO THIS POINT _
~— NN J L. B
PIVOT BOLT / \ EXPANDER LUG
DESIGN B END SECTION
CONNECTION TO CONCRETE OR HDPE PIPE N
INLET END ONLY
24"
i PIPE 1
&|3 PIPE COUPLING BAND, SHOP BOLTED TO FLARED NOMINAL
=9 END SECTION WITH 3/8" (IN) BOLTS AT 6" (IN) ON SEM'E%%; D'ﬁ“‘ﬁ;ﬁ
Z|» CENTER MAXIMUM OR EQUIVALENT RIVETED OR e BEFORE
a|¥ WELDED CONNECTION. FOR USE WITH ALL SIZES CORRUGATING
By OF PIPE AND PIPE ARCH WITH ANNULAR ENDS AT . & Heilman, Julie
z|2 ky %%"Qw 40)\4,% , Jan 252017 3:39 PM
END SECTION : cosgn
FORM 172" (IN) x 2 2/3" (IN) CORRUGATIONS FLARED END SECTIONS
~ MAINTAIN INSIDE DIAMETER OF SLEEVE | |
FINISHED END TO BE SAME DIAMETER AS
CORRUGATED STEEL PIPE DIAMETER STANDARD PLAN B-70.60-01
SHEET 2 OF 2 SHEETS
DESIGN C SMOOTH TAPERED SLEEVE DETAIL APPR‘?VED FORCF’UF'-J'?TATION
- i arpenter, Je
CONNECTION TO METAL OR CONCRETE PIPE FOR USE WITH CONCRETE OR HDPE PIPE iﬁ:ﬁ//u}#f" Jan 26 2017 7.10 AM oo
OUTLET ONLY STATE DESIGN ENGINEER

A
"7" Washington State Department of Transportation




FILL SLOPE ~ VARIABLE

DRAWN BY: LISA CYFORD

#4 BARS EQUALLY SPACED
16" MAX. CENTER TO CENTER

COMMERCIAL
L~ CONCRETE

2'!
g
(=Y =
wz
o
= &9
— (Do
w 4 F
}—
o &
= 3B
w
cu
B wmo
L v
w mé
w £
g 52
s IR
=l _
/j

il
SN

ANCHOR BOLTS ~

| EQUALLY SPACED, 24"
MAX. CENTER TO CENTER

(SEE NOTE 3)

S+5R2

STRUCTURAL PLATE PIPE ARCHES AND UNDERPASSES

FILL SLOPE
~ VARIABLE

N

2" #4 BARS EQUALLY SPACED

16" MAX. CENTER TO CENTER

.z

VARIES (SEE NOTE 1)
BARS EQUALLY SPACED
16" MAX. CENTER TO CENTER

i O Y

COMMERCIAL
I%/— CONCRETE

ANCHOR BOLTS ~

24"

Rk
LOL LTI

N

fe

11T
LII

EQUALLY SPACED, 24"
MAX. CENTER TO CENTER
(SEE NOTE 3)

S‘HJ

D+D/2

STEP MITERED PIPE

D+D/2 OR S+S2

FILL SLOPE —\

Y A

ANCHOR BOLT (TYP.)
~ SEE DETAIL & NOTE 3

FILL SLOPE
~ VARIABLE

NOTES

1. The variable dimension indicated for the height of step for step mitered
pipes shall conform to the manufacturers recommendations unless speci-
fied differently on the plans or in the Special Provisions.

2. Reinforcing steel shall have 1 1/2" min. clear cover to all concrete surfaces.

3. Headwalls for concrete culvert pipe may omit anchor bolt attachment.

4. Whnen steel pipe safety bars ar used, headwall thickness shall be increased

to 8"

#4 BARS EQUALLY SPACED
16" MAX. CENTER TO CENTER

i i
- I

| |_+ -‘-_I |

ANCHOR BOLTS ~
EQUALLY SPACED, 24"
MAX. CENTER TO CENTER
(SEE NOTE 3)

COMMERCIAL
L~ CONCRETE

PIPES AND STRUCTURAL PLATE PIPES

6“

—

HIL

] ]
3/4" BOLT ‘ 212"
ANCHOR BOLT DETAIL

T T
OO TTrr

FULL MITERED PIPE

D+D/2

HEA

[ EXPIRES JULY 1, 2009 |

DWALLS FOR CULVERT

PIPE AND UNDERPASS
STANDARD PLAN B-75.20-01

A\

SHEET 1 OF 1 SHEET

Py

Vekeo BolR

A

Washington State Department of Transportation
vr

E e

STATE DESIGH ENGINEER




DRAWN BY: ADAM COCHRAN

METER BOX AND COVER

MATCH EXISTING GRADE

GALVANIZED OUTLET PIPE SHALL
BE SAME SIZE AS INLET PIPE WITH
BEEHIVE STRAINER AND QUTLET

CAST IRON VALVE BOX

18" MIN.

SPECIFIED MINIMUM DEPTH OF WATER MAIN

EAYA

TYPE K
COPPER PIPE

UNION
R

:

\ N

—

-’~°.'b "w-/.,,v B 3 .S' -..'
SLOPE | 2/ =
| ]
i ] .

store |\

PIPE SADDLE

WATER MAIN

AN

CORPORATION STOP

AIR RELEASE / AIR VACUUM VALVE
UNION
BRASS PIPE AND FITTINGS

BRONZE GATE VALVE WITH 2"
SQUARE OPERATING NUT

GRAVEL BACKFILL FOR DRAINS

NOTES

1. The size of the combination air release / air vacuum
valve shall be specified in the Contract. The piping
and valves shall be the same size as the combination
air release / air vacuum valve.

2. Locate at the high point of the main, tap top of main.

[ EXPIRES JULY 1, 2007 |

COMBINATION
AIR RELEASE / AIR VACUUM
VALVE ASSEMBLY

STANDARD PLAN B-90.30-00

SHEET 1 OF 1 SHEET

APPRO KD PUBLICATION
W m 6-8-0f
TE

STATE DES!GN ENGINEER u DA

Washington State Depart
ashington ate epartm:
L7/

t of Transportation




DRAWN BY: FERN LIDDELL

NOTES
1. Contractor to provide blocking adequate to withstand full test pressure.

2. Divide thrust by safe bearing load to determine required area (in square
feet) of concrete to distribute load.

3. Areas to be adjusted for other pressure conditions.

4, Provide two 1" (in) minimum diameter rods on valves up through 10" (in)
diameter. Valves larger than 10" (in) require special tie rod design.

THRUST AT FITTINGS IN POUNDS
TEST
A B c D E
SIZE |PRESSURE
(PSI) T%%ﬁgo 90° 45° 22.5° 11.25°
ENps | BEND | BEND | BEND | BEND
4" 250 3,140 4,440 2,405 1,225 615
PLAN VIEW PLAN VIEW PLAN VIEW
6" 250 7,070 9,995 5,410 2,760 1,385
UNBALANCED CROSS PLUGGED CROSS PLUGGED CROSS
(USE COLUMN A) (USE COLUMN B) (USE COLUMN A) 8" 250 12,565 | 17,770 9,620 4,905 2,465
10" 250 19,635 27,770 15,030 7,660 3,850
12" 250 28,275 39,985 21,640 11,030 5,645
14" 250 38,485 54,425 29,455 15,015 7,545
16" 250 50,265 71,085 38,470 19,615 9,855
/K
N AT SOIL TYPE SAFE BEARING LOAD
(PSF)
f 8 MUCK, PEAT, ETC. 0
2 SOFT CLAY 1,000
NN N 4 SAND 2,000
AN
SAND AND GRAVEL 3,000
wo ('N)(S'JE'Q'\':\ngOEDf) SAND AND GRAVEL CEMENTED WITH CLAY 4,000
HARD SHALE 10,000
PLAN VIEW PROFILE VIEW PLAN VIEW
PLUGGED TEE VALVE TEE
(USE COLUMN B) (USE COLUMN A)
” Y ..
G
. Y Heilman, Julie
%/“Q&L m\, Jan 25 2017 3:02 PM
wsign
CONCRETE THRUST BLOCK
STANDARD PLAN B-90.40-01
SHEET 1 OF 1 SHEET
APPROVED FOR PUBLICATION
s /f” Carpenter, Jefl’
PLAN VIEW PLAN VIEW PLAN VIEW Lo 1an 26 2017 653 AM g

STATE DESIGN ENGINEER

v’g ashington State Department of Tran: rtation
Washingt tat P t o ansportati

DEAD END OFFSET BEND
(USE COLUMNS B ~E)




DRAWN BY: FERN LIDDELL

NOTES

13'-6 172"
1. Type 10 post shall be 6 x 8 timber, OR either W6 x 9, or W6 x 8.5 steel.
y-11 3-112 I-112" I-112 Type 11 post shall be 10 x 10 timber or W6 x 15.
o ((SEE NOTE 3)) (SEE NOTE 3) (SEE NOTE 3) (SEE NOTE 3) on For additional details see Standard Plan C-1b.
41/ 418" 2. Type 10 guardrail post spacing shall be 6' - 3" on center.
Type 11 shall be a maximum of 3' - 1 1/2" on center.
) S ) @) 3. Spacing may vary depending on application. See Standard
— Specification Section 9-16.3(1) for rail element requirements.
5
N
CD 4.
D D ! o f [0r]
/
/
SPLICE BOLT SLOT (TYP.) ~ POST BOLT SLOT (TYP.) ~
29/32" (IN) x 1 1/8" (IN) 3/4" (IN) x 2 1/2" (IN) 13 -6 112"
L& -2 14" 6-3 6 1/4"
TYPICAL RAIL ELEMENT (SEE NOTE 3) (SEE NOTE 3)
234" oalagei pelege! [
i " . POST BOLT SLOT (TYP.) ~
FACE OF 41/4 41/4 34" (IN) x 2 172" (IN)
GUARDRAIL 7 /[ 7 /
- - SPLICE BOLT SLOT (TYP.) ~ S— s\ & A% S——A7
—_ l 20/32" (IN) x 2 172" (IN) — = } =
T 1 3/4” (IN) POST BOLT < —{ ( {( #< 5
( h ™N
| 5/8" (IN) x 18" (IN) BUTTON HEAD BOLT WASHER \§ \ v,
) WITH 7/32" (IN) OVAL GRIP AND > J§;=———I I
: B h RECESSED HEX NUT Sy AR 7/ ¢ &
N pat 1
x A\ A\
1
(SEE NOTE 1) P P)~ \ SPLICE BOLT SLOT (TYP.) ~
~— ‘ 5/8" (IN) * 1 1/4" (IN) BUTTON HEAD SPLICE 0sT 3}2&{.5}92 S',}f- (?N) 20/32" (IN) x 1 178" (IN“)-Y )
BOLT WITH 7/32" (IN) OVAL GRIP AND EXPANSION SECTION
' RECESSED HEX NUT ~ TWELVE (12)
REQUIRED PER SPLICE
__I\‘__
—N— /M
RAIL ASSEMBLY WOOD POST ASSEMBLY
TYPE 10 TIMBER BLOCK
FACE OF FOR STEEL POST
GUARDRAIL
\ 1 NESTED THRIE BEAM THRIE BEAM GUARDRAIL ~
T 1 3/4" (IN) POST BOLT NESTED FOR TYPE 11
| . a WASHER
. 5/8" (IN) x 25 (IN) BUTTON HEAD BOLT
© | WITH 7/32" (IN) OVAL GRIP AND
N | ¢ b RECESSED HEX NUT \ , L Wy,
(SEE NOTE 9 (i [ S8 Jul 14 2015 7:07 AM
> (SEE NOTE 1) Rl . sien
R OLT 1 71525 1Ny OVAL G B ’ BEAM GUARDRAIL
- 5/8" (IN) x 1 1/4" (IN) BUTTON HEAD SPLICE
— TR Wit 7182 (IN) OVAL GRIP AND HEX NUT W/ CUT WASHER (THRIE BEAM)
| RECESSED HEX NUT ~ TWELVE (12)
| 3 REQUIRED PER SPLICE A STANDARD PLAN C-1a
— N N\/J‘ SHEET 1 OF 1 SHEET
APPROVED FOR PUBLICATION
Carpenter, Jeff
RAIL ASSEMBLY WOOD POST ASSEMBLY STEEL POST ASSEMBLY £ /n// o&% JUI 142015 11:30 AM
<7477 7 STATE DESIGN ENGINEER cosig
Washington State Depori tof T riati
TYPE 11 TYPES 10 AND 11 W/ \/orhington Stote Department of Transportation




DRAWN BY: FERN LIDDELL

NOTES

1. Wood posts for all guardrail placement plans shall be 6 x 8
except where noted otherwise.

2. Lower hole is for Rub Rail of Type 2 and Type 3 Beam Guardrail.

3. WB6x8.5 or W6x9 steel posts and timber blocks are alternates for
6x8 timber posts and blocks. W6x15 steel posts and timber

blocks are alternates for 10x10 timber posts and blocks.
° ::::/ WOOD BREAIINAY POST 3/5° (IN) DIAM. HOLE 4. Holes shall be located on approaching traffic side of web.
v g / 5. When "Beam Guardrail Type - _ _ Ft. Long Post" is specified in
g 578" (IN) x 10” (IN) BOLT, | @ the Contract, the post length shall be stamped with numbers,
< NUT AND WASHER ¥ T 1 1/2" (in) min. high and 3/4" (in) wide at the location where the
I ! pis letter "H" is shown in the ASSEMBLY DETAIL. For wood post
o === 5/8" (IN) x 10" (IN) BOLTS, o ' app:'liqations, the letter shall be stamped to a minimum depth of
‘ ‘ NUTS, AND WASHERS ~ 5/8* (IN) DIAM. HOLE 1/4" (in). For steel post applications, the letter shall be legible
W TWO (2) REQUIRED PER POST) ) after the post is galvanized. After post installation, it shall be
b the Contractor's responsibility to ensure the stamped numbers
D OFTION FOR u §3x57 remain visible.
e\l ,4< SOIL PLATE CONNECTION ! / ) ) .
g / (SEE NOTE 6) . 1Y] 7 6. Soil plate may be welded to foundation tube. If so, holes in
! , ° i soil plate and foundation tube may be omitted.
] ] k\ 7> _L/
SOIL PLATE | v pLaTe
[

FOUNDATION TUBE H
/ rﬂ/{/ /—B—<1 Ty TYP,
i

BOTTOM CORNERS MAY
BE CLIPPED 2" (IN) x 2" (IN)
/ TO AID DRIVING

114V
FRONT VIEW SIDE VIEW O Ay

ANCHOR POST ASSEMBLY G-2 POST

\
2'-0"
=._§

:

Q

(SEE NOTE 5) /— (SEE NOTE 5) ‘ava,
y -
-~
o
° =
e Barry, Ed
- )
// M 7%( Jul 14 2015 7:12 AM

BEAM GUARDRAIL -
POSTS AND BLOCKS

STANDARD PLAN C-1b

1 SHEET 1 OF 2 SHEETS
N / > APPROVEVEQ FOR PCUBL;gt‘:xTIJOebf!f
TIMBER POST STEEL POST ANCHOR POST .2 POST /j/’%ff 3l 142015 1129 AM
- {4 STATE DESIGN ENGINEER s
PARTIAL ASSEMBLY DETAIL ISOMETRIC @ " Himwron Site Daporiment of Transporcion




__y1__11/8" (IN) FOR W6x9 __y 134" (IN) FORWEx15 5 470 ol 71
(NOM.) (NOM.) ] OR W6x8.5 — § I‘_'i g 127 2 112
ALTERNATE HOLE f{’ngN()T%',’_‘)M- 1 i: — - |‘"
R ~ ~ h ~ i’ 1| | ___|_ 4" (IN)DIAM. _ [
R T i i 1 ® HOLE (TYP.) ~
B 4 b ] :!%@X;\ 34" (IN) DIAM | :!: N T W TT U
& / R . :|: HOLE (v . :|: \_ e (IN) DIAM. S g 2 3/8" (IN) o B2 2 3/8" (IN)
R o I A T o :i: N }i: HOLE (TYP.) | 8 |/~ DIAM. HOLE S |/~ DIAM. HOLE
w e wo ] w i'i w Ei: = o - ._\é{: :_+_.__ ::: __&
2 = 2 i = I . o P~ ex8sis o] P~ ex8sis
= 6x8OR10x 10 = 6Ex8OR10%x10 i < i 3/4" (IN) DIAM. __/ N
z / x / = Ii: \ (SEENOTE2) £ :i: N HOLE (TP < 1
(O] (] [ Hil 1] :., (SEE NOTE 2)
v v g | ; — —
| !
g g g h g i THRIE BEAM W-BEAM
i i w | H ;’i WOOD BREAKAWAY POST
[77] w 172} :E: w :: & 8" o4n
N N N N - I | | g 6, ©
N N _J}N_ TN \ " — - 3/4" (IN) DIAM.,
! : sem s [ . HOLE
i h || HoE 1 ] . 174 (IN) STEEL
iii | T N P
1 | 3/4" (IN)
: DIAM.
W-BEAM THRIE BEAM W-BEAM THRIE BEAM ? HOLE
WOOD POST STEEL POST © SOIL PLATE
- (SEE NOTES 3 AND 4) )
N
TS 8" x 6" x 0.1875"
§ POST LENGTH TABLE (STEEL)
;5_ GUARDRAIL LENGTH
T TYPE
m
g 1trough4831] ©-C FOUNDATION TUBE
é 10 or 11 6- 6"
[»]
8" (NOM) | I__
%’ POST A B - 314" (IN) DIAM.
% h (NOM' wexg | 6% | a1m
) L@ N %ﬂ%ﬂ W8 x 15 gk | 614" %1 .
N NS NgM‘) y & \1\ I Wex85 | g% | 614" o "
& e ( M 1 @ P}
\ § N K A % NOMINAL (NOM.) X N~ N> 8 ] TN e
X I N o & >’ hote o (L7 TR~ 1142015712 AM
Y N D N of BEAM GUARDRAIL **
\\ \ POSTS AND BLOCKS
N %‘LgN&QLAM- THRU L 3/4" (IN) DIAM. 6x8
\\ alg;_gfpreg\)M. THRU N a/ngN) DIAM. THRU lﬁ‘ ) m THRU HOLE ( //— STANDARD PLAN C-1b
}& ' ’&) SHEET 2 OF 2 SHEETS
QM) OM-) \{\ \{\ APPROVED FOR E%%%':%I'?e”fr
£l 4 Jul 14 2015 11:29 AM
THRIE BEAMWOOD BLOCK  W-BEAMWOOD BLOCK  THRIE BEAM WOOD BLOCK W-BEAM WOOD BLOCK CONTROLLED RELEASING - 7 STAEDESGNENGNER _
Wosh State D g} t of T riati
FOR WOOD POST FOR WOOD POST FOR STEEL POST FOR STEEL POST TERMINAL (CRT) POST W o Siee Depermant el Trorsperter




,— See Note 1
llI_L ’
T = —
II’J_
+
VAN N4 N4
L~/
|

INTERMEDIATE GUARDRAIL
POST CONNECTION DETAILS

(Type A shown)

NOTES

1. For wood posts, saw top of post and block to 1" above thrie beam guardrail

reducer section.

For steel posts, drive post down to 1’ maximum above the

thrie beam guardrail reducer section.

|
/s (TYP)
Cap plofe—\
© @ v ¢y & c>1
13" - 6Y5”
6'— 3ll 61 3'1
31_ 1| e 31_ l' ¢ 4|/4"4|/4" 211
| Vs V2 ’! el e
- ——— D c>|_7r
2“ 4|/4u 4|/4u © ’ ©
— '1—-1—»{ [am] [=w) ' [anm] '
© O ' . ' D « @ :O
ol [B [©) ) . [ © + ]| N
a "D [==) a3 [==] " CD
— D . @ . AN ' [) [o)
w@ ] q ' [l \ i [a>) @ Y
I [ I ! l

Splice bolt slots
2%2 "ox 1'/8“ (TYP)

7'- 3!/le
3 1% , 3 1
172741/, Iz
474 4/4 2
v I ”4' .
2 4/4 /4 © o+ o | Kk
o O :
2 [} ' [} . = .
N ==Y D—<—= ! :O
MNTe———s =) . o
/ [ (e ] [
' @
(o) (o] Y

Post bolt slots

Splice bolt slots
Y x 2" (TYP)

o x 1" (TYP)

THRIE BEAM GUARDRAIL REDUCER SECTION
TYPE B

Post bol+t slofs-;izx

Y x 2Y" (TYP)

THRIE BEAM GUARDRAIL REDUCER SECTION

TYPE A

(Left section shown, right section reversed)

10 Gage

[EXPIRES JULY 24, 2004]

THRIE BEAM GUARDRAIL
REDUCER SECTION

STANDARD PLAN C-1d
SHEET 1 OF 1 SHEET
ED FOR PUBLICATION

0972003

ADDED 10 GAGE STEEL DESICNATION: REV. NOTE 1| RG

STATE DESIGN

Department of Transportation

DATE

REVISION

"' Washmgfon St
BY




DRAWN BY: FERN LIDDELL

12 1/4"

| 27 112" |
i
N 5
l — —
—1: 33/8"
PLAN
SPLICE BOLT
SLOT (TYP.)
29/32" x 1 1/8"
34" x 2 112"
POST BOLT SLOT
_\ S 3/8" HOLE
T = (OPTIONAL)
©
e R ol
ol = a
J
20 g
4 1/4"—/ \— 41/4"
ELEVATION
DESIGN A
2ll
1
PLAN
D | e ]
o
—S ?
spuce BOLT
SLOT (TYP)
29/32"x 1 1/8"
ELEVATION
DESIGN D

NOTES

1. End Section Design G shall be used except where noted on the
plans or contract.

2. Attach guardrail to bridge rail or concrete barrier with 7/8" diameter
bolts (five minimum) Standard Spec. 9-06.5(4), with thin slab
ferrule inserts or resin bonded anchors. See the Contract Plans.

PLAN 3. A single piece having similar dimensional shape to Design G
and mating with the W-beam guardrail is an alternate.

4. In cases where Design "F" end section is lapped on the outside
of the guardrail, a galvanized 1" ID, 2" OD, 0.134" thick,

— — ; narrow Type A Plain Washer or a anchor rail washer shall be
5 placed under the splice bolt heads.
- € .o
\G‘\ A
— = g:o <G

SPLICE BOLT
SLOT (TYP.)
20/32" x 1 1/8"
ELEVATION -
2" ] l__8_1/2_>j'
i
DESIGN C — NES-
“\__ DESIGN D
END SECTION
PLAN
SPLICE BOLT
SLOT (TYP.)
29/32" x 1 1/8"
30" oio o
338" l 8 112" o} - =
25° BEND FOR k
P == \i USE WITH
T DESIGN G ELEVATION
L lge
714" L4, 4 2 DESIGN G
i A (SEE NOTE 3)
o o TG
ol o LY F3i o
304" x 2 112" -5 N
POST BOLT SLOT — | 0 é {312 o
(OPTIONAL) g g /é G- §-2e0ll
j/ % BEAM GUARDRAIL
END SECTIONS
Sgt’gf BOLT HOLES (TYP.)
27 o S (SEE NOTE 2) STANDARD PLAN C-7
SHEET 1 OF 1 SHEET
ELEVATION APPROVED FOR PUBLICATION
&LML bl
DESIGN F - STATE DESIGM ENGINEER DATE
(SEE NOTE 4) "7_’ Washington State Department of Transportation




DRAWN BY: FERN LIDDELL

: - NOTES
29/32" x 1 1/8" > 9;:)

SLOTS (TYP) R 1. Attach guardrail to bridge rail or concrete barrier with 7/8"
20/32" x 1 1/8" A diameter bolts (five minimum) Standard Spec. 9-06.5(4),
ag° = SLOTS (TYP) < . with thin slab ferrule inserts or resin bonded anchors.
P 1 L See the Contract Plans.
. ! s |

2. In cases where Design F End Section is lapped on the
outside of the guardrail, a galvanized 1" ID, 2" OD,
s &
:
[

0.134" thick, narrow Type A Plain Washer or an anchor
rail washer will be placed under the splice bolt heads.

12 GAGE PLATE
\ 29/32" x 1 118" |‘? =
g SLOTS (TYP) .
& pA 29/32" x 1 1/8"
SLOTS (TYP)
EEE AN
" [ " i
2 Il 812, > = DESIGN F
" I (THRIE BEAM)
25" MIN | o 81" END SECTION
' TR
DESIGN C (THRIE BEAM)

DESIGN D (THRIE BEAM)

20 81 !

b

g
29/32" x 1 1/8” / \ DESIGN D

SLOTS (TYP) (THRIE BEAM) END SECTION

29/32" x 1 1/8"

/ SLOTS (TYP)

25° BEND FOR USE WITH == =) 3 38"

DESIGN G (THRIE BEAM) _;Ll b 7
H : -

! 1
| 81 I3 o i
.
A e 5o
— : : R )
LT O ] O b
b T~ 9 | & o 0o
::, w' ''''' Tl | o | o N -_—
(3] =
5 46 9 - THRIE BEAM
L &> ) S END SECTIONS
/ N = 2| o DESIGN G (THRIE BEAM) STANDARD PLAN C.7
" - a
" Hoérsg é@%%%ﬁsé‘?ﬁ% B g HOLES\ 29/32" x 1 1/8*\ \ 314" x 2 112" SHEET 1 OF 1 SHEET
SEE NOTE 1 ~ TYpP) SLOTS (TYP) SLOTS (TYP)

70 APPROMED FOR PUBLICA’“ONG,/
e,
DESIGN F (THRIE BEAM) %&éﬁl —TéL

Washington State Department of Transportation
L7/




FACE OF BEAM GUARDRAIL TYPE 31
BARRIER ~ 2
Tk 7 6-3" | 6 -3 o 6 -3 o
SHOULDER W ~ SEE TABLE | i i i I |
- ! ! !
6 x 12 BLOCKOUT 12" §.x 8 TIMBER POST, OR e ——— ———
(SEENOTES 3&4) "\ AC‘TUAL STEEL POST ' >
3 (SEE NOTES 1 & §) . i
| MID SPAN : :
. f _4 ¢|  SPUCE : ;
ML . s : :
& TYPICAL ELEVATION
GROUND LINE 13-8172"
R / HINGEPOINT A, 3-11r" | 6-3" | 3-112 |
- , ' |
SLOPE ~ PN aue i SYMMETRICAL : ;
SEE TABLE N I (TYP) i AB(I)UT ¢ i i
5 SN = ' . 1 ==
2 ' \
9 TYPICAL SECTION ~ WITHOUT CURB 101"
z (6" - 0" LONG POSTS) L
i
5 3/4" (IN) x 2 112" (IN) TYPICAL RAIL ELEMENT
% RAIL ELEMENT SLOT (TYP)
S 13167,
g 6 x 12 BLOCKOUT il I 1" (TYP)
2 -\ (SEE NOTE 4) 114" (IN) DIAM. HOLE FOR SRSl ANTI-ROTATION
L ANTI-ROTATION 16d NAIL D NAIL 16d (TYP.)
L 6 x 8 TIMBER POST OR (TYP) . |
B POST (SEE NOTES 1 & 5) e - W66 X6 (F) LONG
. i : al STEEL POST ..
b ~ : £ (SEE NOTES 1 & 5) s
b P = 3
- 5/8" (IN) x 14" (IN) BUTTON HEAD BOLT I S - CUT WASHER
" WITH 7/32 (IN) OVAL GRIP AND i 3/4* (IN) DIAM. HOLE THROUGH BLOCK 7 (TYP)
—N- RECESSED HEX NUT (TYP.) / FOR STEEL POST ATTACHMENT ! . ANTI-ROTATION
3/4" (IN) DIAM. HOLE / i | S8"(N) RECESSED NAIL 16d (TYP)
THROUGH BLOCK /4" (IN) DIAM. HOLE FOR BUTTON A mp)
PLAN VIEW FOR TIMB%R POST HEAD BOLT (TYP) o
ATTACHMENT .
STEEL POST (SEE NOTE 3)
WOOD BLOCK 8 x B8 x6' (FT) LONG
FACE OF TIMBER POST
BARRIER = 2_| (SEE NOTES 1 & 5)
SHOULDER W ~ SEE TABLE | (SEE NOTE 3)
g
6 x 12 BLOCKOUT 1z 6 x 8 TIMBER POST OR
(SEE NOTE 4) \ ACTUAL W8 x 8.5 OR W8 x 8 STEEL
T | POST (SEE NOTES 1 & 5)
of .- . < PERMISSIBLE CURB
=i hd PLACEMENT AREA (SEE NOTE 3)
L (SEE NOTE 2)
N
EACE OF BX%NBER POST OR
GROUND LINE x850R Wox9 5/8" (IN) x 22" (IN) BUTTON HEAD BOLT
CURBLIMIT 2 .__@_.I /‘ STEEL POST (TYP.) WITH 7/32" (IN) OVAL GRIP AND
i RAIL ELEMENT RECESSED HEX NUT (TYP.)
. | ; HINGEPOINT (TYP.)
/NI |elE
: i SLOPE ~
i i SEE TABLE
—Nr- ISOMETRIC VIEW
ELEVATION VIEW 5/8" (IN) x 1 1/4" (IN) BUTTON HEAD BOLT
TYPICAL SECTION ~ WITH CURB WITH 7/32" (IN) OVAL GRIP (TYP.)

(6' - 0" LONG POSTS)

AND RECESSED HEX NUTS ~
EIGHT (8) REQUIRED PER SPLICE

NOTES

5.

Refer to Standard Plan C-1b and C-20.11 for
additional details not shown on this plan.

Extend shoulder pavement to provide a base for the
extruded curb. See Contract Plans for exceptions to
distances shown.

Use a single block or combination of blocks (no more
than two (2) to achieve the actual 12" (in) offset. See
Standard Speclfication Sectlon 9-16.3(2). Wood
blocks shall be secured to the posts with anti-rotation
nails. If combination blocks are used, the adjacent
blocks shall be toenailed with two 16d galvanized
nails to prevent block rotation.

Wood blocks are shown. Blocks of an approved
alternative material may be used. See Standard
Specification Section 9-16.3(2).

All posts for any standard barrier run shall be of the
same type: timber or steel.

SLOPE \ EMBANKMENT TABLE

SLOPE W(FT)

2H : 1V OR FLATTER 2.5' MIN.

STEEPER THAN 2H : 1V
BUT NOT 4.0' MIN.
STEEPER THAN 1H: 1V

5/8" (IN) RECESSED
HEX NUT (TYP.)

6 x 12 BLOCKOUT (TYP.)
(SEE NOTE 3)

5/8" (IN) x 14" (IN) BUTTON
HEAD BOLT WITH 7/32" (IN)
OVAL GRIP AND RECESSED
HEX NUT (TYP.)

Petterson, Jeff (HQ Design)
Jul 6 2017 3:10 PM
cosign

BEAM GUARDRAIL TYPE 31
STANDARD PLAN C-20.10-04

SHEET 1 OF 1 SHEET

APPROVED FOR PUBLICATION
Lt 7 T Av »

- STATE DESIGN ENGINEER
Woshington State Depariment of Transportation
7/




DRAWN BY: FERN LIDDELL

3/4" (IN) SPUCE HOLES IN CHANNEL
RAIL AND SPLICE PLATE, FOR
5/8" (IN) CARRIAGE BOLTS

PLICE BOLT SLOTS ~
20/32" (IN) x 1 1/8" (IN)
(TYP)

13 -8 172"
: 6-3" | 6-3 .
2, aus !I aur LA A
] i ' i
I
/L[ /[
| | | | | |
O \ L 1 D
=2 == =
ap) @p) / N\ !
| | N
| | A\ N\ \ l
\ SPLICE BOLT SLOTS ~ \ POST BOLT SLOT ~
29/32" (IN) x 1 1/8" (IN) 34" (IN) % 2 172" (IN)
(TYP) (TYP)
TYPICAL RAIL ELEMENT
13- 6 172"
| 6 -2 14" | 6-3"
~
2aw | Latw | avr LA a2
| | o
| I | |
i " (=
|
o e L = I @D S
i[ C ' D) C 3 D] : Cb
1 i\ 2 1 1 Vi
cH_\ e ch_ [ @»)
\ | (L ([ | /[
I \ | X\ \ N\ ' / |
SPLICE BOLT SLOW M
- - POST BOLT SLOTS ~ POST BOLT SLOT ~
207" () x 2 (N) 34" (IN) x 3 3/4° (IN) 34" (IN) x 2 112" (IN)
EXPANSION SECTION

SNOW LOAD
POST WASHER
SEE NOTE 1

| — 11/16" (IN) HOLE

|_— 1/4" (IN) PLATE

13/4

SEENOTES 1&2

NOTES

1. When required by the Contract, a Snow Load Post Washer shall be used on the backside
of the post (in lieu of the 1 3/4" (in) Post Bolt Washer) and a Snow Load Rail Washer shall be
placed on the face side of Beam Guardrail Types 1 and 2. Snow Load Rail Washers shall not
be installed on terminals.

2. Rail Washers, also called "Snow Load Rail Washers", are not required on new installation,
except as called for in Note 1. Unnecessary Rail washers need not be removed from exist-
ing installations, except those on posts 2 through 8 of a BCT installation shall be removed.

3. Timber blocks shall be toe-nailed to the post with a 16d galvanized nail to prevent block rotation.
4. For post and block details, see Standard Plan C-1b.

5. When "Beam Guardrail Type - ___ Ft. Long Post" is specified in the Contract, the post length
shall be stamped with numbers, 1 1/2" (in) min. high and 3/4" (in) wide at the location where the
letter "H" is shown in the ASSEMBLY DETAIL. For wood post applications, the letter shall be
stamped to a minimum depth of 1/4" (in). For steel post applications, the letter shall be legible
after the post is galvanized. After post installation, it shall be the Contractor's responsibility to
ensure the stamped numbers remain visible.

6. Existing posts shall not be raised. Replace posts as necessary to achieve required
guardrail height.

7. Holes shall be located on approaching traffic side of web.

412"

2!!

1147 1" | 1" 114

2!!

2'!

C6 x 8.2
%f SPLICE PLATE ~
—H- 3/8" (IN) x 4 172" (IN)
x 7 7/8" (IN)

|

i |
i/
| |

Q L] L]
3/4" (IN) x 2" (IN) POST BOLT SLOT POST Ay 2,y SELICE SLOT IN
3 IN CHANNEL RAIL AND SPLICE CONNECTION PLATE, FOR 5/8" (IN) CARRIAGE
(AT FOR s 9 suTroN BOLT, HEX NUT & VAGHER e STo e
. - i * Jul 62017 3:11 PM
L1 GRIP AND RECESSED NUT %// glfw—— o
{ ) CHANNEL RAIL SPLICE BEAM GUARDRAIL TYPE 31
i — élgﬁ' (N) x 31732° (IN) COMPONENTS
o ____@ff 5 STANDARD PLAN C-20.11-00
'Q:t | S~ __ B8GAGEMN. SHEET 1 OF 1 SHEET
T PLATE APPROVED FOR PUBLICATION
L 2, Campenter, It
L s 1 Jol 212017 831 AM o
SNOW LOAD STATE DESIGN ENGINEER
RAIL WASHER Washington State Depariment of Transportation

D




DRAWN BY: FERN LIDDELL

NOTES

BEAM GUARDRAIL 1.
| ANCHOR TYPE 10~ ; BEAM GUARDRAIL : BEAM GUARDRAIL TYPE 31 NON-FLARED TERMINAL ~ PAY LIMIT |
PAY LIMIT " TYPE 31 ~ PAY LIMIT | SEE STANDARD PLAN C-22.40 2
(SEENOTES 18 4) | |
E (SEE NOTE 6) | 3.
i i é
i i A i , L
”Kja.{@a.a i \
. 74 ; (SEE NOTE 3) :
L VARIES ~ SEE CONTRACT \_ 5.
EDGE OF SHOULDER
ONE-WAY TRAFFIC
6.
CASE 1-31

For component details, see Standard Plan C-23.60.

. For terminal type and details, see Contract Plans and applicable drawings.

The slope from the edge of the shoulder into the face of the guardrail cannot
exceed 10H : 1V when the face of the guardrail is less than 12' - 0" from the
edge of the shoulder.

For one-way traffic and where a crashworthy terminal is not required, use
the Beam Guardrail Anchor Type 10; see Standard Plan C-23.60.

Where a crashworthy terminal is required, use a Beam Guardrail Type 31
Non-Flared Temminal; see Standard Plan C-22.40.

Timber or steel post. Steel post shown.

| BEAM GUARDRAIL TYPE 31 NON-FLARED TERMINAL ~ PAY LIMIT . BEAMGUARDRAIL | BEAM GUARDRAIL TYPE 31 NON-FLARED TERMINAL ~ PAY LIMIT |
SEE STANDARD PLAN C-22.40 i TYPE31~PAYLIMIT | SEE STANDARD PLAN C-22.40°
H |
: (SEE NOTE 6)
. I S N SR ; { ; + s % & B B B
/ ! LoL L L1 ‘
(SEE NOTE 5) [ B 1 1 | (SEE NOTE 3)
L varies (seE contrACT) \_
EDGE OF SHOULDER
TWO-WAY TRAFFIC
CASE 2-31

|
i
J ]
]
1 I BEAM GUARDRAIL
; ANCHOR TYPE 10 ~ , BEAM GUARDRAIL ' BEAM GUARDRAIL TYPE 31 NON-FLARED TERMINAL ~ PAY LIMIT |
[ i ] PAY LIMIT (SEE NOTE 1) | TYPE 31 ~ PAY LIMIT ! SEE STANDARD PLAN C-22.40
i 12'- 0" MIN. 6'-0"MIN. , ] !
i - RAILROAD SIGNAL !
i —1" SUPPORT, i
! I B i i
: I ] i (SEE NOTE 6) i
. — |z ; i A
| ' = . .
i Ci— _ } Ll L L
; i 11 19 1 (SEE NOTE 3)
|
| T
! VARIES (SEE CONTRACT) \
i ONE- OR TWO-WAY TRAFFIC
i - EDGE OF SHOULDER
| —
|
i CASE 3-31
|
RAILROAD

¢

Barry, Ed
May 22014 1:18 PM

g Cien

BEAM GUARDRAIL TYPE 3
PLACEMENT
(CASES 1-31, 2-31 & 3-31)
STANDARD PLAN C-20.14-03
SHEET 1 OF 1 SHEET
APPROVED FOR PUBLICATION
F O wm_ Jum 1V 2514305 P
'% Wushingions::: E:f;?:?:: Transportation




DRAWN BY: FERN LIDDELL

BEAM GUARDRAIL TRANSITION SECTION

BEAM GUARDRAIL TYPE 31 ~

BEAM GUARDRAIL TYPE 31 NON-FLARED TERMINAL ~

. |
TYPE 31 ~ PAY LIMIT (SEENOTE 3) | PAY LIMIT : PAY LIMIT (SEE NOTE 1)
i .
! i
i i
! (SEE NOTE 4) i
! R i T
! R RRNTAN R W M MU 1518
! 4 1
b ] L ﬁ Fl ﬁ ﬁ ﬁ FI| N |~ VARIES ~ SEE CONTRACT (SEE NOTE 2)
T \ 1 SEE FLARE RATE TABLE
BRIDGE . BRIDGE TRAFFIC BARRIER
ONE- OR TWO-WAY TRAFFIC EDGE OF SHOULDER NOTES
T——
1. For details, see Standard Plan C-22.40.

CASE4-31 2. The slope from the edge of the shoulder into the face of the
guardrail should not be steeper than 10H : 1V when the
guardrail is within 12" - 0" from the edge of the shoulder.

3. See Contract for Beam Guardrail Transition Section type and
Connection to Bridge Traffic Barrier or Concrete Barrier.
See Standard Plan C-24.10 for connection details.
4, Timber or steel post. Steel post shown.
BEAM GUARDRAIL TRANSITION SECTION BEAM GUARDRAIL TYPE 31 ~ | BEAM GUARDRAIL TYPE 31 NON-FLARED TERMINAL ~
TYPE 31 ~ PAY LIMIT (SEENOTE 3) PAY LIMIT i PAY LIMIT (SEE NOTE 1)
I
i i
I |
: (SEE NOTE 4) :
i i % A i Y|
L |
L VO OO O [,L,Lé i & 8 B
I \ T 1 (SEE NOTE 2)
BRIDGE . BRIDGE TRAFFIC BARRIER \
EDGE OF SHOULDER
— J

FLARE RATE TABLE
POSTED SPEED RATE
(MPH) (FD
70 15:1
60 14:1
55 12:1
50 1:1
45 10:1
40 OR LESS 9:1

ONE- OR TWO-WAY TRAFFIC
A—

CASE 5 - 31

:/_?.._;‘fzv'l/—"‘.ki_u'i m%mnm -
BEAM GUARDRAIL TYPE 31
PLACEMENT
(CASES 4-31 & 5-31)

STANDARD PLAN C-20.15-02

SHEET 1 OF 1 SHEET
APPROVED FOR PUBLICATION

Y s By Bakotich, Pasco
’7C-«°'@‘
STATE DESIGN ENGINEER

.z"m, Jun 112014 1.06 PM
Washington State Department of T rtati
ashington L] epartment of Iransportation
\ /4

Coda




DRAWN BY: FERN LIDDELL

I BEAM GUARDRAIL TYPE 31 NON-FLARED TERMINAL ~ PAY LIMIT

BEAM GUARDRAIL

1
(SEE NOTE 3) i
|
|
|

ﬁu,l

1 (SEE NOTE 1)

3
ol _.

F-
m|=

8

L8

17

f

Ll
3

£

L
3

EDGE OF SHOULDER —/

VARIES ~ SEE CONTRACT —I

TWO-WAY TRAFFIC

—

CASE 10A - 31
(TRAILING END)

BEAM GUARDRAIL ANCHOR TYPE 10 ~

PAY LIMIT (SEE NOTE 2) N

+ BEAM GUARDRAIL TYPE 31 ~
PAY LIMIT

FIXED FEATURE
(SEE NOTE 4)

~ha /T,

:M E

R B | 1 By !
[N f‘]

L VARIES ~ SEE CONTRACT

EDGE OF SHOULDER —/

z ONE-WAY TRAFFIC

CASE 10B-31
(TRAILING END)

NOTES

1. The slaope from the edge of the shoulder into the face of
the guardrail should not exceed 10H : 1V when the guardrail
is within 12' - 0" from the edge of the shoulder.

2. For details, see Standard Plan C-23.60.
3. For details, see Standard Plan C-22.40.

4. Timber or steel post. Steel post shown.

TYPE 31 ~ PAY LIMIT

FIXED FEATURE

(SEE NOTE 4) \
o

BEAM GUARDRAIL ANCHOR TYPE 10 ~

BEAM GUARDRAIL TYPE 31 ~ L BEAM GUARDRAIL TYPE 31 NON-FLARED TERMINAL ~ PAY LIMIT |
PAY LIMIT i (SEE NOTE 3)
FIXED FEATURE (TYP)
7 °’Z 7 i
/I ! : r =
f f f T f ‘
! } ! (SEE NOTE 1) *
\_ EDGE OF SHOULDER L VARIES ~ SEE CONTRACT
e ONE-WAY TRAFFIC
OR
TWO-WAY TRAFFIC
CASE 10A-31, 10B-31, OR 10C-31
(APPROACH END)
PAY LIMIT (SEE NOTE 2) ~N : BEAM GUARDRAIL TYPE 31 ~
" : PAY LIMIT
i BEAM GUARDRAIL EXTENSION FIXED FEATURE
| LENGTH VARIES ~ SEE CONTRACT | ol .
! (SEE NOTE 4) 77 ! LZ
r 19 i 1T
_/ L VARIES ~ SEE CONTRAC parry, £4
EDGE OF SHOULDER ~ T (= May 22014 2.06 PM .
ONE-WAY TRAFFIC GUARDRAIL TYPE 31
PLACEMENT (CASES 10A-31,
10B-31 & 10C-31)
CASE 10C-31
(TRAILING END) STANDARD PLAN C-20.18-02

SHEET 1 OF 1 SHEET

APPROVED FOR PUBLICATION

F2ers B Ll

Bakotich, Pasco
Jun 112014 1.07PM
Csie

STATE DESIGN ENGINEER
Woshington State Deportment of Transportation
7/




DRAWN BY: FERN LIDDELL

BEAM GUARDRAIL

(TYpP)

TRANSITION SECTION BEAM GUARDRAIL TRANSITION
BEAM GUARDRAIL TYPE 31 NON-FLARED TERMINAL ~ PAY LIMIT « .+« TYPE21~ . BEAM GUARDRAIL TYPE 11 ~ SECTION TYPE 21 ~ v BEAM GUARDRAIL TYPE 31 NON-FLARED TERMINAL ~ PAY LIMIT |
(SEE NOTE 5) ! ' pAY LIMIT ! PAY LIMIT ! PAY LIMIT ! :‘ (SEE NOTE 5)
! I(SEE NOTE 4)l ] (SEE NOTE 4) [ \
BEAM GUARDRAIL TYPE 31 ~ PAY LIMIT : ! ! ! BEAM GUARDRAIL TYPE 31 ~ PAY LIMIT
i
I

A F F 3

(SEE NOTE 1)

A A 7

i 0§ & & B B

I

I

! I

ﬁ LLL i
(R | 11 [

/11

fof ﬁ@( (SEEﬁN;TEEiS) i .\ﬁ

|
I
!
FIXED FEATURE | |
|
I
|
|

A A BifiRE

(SEE NOTE 1)

\— EDGE OF SHOULDER

<D MAINTAIN POST SPACING OF 3 - 1 172" MAX. ~
ADJUST TRANSITION TO NEAREST FIXED FEATURE

®/ \— (SEE NOTE 2)

L VA ~ SEE CONTRAC
\_ (SEE NOTE 2) RIES ONTRACT

TWO-WAY TRAFFIC NOTES
1. The slope from the edge of the shoulder into the
face of the guardrail should not d10H: 1V
CASE 11A-31 guardrai not excee

when the guardrail is within 12' -
of the shoulder.

0" from the edge
2. Attach the standard wood block to the rail using two
5/8" (in) x 4" (in) lag bolts.

3. Beam Guardrail Anchor Type 10 (W-Beam) or
Type 10 (Thrie Beam) required. For details,

BEAM GUARDRAIL BEAM GUARDRAIL TRANSITION
| ANCHORTYPE 10~ :  BEAM GUARDRAIL TYPE 11 ~ SECTION TYPE 21 ~ . BEAM GUARDRAIL TYPE 31 NON-FLARED TERMINAL ~ PAY LIMIT \
PAY LIMIT PAY LIMIT PAY LIMIT (SEE NOTE 4) (SEE NOTE 5)
(SEE NOTE 3)

E (SEE NOTE 6)
; ﬁ@{ﬁ AR

il

ﬁLLE ﬁ

[
K
! BEAM GUARDRAIL TYPE 31 ~ PAY LIMIT 4

see Standard Plan C-23.60.
. For details, see Standard Plan C-25.20.

1 F fh & A6 f 5.

For details, see Standard Plan C-22.40.

11

RN )

LL
£

_h

19

'/

(SEE NOTE 1) 6. Timber or steel post. Steel post shown.

L

(SEE NOTE 2) J

L VARIES ~ SEE CONTRACT

\- EDGE OF SHOULDER

, ONE-WAY TRAFFIC
CASE 11B-31
BEAM GUARDRAIL BEAM GUARDRAIL TRANSITION
| ANCHOR TYPE 10~ :  BEAM GUARDRAIL BEAM GUARDRAIL TYPE 11~ . SECTION TYPE 21 ~ o BEAM GUARDRAIL TYPE 31 NON-FLARED TERMINAL ~ PAY LIMIT |
PAY LIMIT TYPE 31 ~ PAY LIMIT ! PAY LIMIT ! PAY LIMIT (SEE NOTE 4) ! (SEE NOTE )
(SEE NOTE 3) & ! l '
! ! (SEE NOTE 6) i ! BEAM GUARDRAIL TYPE 31 ~ PAY LIMIT

Cjzbqé_é_'_u 1,

A A ALA

f =

ﬁ ﬁ a ﬁ ﬁ ?‘ a ﬁ.,é’/ e May2§g|4zo9m

¥

L s o

(A

A8 f

N
i

BEAM GUARDRAIL TYPE 31

(SEE NOTE 1)1

2> REDUCER ELEMENT TYPE C
(TYPE 31) ~ FOR DETAILS,
SEE STD. PLAN C-25.20

/
(SEE NOTE 2) /

N\
\— (SEE NOTE 2)

L VARIES ~ SEE CONTRACT

PLACEMENT (CASES 11A-31,
11B-31 & 11C-31)

\— EDGE OF SHOULDER

, ONE-WAY TRAFFIC STANDARD PLAN C-20.19-02
SHEET 1 OF 1 SHEET
CASE 11C-31 APPROVED FOR PUBLICATION

‘1‘::-?‘» Jun 112014 1:07 PM

STATE DESIGN ENGINEER
7‘ Washington Stote Depariment of Transporiation

jere




6 x 8 TIMBER POST, OR EITHER

DRAWN BY: FERN LIDDELL

WE x 8.5 OR W6 x 9 STEEL
POST (TYP.) (SEE NOTE 3)

CRT POST ~ SEE DETAIL
(SEE NOTE 2)

SPAN =12'-6" (OMIT 1 POST)

N

CRT POST ~ SEE DETAIL
(SEE NOTE 2)

SPAN = 18'- 8" (OMIT 2 POSTS)
SPAN = 25'- 0" (OMIT 3 POSTS)

n 1 | i
: | 7 4 —
i 63" i E BURIED | NOTES
e VP) . : OBSTRUCTION 5
’ \’\r\: 1. For additional details not shown on this plan,
S : refer to Standard Plan C-20.10.
ONE- OR TWO-WAY TRAFFIC
Z— 6 x 8 TIMBER POST, OR EITHER 2. CRT post to be wood only.
WE x 8.5 OR WS x 9 STEEL
PLAN VIEW POST (TYP.) (SEE NOTE 3) 3. For additional details not shown, see

BEAM GUARDRAIL TYPE 31 ~ PAY UMIT

/— SINGLE W-BEAM RAIL ELEMENT

Standard Plan C-1b.

=]
1]

e
- ] B
=
e

/— GROUND LINE

R
cmeeeblooothin

1 L e L 1
' ' ! OBSTRUCTION ! ' ) ' 'l
CRT POST ~ SEE DETAIL CRT POST ~ SEE DETAIL
(SEE NOTE 2) (SEE NOTE 2)

ELEVATION VIEW

0" (IN) MIN. OFFSET FROM BACK SIDE OF GUARDRAIL POST
AND FACE OF CULVERT HEADWALL PERMITTED BEAM GUARDRAIL TYPE 31 .
(BEYOND CULVERT) 8
BACK SIDE OF CRT POST —> | NOM,
] s I .

_E FINISHED GRADE Nl 3/4 (IN) HOLE
FACE OF !
HEADWALL TSR ST !
— - . I

WING WALL = & nl“
(BEYOND) ' !
, -4 CULVERT [/ !
| of TRl
—— e ol B ! D~ 238 N HoLE
CRT POST ~ SEE DETAIL FACE OF HEADWALL CRT POST ~ SEE DETAIL ", R i% 1
(SEE NOTE 2) (SEE NOTE 2) 7
! 6 x 8 WOOD
( ; ) BACK SIDE OF
POST (TYP.) SECTION @ EY/_ POST
----------------------------------- 6 x 8 TIMBER POST, OR EITHER '
WB x 8.5 OR W8 x 9 STEEL POST
(TYP.) (SEE NOTE 3) .
A é I T é
= = CONTROLLED RELEASING
e 7\ '\, ' TERMINAL (CRT) POST DETAIL
CULVERT —/ L
SPAN WITH HEADWALL DETAIL

Petterson, Jeff (11Q Design)
Jul620173:12PM

Dot b .
BEAM GUARDRAIL TYPE 3
PLACEMENT 12’ - 6", 18' - 9",
OR 25' - 0" SPAN
STANDARD PLAN C-20.40-06

SHEET 1 OF 1 SHEET

APPROVED FOR PUBLICATION
Yy f7 Carpenter, Jeff
22 T

Ju12120178.27 AM
a2

- STATE DESIGN ENGINEER
Waeshington State Department of Transportation
7/




DRAWN BY: FERN LIDDELL

112"

2"

g"

™__ 7/8" (IN) THICK
BASE PLATE

STEEL POST

112"

HOLE (TYP.)
PLAN VIEW

40" MIN.

:-: \_ 3/4" (IN) DIAMETER
i HOLE

it
0 W5 x 85 ORWSE x 9
i L~ STEEL POST
]
i
0
0
it
P
i
: 3116
: BASE PLATE
i
i b
i S

- 1 1
i }

BOX CULVERT POST

ELEVATION VIEW

\_ W5 x 8.5 ORWS x 9

™<__ 1" (IN) DIAMETER

BEAM GUARDRAIL TYPE 31

MID-SPAN L 3-1172" | 6 -3" | 6-3" | 6-3" | 3-11°2" |
SPLICE (TYP.) "\ ! : : : : :
1
; == = = == ==
—————— == e

NOTES

1. Attach Guardrail Post to Box Culvert with 7/8" (in) diameter
high-strength threaded rods 8 1/2" (in) in length with resin-

bonded anchors.

2. Wood blocks are shown. Blocks of an approved alternative
may be used. See Standard Specification 9-16.3(2).

Y e v - e e e - e .
R A A AN A AR N

SECTION @

TYPICAL ELEVATION VIEW
W-BEAM RAIL g
6"
1 11 . 17/8" g"
| Ho iy
WExB50RWEx9 I
/‘ STEEL POST i
5/8" (IN) x 10" (IN) BUTTON HEAD : :
BOLT WITH 7/32" (IN) OVAL GRIP __1 \ : :
AND RECESSED HEX NUT WITH i :
CUT WASHER e 13/16" (IN) DIAM. i i
© HOLE "™\ | | :
2 (FT) MIN. TO EDGE OF o1 —pEEEEEER--
BOX CULVERT ! i
COMPACTED
soiL THREADED ROD ~ ELEVATION VIEW SIDE VIEW
FOUR (4) REQUIRED
FINISHED (SEE NOTE 1)
GRADE
AN NN
 PORRRGRLR N AR
z‘ [ 3
s g 7/ %‘
oo BASE PLATE 14
[32]
AT 5/ [ | |
. v-. - v v‘_a,v vv "é ; ‘vv S - gLol)\(BCULVERT
Z . . 5.8 ¢ 53 . X7 PLAN VIEW
= J v Bl By v B, v v /S e
@ A e ' = A WOOD BLOCKOUT 7%/ Jul1420157:41 AM
L L L S A (SEE NOTE 2 BOX CULVERT %
BOX CULVERT GUARDRAIL GUARDRAIL STEEL
STEEL POST TYPE 31 POST ~ TYPE 31

STANDARD PLAN C-20.41-01

SHEET 1 OF 1 SHEET

APPROVED FOR PUBLICATION

v ey . Carpenter, Jeff
et . »
AL 7 ul142015 11:28 AM
zir\ .
74 STATE DESIGN ENGINEER IR

A
Washington Stote Depariment of Transporiation
7/




DRAWN BY: FERN LIDDELL

y | TRANSITION PAY LIMIT I
I (SEE NOTE 1) ‘
NOTES
% % % % % % /=’ : 1. See Contract for transition and connection type.
BRIDGE END
2. For additional installation requirements for Non-Flared Terminal
CASE 22C-31 placement, see Standard Plan C-22.40.
(SEE NOTE 4)
POINT B 3. Guardrail installation shall be Beam Guardrail Type 31 with
standard post and block. See Standard Plan C-20.10 for
RADIUS VARIES ~ NON-FLARED TERMINAL additional details.
SEE CONTRACT PAY LIMIT (SEE NOTE 2) 4. The first letter of case designation indicates the end treatment
on the side road. The second letter indicates the end treatment
on the main road. For instance, a terminal on a side road and a
bridge connection on the main road would be Case 22BC-31.
Y 5. The radius dimension shall be etched into the plate as shown
\ in the example on the Identification Plate Detail. Numerals
CASE 22D-31 SHOULDER BREAK shall be 1 1/2" (in) high minimum, and 3/4" (in) wide maximum.
Plate shall be galvanized after etching and the letter shali
(SEE NOTE 4) remain permanently legible.
6 x 8 TIMBER POST, OR W6 x 8.5,
OR WB x 9 STEEL POST (TYP.) 6. The guardrail Identification Plate shall be mounted at the
lower splice bolt on the back side of the rail element at the
PC of the guardrail radius.
N
(X) SPACES AT 6' - 3"
' (1 SPACE MIN))
POINT A
5l
PC " KIZY
(SEE NOTE 6) 3/4" (IN) DIAM. HOLE |
< - 1 i i
5 S :\r’_L l ’ 1/4" (IN) STEEL PLATE
= -t "
T E(2 3 . @
w
o/ ‘
%l | |
2521: gUARDRAIL ;’_ s | |
RTYPE 10 —< A b=
PAY LIMIT Z|> 234 | L1
gIs ' Fwin,
IDENTIFICATION PLATE DETAIL
K @) i (SEE NOTE 5)
\ SHOULDER BREAK
CASE 22A-31 ' oYY, Ed
(SEE NOTE 4) M W 1142015800 AM
(8
— GUARDRAIL PLACEMENT
— STRONG POST ~ TYPE 31
i i" — INTERSECTION DESIGN
CASE 22B-31 = — STANDARD PLAN C-20.42-05
(SEE NOTE 4)

SPLICE BOLT _\/

SLOT (TYP.)

IDENTIFICATION PLATE ~
SEE DETAIL

IDENTIFICATION PLATE MOUNTING DETAIL

(SEE NOTE 6)

SHEET 1 OF 1 SHEET

APPROVED FOR PUBLICATION
Carpenter, Jeff

Z///M Jul 14 2015 11:27 AM
&4

STATE DESIGN ENGINEER s
Waoshington State Departmeni of Transpertation
\7/ 4




DIRECTION OF TRAVEL

L1 6-3" 63" | 6-3" L1
. i i | ! ! |
) Fo Ml HpY 1 3 a O 1 | Fo Ul ISY |
[ i < | |
| P SEE NOTE 2 :
! (3) |
r L .
6 x 14 BLOCKOUT (TYP.) ;L 2l
(SEE NOTE 2) ‘\ nl Ji
n Il | |
1[ 1S S— | T I 5 T I i N 193 181 {
\ 5/8" DIAM. x 1 1/4" BUTTON HEAD MRS AN —/ \ 5/8" DIAM. x 14" BUTTON HEAD
= BOLT WITH 7/32" OVAL GRIP (TYP.) o DIRECTION OF TRAVEL BOLT WITH 7/32" OVAL GRIP AND
m AND RECESSED HEX NUTS ~ RECESSED HEX NUT WITH
a 8 REQUIRED PER SPLICE CUT WASHER (TYP.)
S PLAN
pd
&
w 5/8" DIAM. x 1 1/4* BUTTON HEAD
5: L . ) BOLT WITH 7/32" OVAL GRIP (TYP.)
| g-112" 6-3 | 6-3 | 6-3 . 3-112 | AND RECESSED HEX NUTS ~
g ! i 1 ! i : 8 REQUIRED PER SPLICE
= i | | | | |
: j L - L L |

MID SPAN
SPLICE

16d ANTI-ROTATION

ELEVATION

6 x 12 BLOCKOUT (TYP.)
~SEE NOTE 2

/— GROUND LINE

NAIL (TYP.)
FACE OF 12" FACE OF
BARRIER ~ 2_ | ACTUAL BARRIER
N o
! i—-l N E
! C: | o E
l T
5/8" DIAM. x 1'- 2" | |
BUTTON HEAD BOLT i \
WITH 7/32" OVAL GRIP .
AND RECESSED HEX NUT !
WITH CUT WASHER (TYP.) . |
\ i
i
W6x8.5 x 6'- 0" OR |
W6x9 x 6' - 0" i
LONG STEELPOST ~ —LNf1—

6 x 6 x 14 BLOCKOUT (TYP.)
~SEE NOTE 2

16d ANTI-ROTATION

hq

N2\

W6x8.5 x 6'-0"OR
W6x9 x 6'- 0"
LONG STEEL POST
(TYP.)

5/8" DIAM. x 14" BUTTON HEAD
BOLT WITH 7/32" OVAL GRIP AND
RECESSED HEX NUT WITH
CUT WASHER (TYP.)

=y

/A‘é

NOTES

Beam Guardrail post spacing shall be 6' - 3" on centers.

Use a single or combination of blocks to achieve the actual 12"
offset. See Standard Specification 9-16.3(2). Wood blocks shall
be toe-nailed to post (and blocks, if block combinations are used)
with 16d galvanized nails to prevent block rotation.

Attach blockouts to steel posts using bolt holes on approaching
traffic side of post web.

For details not shown, see Standard Plan C-20.10.

Wood blocks shown. Blocks of alternate material may be used.
See Standard Specification 9-16.3(2).

16d ANTI - ROTATION
NAIL (TYP.) ~ SEENOTE 2

1/4" DIAM. HOLE FOR
ANTI-ROTATION
16d NAIL (TYP.)

L]

: /Il .
PNy, ANTI-ROTATION NAIL
1Ny = DETAIL
red |
g | Vad '
A
1 K 3/4" DIAM. HOLE FOR BUTTON
A ~— HEAD BOLT (TYP.)~
3 SEE DETAIL AT RIGHT
STEEL POST

5/8" DIAM. x 1 1/4" BUTTON HEAD
BOLT W/ 7/32" OVAL GRIP (TYP.)
AND RECESSED HEX NUTS

~ 8 REQUIRED PER SPLICE

ISOMETRIC

qcz' zo'L

BEAM GUARDRAIL TYPE 31
DS (DOUBLE SIDED)
(W-BEAM)
STANDARD PLAN C-20.45-01

SHEET 1 OF 1 SHEET

APPR D FGR BLICATION
) 7/ /
i
STATE DESIGH ENGINEER DATE
A

Washington State Department of Transportation
L7/ 4




FOR TIMBER POST, 5/8" (IN) x 10" (IN) LONG BUTTON HEAD BOLT . .
WITH 7/32" (IN) OVAL GRIP, CUT WASHER, AND HEX NUT. ~ 1'- 0" MIN. COVER PR

FOR STEEL POST, 5/8" (IN) x 2" (IN) LONG BUTTON HEAD BOLT
WITH 7/32" (IN) OVAL GRIP, CUT WASHER, AND HEX NUT

| D A
OFFSET DISTANCE

ROADWAY

| 4-0"MIN
ABOVE

2.7 gﬂﬂl NO BOLT

/ REQUIRED
H NOT STEEPER
3 THAN 4H : 1V

NOT STEEPER
THANA4H : 1V THAN 3H : 1V

NOT STEEPER
4 THAN 10H: 1V | | 1'- 6" MAX.
w
§ SECTION @
SECTION e WE x 8.5 OR W8 x § STEEL POST ONLY
=z E
& SECTION @ (WITHOUT BLOCK) (GEENOTED
[
5 GUARDRAIL EMBEDPMOEI:IJTT
o PERSPECTIVE
g W6 x 85 OR W6 x 8 STEEL POST ONLY NOTES
§ 1. Posts installed on shoulder slopes steeper than 10H : 1V shall
LOCATION OF POSTS & BLOCKS (TYP.) MINIMUM be 8' (ft) long.
(SEE NOTE 4) / TOP OF CUT
e 2. The flare rate of the guardrail may be increased after crossing
DRAIL EMBEDMENT ! :
@ GUAR POINT G the ditch bottom to shorten the length of the terminal.
W-BEAM RUB RAIL S, S S 3. Determine the height of the W-Beam at the Anchor (G) by first
. L e B D 2 S~ ——a '\ BEAM GUARDRAIL calculating the perpendicular offset distance (D) from the edge
EDGE g& m:agg_r ‘6‘..‘/’3’_’__! | ANCHOR TYPE 2 ~ SEE of shoulder (S) to the Anchor (on station). Multiply that distance
\ ‘ (TYP) i l STANDARD PLAN C-62 by 0.1, then subtract the product from the elevation of the same
i e [ point (S) on the edge of shoulder used to obtain the offset
AT 8 MIN. (SEE NOTE 2) 1»/_ D distance (at the same station). Add Beam Guardrail design
T height (31" (in)) to that remainder for a sum that equals the
é - \_ ?S,E%Lﬁ g}ggg 7 \ BOTTOM OF DITCH | elevation of the top of the W-Beam at the Anchor.
24 FLARE RATE ~ SEE TABLE l Refer to SECTION "C":
FIELD BEND . .
i s Elevation g = (Elevationg - D x(0.1)) + 31
i/— 4. Timber or steel post. Steel post shown.
D (OR UN-
- - SHOULDER - (OR UN-PAVED) FLARE RATE TABLE
PLAN —d
RATE | POSTED SPEED
MPH
BEAM GUARDRAIL ¢ (MPA)
TYPE 31 ~ . BURIED TERMINAL TYPE 2 ~ PAY LIMIT 15:1 70
PAY LIMIT i (TERMINAL LENGTH VARIES) 131 P
{ W-BEAM RAIL GUARDRAIL EMBEDMENT ToP OF GUT . 12: 1 55
é POINT 1:1 50
i ' | 1 | | 7 ' ] 10:1 45
— =, e — — - 911 | _mooruss o Do T
m : OW__- mgg"
:.. m i o s ;'E: g ; BEAM GUARDRAIL TYPE 31 ~
i i f T I A BURIED TERMINAL TYPE 2
' BOTTOM OF DITCH i i e i nroooan -
i 1 i i T \ B SIANDARD PLAN Cops TYPE 2 STANDARD PLAN C-22.16-06
6'-0"LONG_/[ s'-o"LONGf SHEET 10F 1 SHEET
(TYp) 4 i (TYP) APPROVED FOR PUBLICATION
/ LOCATION OF POSTS WITHOUT BLOCKS ~ e T 20173 36 AM
(SEE NOTE 1) (TYP) LOCATION OF POSTS & BLOCKS W8 x 8.5 OR W6 x 8 STEEL POSTS ONLY g wrny
(SEE NOTE 4) - STATE DESIGN ENGINEER
ELEVATION '7- Washington State Department of Trensportation
(PROFILE ALONG RAIL) / 4




DRAWN BY: BILL BERENS

BEAM GUARDRAIL

TYPE31 BEAM GUARDRAIL TYPE 31 NON-FLARED TERMINAL (SEE NOTE 3) 10’ - 0" MIN.
PAYLIMIT | EDGE OF WIDENED

: \/ EMBANKMENT

i .“-m'“‘“"“'““_*-—‘“—”* . ——— 6

! T Z| __ 20:1SLOPEORFLATTER \

. ““.“_“—_n———“—““-“ - —

! e 5 (RELATIVE TO GRADE)

| SO e ]

. M ﬁ L g

| e

" ﬁ ﬁ Fl ﬁ il T A_}Lﬁ 10 : 1 SLOPE OR FLATTER EDGE OF PAVED (OR UN-PAVED)

ﬁ ! ﬁ OFFSET ~ SEE NOTE 6 —¢ / SHOULDER
]
Msx'r-sngAsg VIEWSHOWN NOTES
) (-3 1. The Implementation of the Manual for Assessment of Safety Hardware
(MASH) criteria may result in the acceptance of guardrail temminal
systems currently not shown on this plan. Non-Flared teminals shall be
selected from the WSDOT Qualified Products List (QPL) or approved
through the WSDOT Request for Approval of Materials (RAM) process.
BEAM GUARDRAIL 2. This terminal is MASH compliant at Test Level Three (TL-3) and may be
{ TYPE 31 PAY LIMIT used for all posted speeds.
\ L BEAM GUARDRAIL TYPE 31 NON-FLARED TERMINAL ~ PAY LIMIT

; 3. An MSKT-SP-MGS (TL-3) as manufactured by Road Systems, Inc.
. MSKT-SP-MGS (T1-3) SYSTEM LENGTH = 50° - 0 : or SOFTSTOP (TL-3) as manufactured by Trinity Highway Products,

311" P 12 -6 (SEE NOTE 6) LENGTH OF : LLC shall be installed according to manufacturer's recommendations.

NEED POINT i

e SEE NOTE 4 4. A reflectorized object marker shall be installed according to
manufacturer's recommendations.

! :

: 5. When snow load post washers and snow load rail washers are required
\ by the Contract, the snow load rail washers shall not be installed within
g:gUND the terminal limits.

Eoo=a=4==H
[ J
T Y

6. Terminal shall be installed at a widening, ensuring the end piece is
ELEVATION VIEW entirely off the shoulder. While this terminal does not require an
MSKT-SP-MGS (TL-3) d offset at the end, a taper is recommended. For the MSKT-SP-MGS (TL-3),
(SEE NOTE 8) POST 1 a maximum taper of 25 : 1 or flatter over the length of the terminal is
allowed with a maximum offset of 24" (in) over 50 (ft).

6-3"

[~
-
=

-EEf

For the SOFTSTOP (TL-3) a
maximum taper of 254 : 1 or
flatter is allowed over the system
R length of 50' - 8 1/2" with a
[ maximum offset of 24" (in) at the
s BEAM GUARDRAIL TYPE 31 NON-FLARED TERMINAL ~ PAY LIMIT anchor post.

SOFTSTOP (TL-3) SYSTEM LENGTH = 50’ - 9 1/2" ) 7. For terminal details. see

i
i (SEE NOTE6) LENGTHOF . 5-8 . 4.7 WSDOT approved
! T~ / NEEDFONT H , |~ SEENOTE 4 manufacturer's drawings.

= - — i 8. These terminals are supplied
! i i ! with steel posts only. They
H Y | | | j can be used with beam

""" \ GROUND guardrail Type 31 runs

Petterson, Jef¥ (11Q Design)
LINE composed of steel or 1162017 3:13 PM
wood guardrail posts. BZ%@&UARDRAIL TYPE 31
NON-FLARED TERMINAL
(ALL POSTED SPEEDS)
STANDARD PLAN C-22.40-06
ANCHOR SHEET 1 OF 1 SHEET
APPROVED FOR PUBLICATION

b A
45,',5// 1 10121 2017 8:26 AM

T
]
'
'
]
t
'
[
[l
[

fmmmm—————
fmmmmmm———
frommmenn—]

ELEVATION VIEW POST 1
SOFTSTOP (TL-3)
(SEE NOTE 8)

aQ
1
54
P"""""""'TJ

[ ynppupSp g s

o5

a_— STATE DESIGN ENGINEER
Washington Stote Depariment of Transporiation
\ /4




BEAM GUARDRAIL TYPE 31 ~ PAY LIMIT : BEAM GUARDRAIL TYPE 31 NON-FLARED TERMINAL (SEE NOTE 3)

10'- 0" MIN.
EDGE OF WIDENED

!
— _____‘_,_.....—--"'"‘"""”‘ e ——.

ANKMENT
’ 6
JUREES S .
”””” 20: 1 SLOPE OR FLATTER === 1

(RELATIVE TO GRADE) T ——

cenaeememema et ! ﬁ Fl M A[:ﬂ
--------------- —eenrermmmn ﬁ ﬁ : ﬁ ﬁ I —- 10: 1 SLOPE OR FLATTER EDGE OF PAVED (OR UN-PAVED)
i
|

4'-0"MIN
\

OFFSET ~ SEE NOTE 6 —© / SHOULDER

PLAN VIEW NOTES
(MSKT-SP-MGS (TL-2) SHOWN) 1. The Implementation of the Manual for Assessment of Safety
Hardware (MASH) criteria may result in the acceptance of
guardrail terminal systems currently not shown on this plan.
Non-Flared terminals shall be selected from the WSDOT
Qualified Products List (QPL) or approved through the
WSDOT Request for Approval of Materials (RAM) process.

BEAM GUARDRAIL 2. This terminal is MASH compliant at Test Level Two (TL-2)
TYPE 31 L BEAM GUARDRAIL TYPE 31 NON-FLARED TERMINAL ~ PAY LIMIT and may be used in applications with posted speeds of 45 mph
i

L MSKT-SP-MGS (TL-2) SYSTEM LENGTH = 25'- 0" : or less.

;” (SEE NOTE 6) ! 3. An MSKT-SP-MGS (TL-2) as manufactured by Road Systems,
i

1

PAY LIMIT

LENGTH OF ! Inc. or SOFTSTOP (TL-2) as manufactured by Trinity Highway

_/_ NEED POINT ! ﬁ%ﬁs 4 Products, LLC shall be installed according to manufacturer's

| i GROUND recommendations.

LINE

>

A reflectorized object marker shall be installed according to
manufacturer's recommendations.

5. When snow load post washers and snow load rail washers are
required by the Contract, the snow load rail washers shall not
be installed within the terminal limits.

6. Terminal shall be installed at a widening, ensuring the end piece
ELEVATION VIEW is entirely off the shoulder. While this terminal does not require
MSKT-SP-MGS (TL-2) POST 1 an offset at the end, a flare is recommended. For the MSKT-SP-MGS
(SEENOTE 8) (TL-2), a maximum flare of 25 : 1 or flatter over the length of the
terminal is allowed with a maximum offset of 24" (in) over 50' (ft).

For the SOFTSTOP (TL-2) a maximum flare of 38.29 : 1 or flatter
BEAM GUARDRAIL is allowed over the system length of
TYPE 31 ' BEAM GUARDRAIL TYPE 31 NON-FLARED TERMINAL ~ PAY LIMIT | 38' - 3 1/2" with a maximum offset
of 12" (in) at the anchor
SOFTSTOP (T1-2) SYSTEM LENGTH = 38' - 3 112" | post.

|

!

[ .
i (SEE NOTE €) LENGTHOF ;  5-8" = 4-7 i
! i

1

ke drndorks Tkl v
LTS IT T
b ]

6'-3
(TYP.)

=
=
=
B
=
=

e e e e e 4

[

et e g -

PAY LIMIT

i 7. For terminal details, see
_ SEE WSDOT approved
manufacturer's
drawings.

. These terminals are

—

: _._’.
; 5
o

i il . i i : i i it supplied with steel

::: ;:. ;:; ;:l ;:: ; 6-3 1 i ¥ posts only. They

i} it i " i, i ey i ik can be used with T AT 11Q Design)

v r “' g el Y 4 Y i guardrail runs %v—— 62017 31N o

POST 1 i composed of steel B UARDRAIL TYPE 31
ELEVATION VIEW ::: or wood guardrail NON-FLARED TERMINAL
SOFTSTOP (TL-2) L posts. POSTED SPEED
(SEENOTE 8) ANCHOR 45 MPH AND BELOW)

STANDARD PLAN C-22.45-03
SHEET 1 OF 1 SHEET
APPROVED FOR PUBLICATION

A4 Carpenter, Jotf
4 .
s /////’ 7 Jul 21 2017 8.25 AM
(24

cosgn

- STATE DESIGN ENGINEER
Washington State Depoariment of Transportation
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NOTES

1. For use on the end of guardrail runs when a crashworthy terminal is not required.

ANCHOR PLATE

|
!
I
i (SEENOTE2) ;

/ (SEE NOTE 3) " shown on Standard Plan C-1b,

BEAM GUARDRAIL TYPE 31 ~ PAY LIMIT : BEAM GUARDRAIL ANCHOR TYPE 10 ~ PAY LIMIT ANCHORRALWASHER~ 5 For additional details not shown, see Sheet 2 of this Plan.
| 6-3" -1 6-3" | 6-3 [ (SEE NOTE 2)
i i i i ! 3. For end section details, see Standard Plans C-7 and C-7a.
i i L@ 311" 1-0% 1'-4" ;
i : ! i ; END SECTION DESIGN C 4. Use details for Wood Breakaway post shown on this plan and components
i i i |
! ! i

: T WOOD BREAKAWAY POST 5. Fasten the Anchor Cable using two 1" (in) nuts and washer, at both ends of cable.
i { % { o : / BEARING PLATE Outside nut shall be torqued against inside nut a minimum of 100 ft.-lbs.
: ; ; : SEE : (SEENOTE 2) 6. Wood blocks shown. Blocks of altemate material may be used. See
¥ { ] i| NOTES i GROUND LINE Standard Specification, Section 9-16.3(2).
: : 5 : —~ Ao = /_ 7. Posts shall match those of the connecting run: timber or steel.
Pyl Lyl Py iy)  ANCHOR : HE .
! § ; ! E : e ' ! i : CABLE T ' E \_ (SEE NOTE 5) 8. Anchor plate may be constructed from 1/4" (in) plates welded to equal
- e e ; § ' e ;H strength and dimensions as shown.
o P P by i1 STANDARD 2" (IN) LD. o . ] . . .
[} i b e R PIPE SLEEVE ~ i 9. Eight 5/8" (in) x 1/2" (in) machine bolts with hex nut and washer.
é : E ; : % : : § ; : g ; 238" (IN) O.. P Place washer on face side of rail.
& H 'y ¥ by i .
b s s - =X i 512" 712
8 V i _-I I .
g (SEENOTE?) ANCHOR POST ASSEMBLY 1 i S
g (SEE NOTE 4) ‘ - odeof .- 1
o ELEVATION VIEW !
W-BEAM - Dl oal e
3/4" (IN) HOLES . /li N| &
S 238 (IN) i =)
HOLE ~ N . e
] MEM ety
1. }
exs Ao ©
s4S !)
BEAM GUARDRAIL TYPE 10 OR 11 ~ PAY LIMIT | BEAM GUARDRAIL ANCHOR TYPE 10 ~ PAY LIMIT j
: ANCHOR RAIL WASHER ~ . z
| 6'-3" L1112 6-3" | 6 -3 | (Osf‘éml’%% ;SIDE i
' ' ' | ~ooa
: 5 L 3.-112" | 3-112" ;11_0- 1'.4" E i:(‘ .5 WOOD BREAKAWAY
; i : , ; ANCHOR PLATE e POST DETAIL
. ! (SEE NOTE 2)! END SECTION DESIGN C LAt
: ! | i i i /‘ (SEE NOTE 3) o
y= 17 —— (] T} = B oo
2o } ]+ ] 11 et H ! /— WOOD BREAKAWAY POST ISOMETRIC VIEW o
a - —
~ BEARING PLATE (SEE NOTE 2)

/— GROUND LINE

: | \ (SEE NOTE 5)

RIS C RS RC I CRI RGOS R ECOT S -

.
- FCICCHUISIICICCHINIICTHINIFCICCEX - -
feceiscrccmtmimcodeazeoscosceneo fo-

c-porccererscoecesrdrcoeres roIac

STATE DESIGN ENGINEER

4 b E 41 ANCHOR _/ bl
by i i 81 CABLE &l H
1 i 1 i i
o e by 121 STANDARD 2" (IN) L. i
i e e e PIPE SLEEVE ~ e
Iy Iy 1o ph 23/8" (IN) O.D. h
V3 H 4 B Y H Petterson, Jeff (11Q Design)
R i 3 i) i qe//g#_ Jul 62017 3:15 PM
i E el AA——— cosgn
S V i BEAM GUARDRAIL (TYPE 31)
( ) ANCHOR POST ASSENBLY bl ANCHOR TYPE 10
I
ELEVATION VIEW STANDARD PLAN C-23.60-04
THRIE BEAM | SHEET 1 OF 2 SHEETS
,«*: ; APPROVED FOR PUBLICATION
v ‘: E élﬁ,.i/f" ;;.f, T 20rT 825 AM —
L

[

ISOMETRIC VIEW % Washington Stote Depariment of Transportation




DRAWN BY: FERN LIDDELL

16"

» s 4" . 4" R 4"

16

3»

15116 R.
(TYP.)
" 1y
14 #
358" R. =
(TYP) -
B \ SEE NOTE 9
~ gl

’ N S/
» . N e'
3 '9 Q3
. ) @
214"

S = S © |
Ans' (IN) HOLE (EIGHT REQUIRED) ,,;,"'"
3" (IN) x 2 1/4" (IN) x 1/2" (IN) END PLATE e
s ’/’:’ ]
ELEVATION SECTION @
ANCHOR PLATE
(SEE NOTE 8)
Bl
316" (IN) x 1* (IN) x 8" (IN) PLATE
TACK WELDED TO 5/8" (IN) PLATE ‘\
¢ |
5 116" )
3/4" (IN) CABLE —
115/1¢6" SWAGE 1-1 -

e / . ;
JRA g
0000080000000 G |/ 73 T ] i
s.:. -! i
m .- 1" (IN) x 7" (IN) STUD — i

- - THREADED FULL

LENGTH (TYP.) / \
5/8" (IN) STEEL PLATE 1 116" (IN) HOLE
ANCHOR CABLE BEARING PLATE

- 8 GAGE (MIN)
112" 112
T & 1t
3 of--f- —+ 116"
2l g : f
31/32" .
ANCHOR RAIL WASHER

Petterson, JefT (HQ Design)
Jul 62017 3:15 PM

7 —

BEAM GUARDRAIL E PE 31)
ANCHOR TYP

STANDARD PLAN C-23.60-04

SHEET 2 OF 2 SHEETS

APPROVED FOR PUBLICATION

. A Carpenter. Jeff
[’ﬁ'/ 7 Jul 2 2017825 AV
STATE DESIGN ENGINEER
7‘ Washington Stote Depariment of Transportation




DRAWN BY: FERN LIDDELL

NOTES
TRANSITION SECTION ~ PAY LIMIT

1. Aftach guardrail to bridge rail or concrete barrier with 7/8" (in) diameter bolts in
I 6 - 3" MAX. | 3-112" accordance with Standard Spec. 9-06.5(4), with thin slab ferrule inserts
| i MAX I or resin-bonded anchors. See Contract Plans.
i UNRESTRAINED i ) i
i PRECAST BARRIER _\ i ; 2. If the last guardrail post is 3" (in) or less from the end of the bridge barrier, this
i L t i attachment and blockout is not necessary.
/ : : : 3. This case is also applicable for F-shape and vertical faces with no curbs.
: = ! = : % 4. When B connection is used with Type 1A Transition, the maximum spacing
W& i y between bolts is &' - 3".
\ \ 5. See Bridge Plans for additional connection details.
(SEE NOTE 1) FACE OF GUARDRAIL,
N O eSO Fom EDGE OF SHOULDER NEW BRIDGE TRANSITION SECTION ~ PAY LIMIT 6. Wood blocks shown. Blocks of alterate material may be used.
) TRAFFIC BARRIER , . See Standard Specification 9-16.3 (2).
LAN (SINGLE-SLOPE 13 -112" MAX.
P BARRIER SHOWN) ! (SEENOTE4) ! 7. Steel posts shown. Timber posts may be used.
A CONNECTION : !
47 m i l I % |
' <
7 N
END SECTION DESIGN F ~ (SEE NOTE 5) FACE OF GUARDRAILL,
TRANSITION SECTION ~ PAY LIMIT SEE STD.PLANS C-7&C-Ta EDGE OF SHOULDER
TRANSITION SECTION ~ PAY LIMIT
12 -6 1 3 -1 172" MAX. D CONNECTION

SEE NOTE 4 (SEE NOTE 3) BRIDGE TRAFFIC

BARRIER ‘\
[

‘»\’% 1 % | — °'”" = %3'

BRIDGE RAIL OR 6 - 3" MAX. '

CONCRETE BARRIER ‘\

\,
- |
<
/ \ ‘ END SECTION DESIGN F ~ PLAN
SEE STD. PLANS C-7 & C-7a
FACE OF GUARDRAIL,
END SECTION DESIGN F ~ (SEE NOTES 1 & 2) E CONNECTION
SEE STD. PLANS C-7 & C-Ta EDGE OF SHOULDER
U DTH ~ 8" (iN) OR PLAN
CURB WIDTH ~ 9" (IN) OR LESS,
OR CONCRETE BARRIER B CONNECTION

BEAM GUARDRAIL ~ PAY LIMIT

| 6' - 3" MAX.
!
|

|

i

i

[ |
TRANSITION SECTION ~ PAY LIMIT ; !

1

1

! LR D
| 6 -3 | 6 -3 311t
I ] | MAX. I END SECTION DESIGN F ~ _/
i BRIDGE RAIL OR i i i SEE STD.PLANS C-7&C-7a
i CONCRETE BARRIER ‘\ i i i gy e . Bary,E
: < ; ; i INSIDE FACE OF RAIL BASE M .Z%f M,y 2014 2:33 PM
J ! : : ' . ONE-WAY TRAFFIC GUARDRAIL CONNECTIO”
J < - % PLAN TO BRIDGE RAIL
M) i E CONNECTION OR CONCRETE BARRIER
STANDARD PLAN C-24.10-01
END SECTION DESIGN F ~
SEE STD. PLANS C-7 & C-Ta FACE OF GUARDRAIL, SHEET 1 OF 1 SHEET
(SEE NOTE 1) EDGE OF SHOULDER APPROVED FOR PUBLICATION
Bakotich, Pasco
CURB WIDTH, GREATER PLAN ;O 67&(’" 11204 LM
THAN 9" (IN) ~ 18" (IN) MAX, STATE DESIGN ENGINEER
C CONNECTION 7“ Washington State Department of Transportation




DRAWN BY: FERN LIDDELL

NOTES

1. This guardrail transition is for connection to a vertical concrete shape, a single slope, or a safety-
shape barrier. The toe of the single slope and the safety-shape barrier shall be tapered or the
barrier blocked out so that the toe of the barrier does not project past the face of the
approach guardrail.

2. See Standard Plan C-24.10 for details regarding connection to bridge rail or traffic barrier.
3. For details of typical components, see Standard Plans C-1b and C-20.10.

BEAM GUARDRAIL TRANSITION SECTION TYPE 21 ~ PAY LIMIT BEAM GUARDRAIL TYPE 31

|
NOTE: TRANSITION PAY LIMIT SHALL INCLUDE END SECTION FOR CONNECTION TO BARRIER OR FIXED OBJECT ' PAY LIMIT

SEE CONTRACT PLANS |
FOR SPECIFIED '
CONNECTION I 12SPACES @ 3'-1 12" ] 6-3" ) F-11/2" |
Land BN o '
| 12 -6 63 | | |

' NESTED THRIE SHORT THRIE REDUCER ELEMENT ' '
| BEAM GUARDRAIL ' BEAM ELEMENT | TYPE C : W-BEAM GUARDRAIL | | |
| 12-GAGE l 12-GAGE I 10-GAGE | 12-GAGE i | |

L n 1T 1 1 l I
e~ . ——
o FT

N

‘- GROUND LINE

I

I

!

" (IN) LONG BLOCK~ |
IL'STD.PLANC-25.22 !
!

l

|

{

[gedadededadeshodel pupm—
[ppylpmpndlpu
[ —
[yopisiudompug
[ ——
===/

i

[ Sndndespadandeindaduhyded sup—
1

[ —
S

P G

|

W6 x 12 ~ 7' - 6" LONG STEEL POST
WITH 6 x 12 BLOCK

WG x 85 OR WS x 9 ~ 6' - 0" LONG STEEL
POST WiTH 6 x 12 BLOCK

-5 ——

B

W6 x15~7-0"LONG J
' STEEL POST |
WITH 6x8 BLOCK

R )
S 414" /1/
: ) i F LEFT
20132" (IN) x 1 178" (IN) 34" (IN) % 212" 1 | )
?%(\— SLOT (TYP.) sm% (%Y ) (IN) i |- . (MIRROR OF RIGHT)
. =\ .'/' ol | 7-31°2" | S, : WBarry, Ed
3 ‘\ ’T r{’ v | T-312" L3112 Clogr //—%ﬁ Jul 14 2015 8:06 AM
: Sr— i b . BEAM GUARDRAIL (TYPE 57
: : ] | .- .
R 7 s0ra" Ny * 1 18" ON) L TRANSITION SECTION
>/ SLOT (TYP.) \L //T // = o TYPE 21
== | & : — 1'-0 1/4" e e e +
2N %i :é/f;gh({)r;:Pz)uz" (N) N | j —— _ 4 — - STANDARD PLAN C-25.20-06
= : I 1\ . SYMMETRICAL SHEET 1 OF 1 SHEET
THROUGH BLOCK ’}r 01 L RIGHT e ABOUT @ APPROVED FOR PUBLICATION
DETAIL @ DETAIL (TYP) ﬁl Carpenter, Jeff

£ /@//4«4/7 Jul 142015 11:26 AM
4

STATE DESIGN ENGINEER oy

a_—
THRIE BEAM WOOD BLOCK REDUCER ELEMENT TYPE C SHORT THRIE BEAM ELEMENT 77’ Washington State Department of Transportation
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DRAWN BY: FERN LIDDELL

NOTES

1. See Standard Plans C-1b, C-1d, C-20.10, and C-25.20 for rail elements

and thrie beam block details.

2. When a transition is required on the trailing end of the bridge, use a mirror
image of this plan.

BRIDGE RAIL THRIE BEAM BEAM GUARDRAIL TRANSITION SECTION TYPE 22 ~ PAY LIMIT BEAM GUARDRAIL TYPE 31
RETROFIT (10-GAGE) ! 50'-0" PAY LIMIT
l 13SPACES @ 3'-11/2" = 40'-7 1127 6-3 3-1172" 3-1172"

DISTANCE FROM

— SHORT THRIE BEAM  THRIE BEAM GUARDRAIL
BRIDGE END ~ VARIES | 12' - 6" NESTED THRIE BEAM (12-GAGE) | ELEMENT(6'-39 | REDUCER SECTION W-BEAM GUARDRAIL (12-GAGE)
! (12-GAGE) ™ TYPEB (10-GAGE) |
BRIDGE TRANSITION

3 /' RAMP (HMA) | | |
. L L L U A - T
= —— e o—L

a—me ]

~

-~

|
|
|
|
|

BRIDGE

- -—-

W6 x156~7 - 0" LONG _/

STEEL POST WITH 6 x 8 BLOCK

LS_ EDGE OF TRAVELED WAY
VARIES

1'-6" MIN.

o0 K]

z/—=z===0Q

W6 x12~7'- 6'LONG

x 12 x 19" LON

L

]
]
]
]
[}
1
[}
[}
[l
L

- L——---

CK ~ SEE DETAIL

W6 x B5 ORWS x9~6'-0"LONG

BRIDGE RAIL THRIE
BEAM RETROFIT

EXISTING BRIDGE RAIL

(EXCEPT AS NOTED)

STEEL POST WITH 6 x 12 BLOCK

STEEL POST WITH 6 x 12 BLOCK

TYPE 22

APPROACH END (SHOWN - SEE NOTE 2)
THRIE BEAM INSTALLED AT FACE OF BRIDGE RAIL

(TYP.)

12n
A et
-
dk:
)
| {1
; z
A g *
e | r{'
e
H -~
f/
PE | //
7
senpe L
i

THRIE BEAM REDUCER
WOOD BLOCK

it

VA f,
l”'r
."'. i3

TRANSITION SECTION

. 72

Jul 14 2015 8:26 AM

UARDRAIL (TYPE $7)

TYPE 22

STANDARD PLAN C-25.22-05

SHEET 1 OF 1 SHEET

Jul 14 2015 11:26 AM

APPR;E) FOR IéUBLICtATIJOiP;lr
arpenter, Je
Y7
/7
P

STATE DESIGN ENGINEER

Washington State Deporiment of Transportation
L7/ 4

~eosipn




DRAWN BY: FERN LIDDELL

NOTES

1. See Standard Plan C-1b, C-20.10, and C-25.20 for rail elements and thrie beam
block details.

2. When a transition is required on the trailing end of the bridge, use a mirror image
of this plan.

3. For additional alternatives not shown, see Contract Plans.

BRIDGE RAIL THRIE BEAM _| BEAM GUARDRAIL TRANSITION SECTION TYPE 23 ~ PAY LIMIT | BEAM GUARDRAIL TYPE 31
RETROFIT (10-GAGE) | ' PAY LIMIT
i 13 SPACES @ 3 - 1 112" 6-3 L3112 311 6-3" X
: T 1 i i
DISTANCE FROM | | l | |
BRIDGE END ~ VARIES ; NESTED THRIE SHORT THRIE REDUCER ELEMENT : : H !
| BEAM GUARDRAIL | BEAMELEMENT . TYPEC . W-BEAM GUARDRAIL | I | |
| ! 12-GAGE | 10-GAGE | 12-GAGE | | | ]
l- | | | ! ! | |
) N i i AN i 1 | i I
-~ o = = :
== : =hl== | I | GROUND LINE
— N | | | | | i/
' | ' i ! | | | | ' ' | |
BRIDGE CURB —/ : i : KIRUDED CUTB i i 6 » 12 x 15" LONG ll : i i
A . - . i ; - . BLOCK ~ SEE DETAIL i1 . !
| | | I | | l STD. PLAN C-25.22 | | | |
[ A A | | :
r r T i | | | I ] 1 |
l_ . ! I WB x 12~ 7'- 6" LONG _! W6 x 8.5 OR W6 x 9 ~ 6 - 0" LONG _!
' | ' STEEL POST WITH 6 x 12 BLOCK ! STEEL POST WITH 6 x 12 BLOCK !
W8 x 15 ~ 7' - 0" LONG (EXCEPT AS NOTED)
STEEL POST WITH 6 x 8 BLOCK
TYPE 23
‘ EDGE OF TRAVELED WAY APPROACH END (SHOWN - SEE NOTE 2)
| VARIES THRIE BEAM INSTALLED AT FACE OF CURB EOGE OF TRAVELED WAY
| /126" MAX. s~
¢ VARIES
1-6" MIN.
BRIDGE RAIL THRIE
BEAM RETROFIT BRIDGE RAIL THRIE
™ _/ BEAM RETROFIT
EXISTING BRIDGE RAIL EXISTING BRIDGE RAIL T
o [ % Y7 l-/”*“-'f~ 7 Jul 14 2015 8:27 AM
2 s i = - 5
N N BEAM GUARDRAIL (TYPE %)
1 TRANSITION SECTION
1L [ b TYPE 23

S BRIDGE 015y,

SECTION @

ALTERNATIVE 1

TPV /4 Carpenter, Jeff
SECTION @ o V:.///P%/ Jul 142015 11:25 AM
&7 4557 STATE DESIGN ENGINEER cosg]

ALTERNATIVE 2 Washington State Department of Transportation
\7/4

STANDARD PLAN C-25.26-03
SHEET 1 OF 1 SHEET
APPROVED FOR PUBLICATION




NOTES

1. Refer to Standard Plans C-1 and C-1b for component details
for Beam Guardrail Type 1 (not shown on this plan).

2. Refer to Standard Plan C-20.10 for component details for
Beam Guardrail Type 31 (not shown on this plan).

3. Accomodating the wider blockout (12" (in) width) used with
Type 31 guardrail will require widening the embankment
by 4" (in) or narrowing the shoulder by 4" (in).

4. Wood blocks shown. Blocks of alternate material may
be used. See Standard Specification 9-16.3(2).

5. All posts for any standard barrier run shall be of the same
type: timber or steel.

/ SLOPE HINGE POINT

EMBANKMENT WIDTH W ~ SEE
TABLE, STANDARD PLAN C-20.10

%/ 8" (IN) BLOCKOUT - 12" (IN) BLOCKOUT \
N \\ VA

% —i= M | H : ] H {
\ FACE OF BARRIER =
EDGE OF SHOULDER
OTE
(SEE NOTE 3) PLAN VIEW
BEAM GUARDRAIL TYPE 1 ~ | BEAM GUARDRAIL TYPE 31 ~ PAY LIMIT
PAY LIMIT i (WITH 12" (IN) BLOCKOUT)
(WITH 8" (IN) BLOCKOUT) ! LIMIT OF BEAM GUARDRAIL TYPE 31 TO BEAM GUARDRAIL TYPE 1 ADAPTOR |
: 28 -1 12" i
L 6-3 1 6 -3" ; 6-3" ! 3-1120 1 6 -3" !
i i i i i :
' ! ! !
' L L
. 1 ] i !
i i , GROUND LINE i : MID SPAN  |!
: : : : SPLICE i
! ' ! / ! ! i
IR T [ lli llI III
| l I | i I I 1 : l 1 : | 1 1.1
SN =N Petterson, JefT (1Q Design)
Jun 302016 7:16 AM
A AA—— cosgn
ELEVATION VIEW ~ PROFILE TAPER BZ%%%U ARDRAIL TYPE 31
TO BEAM GUARDRAIL TYPE 1
ADAPTOR

STANDARD PLAN C-25.80-04
SHEET 1 OF 1 SHEET

APPROVED FOR PUBLICATION
Carpenter, Jeff

Carpenter, Jeff Jul 152016 2:26 PM
STATE DESIGN ENGINEER
A
VT’ Washington State Department of Transportation

oo




DRAWN BY: FERN LIDDELL

BEAM GUARDRAIL BULL NOSE TERMINAL (DESIGN 1)

BEAM GUARDRAIL TYPE 10

BEAM GUARDRAIL BULL NOSE TERMINAL (DESIGN 1)

PAY LIMIT

EDGE OF TRAVELED WAY -\

PAY LIMIT

DIRECTION OF TRAFFIC

PAY LIMIT

HIGH TENSION
CABLE BARRIER

EDGE OF SHOLDER —\

CLEAR AREA ~ SEE
STANDARD PLAN C-4f

/7/// //// // Z /

.

// /”‘ ;f / /

STANDARD PLAN C-4f

/ """""""""""""""""""""""""""""""""""""" S I
~ =
CLEAR AREA ~ SEE ! E \— EDGE OF SHOULDER

—

DIRECTION OF TRAFFIC

DIRECTION OF TRAFFIC

PLAN VIEW
CASE 9A

" I—

EDGE OF TRAVELED
WAY

/

/ EDGE OF SHOULDER

2

- MEDIANG —-— - — - —- — e —————
e THRIE BEAM
o TENSION 250 o e BULL NOSE
CABLE BARRIER '\
X
o - <N <d_f § f B
pZ l A . :
! 1 W
___________________________________________ | 20MIN[
X .
MAX. DEFLECTION X \
'AS SHOWN IN | | EDGE OF SHOULDER
CONTRACT PLANS |
|
LENGTH OF NEED l CABLE BARRIER TERMINAL | \ EDGE OF TRAVELED
[ ]

DIRECTION OF TRAFFIC

Z—

PLACEMENT DETAIL

WAY

\
\— EDGE OF TRAVELED WAY

LEGEND

—=_ —=  Design Layout Line

HIGH TENSION

7-2. 201

BARRIER PLACENMENT
CABLE TO THRIE BEAM
BULL NOSE CONNECTION

STANDARD PLAN C-40.14-02

SHEET 1 OF 1 SHEET

APPROVEDR FOR PUBLICATION
e Do Tl

STATE DESIGN NGINEER
7— Washington State Department of Transportation




DRAWN BY: FERN LIDDELL

DIRECTION OF TRAFFIC

BEAM GUARDRAIL ANCHOR e
TYPE 10 PAY LIMIT
BEAM GUARDRAIL TYPE 31 PAY LIMIT BEAM GUARDRAIL
. NON - FLARED TERMINAL PAY LIMIT
EDGE OF TRAVELED WAY | CABLE BARRIER MINIMUM TAPER LENGTH

LENGTH OF NEED

/— W-BEAM GUARDRAIL

~ 20 MIN M//\\)é' gﬁgﬁ T»':ON
e ; —14 T CONTRACT PLANS
25° Mﬁ@& i o
= //¥/ v v ¢ v v v ¥y v ¥ ¥y ¥ U ) v v v v v ¥ v v Y U T 7 I V%]/ —
o EXISTING REDIRECTIONAL LANDFORM -
_«mﬂzzggézaﬂvr ’// ///,
e E} o3 8 5 8§ 5 § & 8 & f ; / / ﬁ A A T D

MAX. DEFLECTION

~AS SHOWN IN—=

CONTRACT PLANS
!

S V@Q'@\@ 10" MIN, - 25e

|

LENGTH OF NEED

BEAM GUARDRAIL ANCHOR
TYPE 10 PAY LIMIT ~ SEE

CABLE BARRIER MINIMUM TAPER LENGTH

|
!
{ \_ W.BEAM GUARDRAIL
|
|

EDGE OF TRAVELED WAY STANDARD PLAN C-23.60 °
BEAM GUARDRAIL BEAM GUARDRAIL TYPE 31 PAY LIMIT
NON - FLARED TERMINAL PAY LIMIT i
DIRECTION OF TRAFFIC
PLAN VIEW

LEGEND

—=2  —2___ Design Layout Line

7-2-2012
BARRIER PLACEMENT ~ CABLE

TO W-BEAM SHIELDING FOR
REDIRECTIONAL LANDFORM

STANDARD PLAN C-40.16-02

SHEET 1 OF 1 SHEET

APPROVE]D FOR PUBLICATION

y 7/!/?_

STATE DESIGN ‘GINEER DATE
A

Washington State Department of Transportation
7/
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DRAWN BY: FERN LIDDELL

FACE OF GUARDRAIL -] FACE OF GUARDRAIL FACE OF GUARDRAIL . NOTES
= = N \\ ‘-l .
- - - - l =1 T — 1. When required by the Contract, a Snow Load Post Washer
T~ < T NAN| I . Y shall be used on the backside of the post (in lieu of the 1 3/4"
ERY T ;?_é—;: a2 | =z (in) Post Bolt Washer) and a Snow Load Rail Washer shall be
. | xosiossoh . l = onssad : |z, placed on the face side of Beam Guardrail Types 1 and 2.
M ¥ o © g o Snow Load Rail Washers shall not be installed on terminals.
&~ &~
PRE-DRILLED HOLES FOR : " : "
FUTURE GUARDRAIL 2. Rail Washers, als_,o calleq Snow Load Rail Washfars , are not
RAISING —~ required on new installation, except as called for in Note 1.
. N Unnecessary Rail washers need not be removed from exist-
\ T~ PRz ing installations, except those on posts 2 through 8 of a BCT
installation shall be removed.
HMA OVERLAY . .
—N—- — N —N—= 3. Beam Guardrail post spacing for Types 1 through 4 shall be
N+ -\ N 6' - 3" on centers.
4. Timber blocks shall be toe-nailed to the post with a 16d gal-
TYPE 1 INITIAL INSTALLATION RAIL ELEMENT RAISED vanized nail to prevent block rotation.
TYPE 1 ALTERNATIVE 5. For post and block details, see Standard Plan C-1b.
6. When "Beam Guardrail Type - ___ Ft. Long Post" is specified
EACE OF FACE OF in the Contract, the post length shall be stamped with numbers,
FACE OF GUARDRAIL 1 1/2" (in) min. high and 3/4" (in) wide at the location where the
2 GUARDRAIL ~2_ S GUARDRAIL FACE OF FACE OF letter "H" is shown in the ASSEMBLY DETAIL. For wood post
GUARDRAIL GUARDRAIL L .
- - — i— 2N T . ) applications, the letter shall be stamped to a minimum depth of
—~_| < S — o T— v-l = T 1/4" (in). For steel post applications, the letter shall be legible
T R 5/8" (IN) CARRIAGE BOLT T N T N % after the post is galvanized. After post installation, it shall be
l — W/ HEX NUT & POST I —— —- I TN 4T the Contractor's responsibility to ensure the stamped numbers
: BOLT WASHER : : | S — | remain visible.
© IN 3/4" (IN) HOLE © © £ 7] 3
& N B w ~ 7. Existing posts shall not be raised. Replace posts as
. ‘E?-E{ - necessary to achieve required guardrail height.
o
R - / R . N 2 8. Holes shall be located on approaching traffic side of
C6x 8.2 x 12 -5 3/4" J C6x82 x12'-53/4" / 5/8" (IN) CARRIAGE BOLT
MIN. LENGTH —N—- MIN. LENGTH ——N—= W/ HEX NUT & POST N
N N\ BOLT WASHER N\
IN 3/4" (IN) HOLE
TYPE 2 TYPE 3 TYPE 4 TIMBER BLOCK
FOR STEEL POST
SEE NOTE 6 \ oY -
1 3/4" (IN) POST BOLT WASHER ~ __ TIMBER BLOCK
SEE NOTE 4 FOR TYPES 18 2 ONLY FOR STEEL POST
_,~ SEENOTES
TYPES3&4
5/8" (IN) x 25" (IN) BUTTON HEAD
BOLT W/ 7/32" (IN) OVAL GRIP SEE NOTE 8
& RECESSED HEX NUT Petterson, Jeff (HQ Design)
. OR 5/8" (IN) x 10" (IN) BUTTON HEAD %‘, g{* Jun 30 2016 7:19 AM
5/8 (lgg‘l ggl\)N '}'I;Fé)E(ASE?SBOTH BOLT W/ 7/32" (IN) OVAL GRIP & A cosign
HEX NUT W/ CUT WASHER (TYP. x
TYPES1&2 5/8" (IN) x 10" (IN) BUTTON HEAD (TvP) W‘g . g-ggR BEAM GUARDRAIL
/8" (IN) x 18" (IN) BUTTON HEAD BOLT W/ 7/32" (IN) QVAL GRIP & W6 x 15 TYPES 1 - 4 (W-BEAM)
5BO(L T)\A’;/17533 o (>IN) VAL G HEX NUT W/ CUT WASHER W6 x 8.5 OR
& RECESSED HEX NUT T N IR BN X 1 (N oo - // TYPES 33 4 STANDARD PLAN C-1
L e e
~ ~
5/8 (IN) x 1 1/4 (IN) BUTTON HEAD (TYP.) APPROVED FOR PUBLICATION
SZI#PE &ngi‘:_"ggég H(E'E';l() NOL\J/+‘\'— TIMBER POST STEEL POST TIMBER POST STEEL POST Gurpenten, Dol Carpnter, e
- ALL MOUNTING AND SPLICE ALL MOUNTING AND SPLICE . 122016 11:52 AM :
(EIGHT REQUIRED PER SPLICE) HARDWARE SAME AS FOR TIMBER HARDWARE SAME AS FOR TIMBER Py STATEDESIONENGIVEER =
ASSEMBLY DETAIL POST EXCEPT AS NOTED ASSEMBLY DETAIL POST EXCEPT AS NOTED v’7" Waoshington State Department of Transporiation
TYPE 1 AND 2 TYPE 3 AND 4 /4




DRAWN BY: FERN LIDDELL

13 -6 112" RAISED GUARDRAIL BLOCK
6 - 3" 6 - 3" \ FACE OF FIELD DRILL NEW 3/4" (IN)
GUARDRAIL —2_| HOLE FOR 5/8" (IN) BUTTON
2 AU | 414 414 [ A4, 2" - = /( HEAD BOLT
| | =L Y
| | o T 7 7 :
e m—, 7/ — 2, Dt g
H <. =
) D \ ) D e *
] | {
I ! EXISTING GUARDRAIL
: 1N f &S) |~ POST
\ / \\
! [ | N L P
: \ \ S\ .
\ SPLICE BOLT SLOTS ~ \ POST BOLT SLOT ~ HMA OVERLAY N
20/32" (IN) x 1 1/8" (IN) 314" (IN) x 2 1/2" (IN) ——N—
(TYP.) (TYP.)
TYPICAL RAIL ELEMENT
BEAM GUARDRAIL RAISING FOR
HMA OVERLAYS
13- 6 112"
6 -21/4" - 6 -3" |
I "
2 314" aus | 4ug 414 414 2 778
1" 15 | 33 17/8"
3/4" (IN) SPLICE HOLES IN CHANNEL
I 7 / 7 / : = RAIL AND SPLICE PLATE, FOR 114"
l | [ ( [ ( I | 5/8" (IN) CARRIAGE BOLTS \ - C6 x 8.2
o> > L
= C 5 : \ N I ) W
s 7 b/ d : N
aD) = \ SPLICE PLATE ~
\ [ | [ | / = \ - - ' i \ 3/8" (IN) x 4 1/2" (IN)
\ XN\ \ \ / = {"J L ve x 7 7/8" (IN)
N Z P — Z 5
I PSRN
- 14
SPLICE BOLT SLOTS ~ POST BOLT SLOTS ~ POST BOLT SLOT ~ SPLICE BOLT SLOTS ~ % o g ! N e
2 N~ 2 34" (IN) x 3 3/4" (IN) 314" (IN) 2 112" (IN) Zotiy ) = 148N C / \ y \
EXPANSION SECTION / \ R %ZD
| ¢ | \
; ) 3/4" (IN) x 2" (IN) SPLICE SLOT IN
3/4" (IN) x 2" (IN) POST BOLT SLOT POST
4 IN CHANNEL RAIL AND SPLICE / CONNECTION SE:‘T"‘EN%QA‘,!,L{;?‘(&';L&%%R, AGE
PLATE, FOR 5/8" (IN) BUTTON . :
o HEAD BOLT W/ 7/32" (IN) OVAL i BOLT, HEX NUT & WASHER
GRIP AND RECESSED NUT
CHANNEL RAIL SPLICE
-
_— 11116" (IN) HOLE ,
L T it

. e " » BEAM GUARDRAIL
Y, 11116 (IN) x 31/32" (IN) TYPES 1 - 4 (W-BEAM)

|_— 1/4" (IN) PLATE ] | -~ sLoT
3 " o _._.@{_._ STANDARD PLAN C-1

| | 8 GAGE MIN. SHEET 2 OF 2 SHEETS
] PLATE APPROVED FOR PUBLICATION
Carfenter. Jelf S 132076 11:53 AM

13/4

7/8" 4

SNOW LOAD SNOW LOAD Py STATE DESIGN ENGINEER =
POST WASHER RAIL WASHER v7’— Washington State Department of Transportation
SEE NOTE 1 SEE NOTES 1& 2 ﬂ




DRAWN BY: FERN LIDDELL

~

)/ SEEDETAIL A — | )
v ), o
X &
\ 9
SEEDETAIL B ——— |
G-2 POST
(SEE NOTE 1)
TYPE 20 TYPE 21

DETAIL A

5/16" (IN) DIAM. x 1 1/2" (IN) HEX HEAD
BOLT WITH HEX NUT AND
1 3/4" (IN) SQUARE x .135" (IN) WASHER

DETAIL B

NOTES
1. For post details see Standard Plan C-1b.

1/2" (IN) DIAM. x 1 1/2" (IN) HEX
HEAD BOLT WITH HEX NUT
GUARDRAIL RESTS ON TOP
OF BOLT

Petterson, Jeff (11Q Design)
Jun 30 2016 9.48 AM
b AA——— cosgn

BEAM GUARDRAIL
STANDARD PLAN C-1c

SHEET 1 OF 1 SHEET

APPROVED FOR PUBLICATION
Carpenter, Jeff

Cartenter, Jeff 1122016 11:54 am

s3]

STATE DESIGN ENGINEER
A . .
7‘, Washington State Department of Transportation




ANCHOR

PAY
LIMIT BEAM GUARDRAIL TERMINAL PAY LIMIT (SRT SHOWN) |
(SEE PAY LIMIT * (SEE NOTE 3)
NOTE 1)
| Coaan & AR, , R B SEE NOTE 4
L vaRIES (SEE CONTRACT) \_EDGE OF SHOULDER
. ONE WAY TRAFFIC
CASE 1
BEAM GUARDRAIL
PAY LIMIT
| TERMINAL (SRT SHOWN) SEE NOTE 3 (SEE NOTE 6) TERMINAL (SRT SHOWN) SEE NOTE 3 |

SEE NOTE 4

R 8. A A SEE NOTE 4
L vaRies (SEE CONTRACT) \_EDGE OF SHOULDER
. TWO WAY TRAFFIC
—
CASE 2
ANCHOR
P
| l le(T BEAM
d——F (SEE GUARDRAIL
: | NOTE 5) PAY\""M'T TERMINAL (SRT SHOWN) SEE NOTE 3 |
| 12-0"MIN ___|6-0"MIN
CENTER OF RAILROAD
: M SIGNAL SUPPORT
1 : .
EC | E?JZ M
] ED 2
| B B H L—SEENOTH
|
L vaRies (SEE CONTRACT) \_EDGE OF SHOULDER
' _____ ONE OR TWO WAY TRAFFIC
—
CASE 3
|
RAILROAD

¢
|

NOTES

1. Type 4 anchor required. For details, see Standard
Plan C-6c¢.

2. Post spacing is 6'-3" unless otherwise shown.

3. For Terminal type and details, see Contract Plans and
applicable Standard Plan(s).

4. The slope from the edge of the shoulder into the
face of the guardrail should not exceed 10:1 when
the face of the guardrail is less than 12'-0" from
the edge of the shoulder.

5. For one-way traffic, use Type 4 anchor. For two-way
traffic, use Type 1 anchor. See applicable Standard
Plan(s) for details.

6. When Beam Guardrail Flared Terminals are used on both
ends a minimum of 25'-0" of Beam Guardrail shall be

installed.
[EXPIRES MAY 3, 2000|
GUARDRAIL PLACEMENT
STANDARD PLAN C-2
APPROVED.FOR PUBLICATION

120 ADDED NOTE 6. MODIFIED THE END SECTIONS TO | . DATE

DESIGN "C". WASHINGTON STATE DEPARTMENT OF TRANSPORTATION
DATE REVISION BY OLYMPIA, WASHINGTON




DRAWN BY: MARK SUJKA

BEAM GUARDRAIL TRANSITION SECTION

BEAM GUARDRAIL PAY LIMIT 1

TERMINAL PAY LIMIT (SRT SHOWN) }

PAY LIMIT ~ SEE NOTE 3 X SPACES @ 6' - 3" SEE NOTE 1 ‘
R 1, H R R
74 SEE NOTE 2
| | VARIES ~ SEE CONTRACT
I — Y ] N
SEE FLARE RATE TABLE \_
BRIDGE TRAFFIC BARRIER “ONE OR TWO-WAY TRAFFIC EDGE OF SHOULDER
BRIDGE —
NOTES
CASE 4 1. For terminal type and details, see Contract and applicable
Standard Plan(s).

2. The slope from the edge of the shoulder into the face of the
guardrail should not be steeper than 10H:1V when the
guardrail is within 12' - 0" from the edge of the shoulder.

BEAM GUARDRAIL TRANSITION SECTION BEAM GUARDRAIL PAY LIMIT TERMINAL PAY LIMIT (SRT SHOWN) |
PAY LIMIT ~ SEE NOTE 3 X SPACES @6' - 3" SEE NOTE 1 3. See Contract for Beam Guardrail Transition Section type and
Connection to Bridge Traffic Barrier or Concrete Barrier.
FLARE RATE TABLE
} ! SEE NOTE 2
): 118 § § B § R 1. § 8 H§ § 4
f Y 1 T©T . T T T TmTmmm T '\'\'_ """""""""""""""" POSTED SPEED RATE
(MPH)
p— 4
BRIDGE TRAFFIC BARRIER CURB FACE EXTENSION LINE
BRIDGE ONE OR TWO-WAY TRAF& 70 15:1
60 14:1
CASE 5 55 12:1
50 11:1
45 10:1
40 OR LESS 9:1
BRIDGE BRIDGE TRAFFIC BARRIER e ONE-WAY TRAFFIC
J SEE FLARE RATE TABLE
L?‘L | -1
1= =z % %
— 31 16 8 6 8 8 B p
SEE NOTE 2
Z BEAM GUARDRAIL TRANSITION SECTION
= - BEAM GUARDRAIL PAY LIMIT
= PAY LIMIT ~ SEE NOTE 3 X SPACES @ 6' - 3"
K 7OMPH oo 200 - 0" l [EXPRES JULY 24, 2006]
a MEDIAN B0 MPH .......orvveenes 137'- 6" TERMINAL PAY LIMIT (SRT SHOWN)
55 MPH OR LESS ... 100' - 0" SEE NOTE 1 !
GUARDRAIL PLACEMENT
, . - BRDGEEND STANDARD PLAN C-2a
ﬁf j? J_ﬁf | SHEET 1 OF 1 SHEET
APP D,FOR PUBLICATION
BRIDGE ONE-WAY TRAFFIC * /AYAR/A
v STATE DESIGN ENGIN DATE
05/2006 APPLIED CURRENT DRAFTING STANDARDS MAS 7_‘ Washington State Deﬁfmenl of Transportation
CASE 6 DATE REVISION BY L4




BEAM GUARDRAIL BEAM GUARDRAIL BEAM GUARDRAIL BEAM GUARDRAIL
TYPE 3 OR 4 TYPE 1 OR 2 BEAM GUARDRAIL TYPE 10 BEAM GUARDRAILTYPE11 | BEAM GUARDRAIL TRANSITION SECTION TYPE 1 OR 2 TYPE 3OR 4 FLARE RATE TABLE
PAY LIMIT PAY LIMIT (SEE NOTE 1) PAY LIMIT PAY LIMIT (SEE NOTE 2) f TYPE 16 ~ PAY LIMIT PAY LIMIT (SEE NOTE 1) PAY LIMIT
(SEE NOTE 1) @ R , . (SEE NOTE 1)
, 12'- 6" MIN. SPACED @ 3' - 1 112" MAX. (TYP.) EQUALLY SPACED POSTED SPEED

, @ 6'- 3" MAX. (MPH) RATE

STRUCTURE (TYP.) o ONE-WAY TRAFFIC 70 15:1

o N _\ | SEE FLARE RATE TABLE 60 1411

RUB RAIL (CHANNEL -

MEDIAN & RAIL) ~ SEE NOTE 1 55 12:1

| | 50 11:1

_@» . | L——1 45 10: 1

:% o ﬁl 40 OR LESS 9:1

ONE-WAY TRAFFIC

ATTACH RAIL & BLOCK TO POST
WITH TWO 5/8" x 14" LAG BOLTS _\

(6'-6"(TYP)
SEE NOTE 4
12 - 9"

SEE FLARE RATE TABLE

BEAM GUARDRAIL TRANSITION SECTION

12' - 6" MIN. @

BEAM GUARDRAIL TYPE 11

I
BEAM GUARDRAIL TYPE 10

TIMBER
POST

DRAWN BY: ELENA BRUNSTEIN

TYPE 16 ~ PAY LIMIT (SEE NOTE 3)

STEEL
POST

_ NORMAL RAIL-BLOCK-POST
/‘ ATTACHMENT

TOP OF ROADWAY
Ve

,— TOP OF FOUNDATION
V4

BEAM GUARDRAIL BEAM GUARDRAIL

l PAY LIMIT (SEE NOTE 2) r

PLAN VIEW
(WOOD POST AND BLOCK SHOWN)

CASE 7

PAY LIMIT

THRIE BEAM GUARDRAIL
REDUCER SECTION TYPE B

ATTACH STANDARD BLOCK TO RAIL
WITH TWO 6/8" x 4" LAG BOLTS (TYP.)

N

DETAIL

BEAM GUARDRAIL

Varying flare rates and structure widths may require a length of Beam
Guardrail Type 1 or 2 between the Beam Guardrail Type 3 or 4 and the
Transition on one side, and the Beam Guardrail Type 10 on the other. For
Beam Guardrail Type 2 or 3, terminate the rub rail (channel rail) at the first
6x8 post of the Beam Guardrail Transition Section Type 16, and by lapping
it behind the second 6x8 post on the Beam Guardrail Type 10 side, or as
approved by the Engineer.

Use the minimum number of nested 12' - 6" thrie beam sections needed to
span the structure. This run may extend past the end of the structure, and
an excess of 6' - 3" maximum is acceptable. If the last 12' - 6" section ex-
tends more than 6' - 3" (but less than 12' - 6"), use a nested 6' - 3" thrie
beam section in its place.

The Beam Guardrail Transition Section Type 16 on this end shall terminate
at a 10x10 post. Place nested thrie beam with 10x10 posts at 3' - 1 1/2"
maximum spacing between the end of the transition and the structure.

If full post depth cannot be achieved due to the structure foundation, post

length shall be adjusted to the top of foundation. The Beam Guardrail
Type 11 post height shall be 2' - 9".

BEAM GUARDRAIL

TYPE 3 OR 4 TYPE 1 OR 2 BEAM GUARDRAIL TYPE 10 BEAM GUARDRAIL TYPE 11 BEAM GUARDRAIL TRANSITION SECTION TYPE 1 OR 2 TYPE 3 OR 4
PAY LIMIT PAY LIMIT (SEE NOTE 1) PAY LIMIT PAY LIMIT (SEE NOTE 2) TYPE 16 ~ PAY LIMIT PAY LIMIT (SEE NOTE 1) PAY LIMIT
(SEE NOTE 1) O 12'- 6" MIN. SPACED @ 6' - 3" MAX. (TYP)) EQUALLY SPACED (SEE NOTE 1)

@6 -3 MAX.
| ONE-WAY TRAFFIC

MEDIAN ¢

STRUCTURE
LL | \

SEE FLARE RATE TABLE

ONE-WAY TRAFFIC

SEE FLARE RATE TABLE

BEAM GUARDRAIL TRANSITION SECTION

[EXPIRES JULY 24, 2006]

12' - 6" MIN. <l>

BEAM GUARDRAIL TYPE 11

|
BEAM GUARDRAIL TYPE 10

TYPE 16 ~ PAY LIMIT (SEE NOTE 3)

' PAY LIMIT (SEE NOTE 2)

PLAN VIEW
(WOOD POST AND BLOCK SHOWN)

CASE 8

PAY LIMIT

GUARDRAIL PLACEMENT

RUB RAIL (CHANNEL
RAIL) ~ SEE NOTE 1

STANDARD PLAN C-2b

SHEET 1 OF 1 SHEET

APPR D FOR PUBLICATION
6-2{- D
STATE DESIGN ENGINi DATE
T MENT TD STR R OTE A
05/2006 | OMITTED ATTACHMENT TO STRUCTURE (N n EAB '7'" Washington State Degartment of Transportation
DATE REVISIDN By




NOTE

BEAM GUARDRAIL BULL NOSE TERMINAL (DESIGN 1) BEAM GUARDRAIL TYPE 10 BEAM GUARDRAIL BULL NOSE TERMINAL (DESIGN 1)
PAY LIMIT PAY LIMIT PAY LIMIT 1. CASE 9C: Thrie Beam Guardrail is used when the distance from the end of the Bullnose
Terminal to the beginning of the transition of the Bridge Rail is less than 100 feet.
Va EDGE OF TRAVELED WAY ey DIRECTION OF TRAFFIC
/
CLEAR AREA ~ SEE - -
STD. PLAN O \ — 3'- 0" MIN. ~ TO FACE OF GUARDRAIL
- Z
\ Z £ THRIE BEAM GUARDRAIL
REDUCER SECTION TYPE B ‘\
BEAM GUARDRAIL BULL NOSE TERMINAL (DESIGN 2) BEAM GUARDRAIL (W-BEAM)

- - PAY LIMIT \ PAY LIMIT

R i o EDGE OF TRAVELED WAY ‘\ DIRECTION OF TRAFFIC

7 Z \
7/ \_
L 3'- 0" MIN. ~ TO FACE OF GUARDRAIL g'T-gAsL':RNEé_;fSEE
\
DIRECTION OF TRAFFIC \- EDGE OF TRAVELED WaY e
BEAM GUARDRAIL TYPE 10
PAY LIMIT
CASE 9A T

CLEAR AREA ~ SEE
STD. PLAN C-4f

EDGE OF TRAVELED WAY

DRAWN BY: BILL BERENS

DIRECTION OF TRAFFIC

THRIE BEAM GUARDRAIL __~
REDUCER SECTION TYPE B

BEAM GUARDRAIL BULL NOSE TERMINAL (DESIGN 2) BEAM GUARDRAIL (W-BEAM OR THRIE BEAM ~ SEE NOTE 1)
PAY LIMIT & PAY LIMIT
CASE 9B
/ EDGE OF TRAVELED WAY e DIRECTION OF TRAFFIC
/— END SECTION - DESIGN F
15 g T ] H B H H H |.n_r
....... : e \_ BRIDGE TRAFFIC BARRIER
CLEAR AREA ~ SEE 4 BRIDGE TRAFFIC BARRIER [EXPRES JULY 24, 2006]
STD. PLAN C-4f ‘ % i B ,,_L/_-
15 :
L R GUARDRAIL PLACEMENT
MEDIAN BULL NOSE
\ STANDARD PLAN C-2¢c
DIRECTION OF TRAFFIC ™ D EDGE OF TRAVELED WAY BEAM GUARDRAIL SHEET 1 OF 1 SHEET
TRANSITION SECTION APPROMED FOR PUBLICATION
BEAM GUARDRAIL (W-BEAM OR THRIE BEAM ~ SEE NOTE 1) TYPE 1
<® THRIE BEAM GUARDRAIL REDUCER SECTION PAY LIMIT PAY LIMIT &-2(-0b
TYPE B ~ REQUIRED WHEN TERMINAL JOINS B T - .
W’BEAM (SEE NOTE 1) 05/2006 CLARIFIED DIMENSION DF CLEARANCE TO HAZARD WJB A L
IN CASE 94A 7‘ Washington State Deptttment of Transportation
CASE gc DATE REVISION BY "




[ TERMINAL PAY LIMIT ~ SEE NOTE 1 BEAM GUARDRAIL PAY LIMIT

‘ NOTES
1. SRT Temminal shown, for terminal type and details, see
4 M Contract or applicable Standard Plan(s).
: 2. Post spacing is 6' - 3" except where noted.
B 8 1 B ¢
SEE NOTE 4 0\'1‘] 7 3. Type 4 anchor required. See applicable Standard Plan(s).
/ 3 4. The slope from the edge of the shoulder into the face of
EDGE OF SHOULDER . VARIES ~ SEE CONTRACT the guardrail should not exceed 10H:1V when the guardrail
TWO-WAY TRAFFIC is within 12' - 0" from the edge of the shoulder.
F—
CASE 10A
ANCHOR PAY LIMIT
~ SEE NOTE 3 ‘\
—% BEAM GUARDRAIL PAY LIMIT BEAM GUARDRAIL PAY LIMIT A TERMINAL PAY LIMIT ~ SEE NOTE 1 |

— ~— 1'-0"MIN.

/////// __[3'-0" " ///// 7 /////// _[3'-0" Mnr.

B B B al B B 1, R B B

Cs A B L s
1 i 1 N (AN
/ < ‘ <
EDGE OF SHOULDER / VARIES ~ SEE CONTRACT EDGE OF SHOULDER / VARIES ~ SEE CONTRACT
. ONE-WAY TRAFFIC
_ ONE-WAY TRAFFIC
OR
CASE 10B
TWO-WAY TRAFFIC
A—
CASE10A,B,orC
ANCHOR PAY LIMIT
~ SEE NOTE 3
BEAM GUARDRAIL PAY LIMIT
BEAM GUARDRAIL EXTENSION |
LENGTH VARIES ~ SEE CONTRACT [EXPIRES JULY 24, 2006 ]
m GUARDRAIL PLACEMENT
Con 8 : B i, A q i B |
o STANDARD PLAN C-2d

1 J
SHEET 1 OF 1 SHEET

7
\
M 1 62l

ONE-WAY TRAFFIC
STATE DESIGN ENGINE DATE

p—" J

0572006 |CLARIFIED DIMENSION OF CLEARANCE FOR HAZARD | MAS A

Washington State Depdftment of Transportation
CASE 10C oxiE FEvisTon 4

BY




BEAM GUARDRAIL TRANSITION

BEAM GUARDRAIL FLARED TERMINAL ~ PAY LIMIT (SEE NOTE 1) R SECTION TYPE 17 OR 18 BEAM GUARDRAIL TYPE 11 BEAM GUARDRAIL TRANSITION R BEAM GUARDRAIL FLARED TERMINAL ~ PAY LIMIT (SEE NOTE 1) |
PAY LIMIT PAY LIMIT (SEE NOTE 4) SECTION TYPE 16 ~ PAY LIMIT
BEAM GUARDRAIL TYPE 1 ~ PAY LIMIT BEAM GUARDRAIL TYPE 1 ~ PAY LIMIT
X SPACES @ 6' - 3", 0 SPACES MIN. X SPACES @ 6' - 3", 0 SPACES MIN.

A B B BB Auf @ Ly B Ful B B 8§ § 8§ 8 B § § R 3

SEE NOTE 3 99 19 11 19 \ X 11 SEE NOTE 3
\ <
SEE NOTE 6 / 4 \ SEE NOTE 6 \ VARIES ~ SEE CONTRACT \- EDGE OF SHOULDER
TWO-WAY TRAFFIC
NOTES
CASE 11A

1. SRT Tenminal shown. For terminal type and details
see Contract and applicable Standard Plan(s).

=z
i
§ 2. Beam Guardrail Anchor Type 4 (W-Beam) or Type 4
2 (Thrie Beam) required.
s3]
£ 3. The slope from the edge of the shoulder into the
‘5’ face of the guardrail should not exceed 10H:1V
» BEAM GUARDRAIL when the guardrail is within 12' - 0" from the edge
> ANCHOR TYPE 4 BEAM GUARDRAIL TYPE 11 i BEAM GUARDRAIL TRANSITION N BEAM GUARDRAIL FLARED TERMINAL ~ PAY LIMIT (SEE NOTE 1) , of the shoulder.
E PAY LIMIT PAY LIMIT (SEE NOTE 5) SECTION TYPE 16 ~ PAY LIMIT
é (SEE NOTE 2) BEAM GUARDRAIL TYPE 1 ~ PAY LIMIT 4. If the distance from end of Beam Guardrail Type 11
fa X SPACES @ 6' - 3", 0 SPACES MIN. to the structure exceeds 6' - 3" using 12' - 6" thrie
beam sections, add a 6' - 3" nested section of thrie
beam with 10x10 posts, spaced at 3' - 1 1/2" max-
imum, and begin transition.
= B, § § S LL BB §F § § B B 8.8 R B H sEeNoTEs D+ Guardrail post spacing for Beam Guardrail Type 11
L / N L past the end of the structure shall be spaced at
N 6' - 3" maximum with 6x8 post and standard block.
\ / - =
SEE NOTE 6 ONE-WAY TRAFFIC VARIES ~ SEE CONTRACT EDGE OF SHOULDER 6. Attach the standard wood block to the rail using two
e 5/8" x 4" lag bolts.
CASE 11B
THRIE BEAM GUARDRAIL
REDUCER SECTION TYPE B
BEAM GUARDRAIL BEAM GUARDRAIL
ANCHOR TYPE 4 TYPE 1 BEAM GUARDRAIL TYPE 11 | BEAM GUARDRAIL TRANSITION R BEAM GUARDRAIL FLARED TERMINAL ~ PAY LIMIT (SEE NOTE 1) |
PAY LIMIT PAY LIMIT PAY LIMIT (SEE NOTE 5) SECTION TYPE 16 ~ PAY LIMIT
(SEE NOTE 2) BEAM GUARDRAIL TYPE 1 ~ PAY LIMIT
& X SPACES @ 6 - 3", 0 SPACES MIN. [EXPIRES JULY 24, 2006]
@ GUARDRAIL PLACEMENT
/ N SHEET 1 OF 1 SHEET
\ SEE NOTE 6 / \\— VARIES ~ SEE CONTRACT \ EDGE OF SHOULDER APFRQVED FOR PUBLICATION
_ ONE-WAY TRAFFIC 20k

STATE DESIGN ENGINEKR DATE

0572006 OMITTED ATTACHMENT TO STRUCTURE (NDTE 2} £AB . .
7’_ Washington State Department of Transportation

CASE 11C DATE REVISION BY




Point B ——__ ¥

J L

(CRT post H
with block)

|_
o
Beam Guardrail
Anch T 7
nchor Type X Space ;

"

See Note 2

MOUNTING DETAIL

(see Note 6)

(

s Terminal pay limit (SRT shown) see Note 4
at 6'- 3”7 =1
(1 space MIN)
CASE 12 D
Beam Guardrai | (see Note T7)
Rail Bea pay limit
not bolted m
+ CRT + Guardrai | ’ "
o pos Anchor X Spaces at 6'- 3" (1 space MIN) See Note 1
Type 7 Type 5 Transition pay !imit /—
‘I’IIXL I £ S /l
RN EELE
Point B
(CRT post .
with block) |1in CASE 12 _C Bridge end
ﬁ 7 Z?uu (see Note T}
- _ 4"'} < Point A
E o™ CLEAR AREA z
= ho A X Spaces at 6'- 3"
> as %:' (1 space MIN)
0 2 A e
o o S o =
- o ,
sl - 2 Length = 25 =
5 st Point A
C ﬁg/ﬁ_ e
S A
(&) <
£ 6’- 3" Post . = o
o spacing (TYP) ¥ Hole with snug fitting | 5
o insert, 3 1D, 7" long | =z
2] (3]
| @
B <<— CRT Post l ’g
c " 0 Q
0[///// 5. ::ﬁED‘%_ 1V, | 2
g_k Bol+t Washer | —
‘= o
—E - l »
O_
5, SECTION A-A | £
> CASE 12 A. | E
g (see Note 8) -
| >
Own >
E o | a
oaQ -
O > I 9
m - | c
£
ot Rai | | &
o
ol ot 1]))))\ element
Identification plo‘re-l Post ! - A
0s See Note 2
IDENTIFICATION PLATE CASE 12 B.

see Note 7)

NOTES

1.

2.

¥ Hole

See Contract for guardrail connection to bridge rail and
concrete barrier.

The slope from the edge of the shoulder into the face of
the guardrail should not be steeper than 10:1.

Attach to rail with %" x 9" long bolt, nut aond
12" washer on back of post.

For terminal type and details, see Contract and
applicable Standard Plan(s).

Radius dimensions shall be etched into plate replacing

the letters "HH”, shown on the Identification Plate Detail.
Digits shall be 1%, MIN height and ¥’ MAX width.

The plate shall be galvanized after etching.

The guardrail radius Identification Plate shall be mounted -
on the back side of the Rail Element using the lowest
splice bolt at the P.C. of the guardrail radius.

First letter of case designation placement indicates end
treatment on side road. Second letter indicates end
treatment on main road. For instance, a Type 5 Anchor

on the side road and a bridge connection on the main road
would be Case 12 AC.

For the 8'- 6" radius, five CRT posts are required
including the CRT post at point B.

For CRT post details, see Standard Plan "Beam Guardrail
and Blocks”.

Posts

7"

~ \%}—

GUARDRAIL PLACEMENT

WEAK POST INTERSECTION

L= DESIGN (8- 6" MAX RADIUS)

Steel
plate

2¥,""MIN

IDENTIFICATION PLATE

(see Note 5)

z =
1;&

STANDARD PLAN C-2F

APPROVED FOR PUBLICATION
LA X »@/ a7

STATE DESIGN ENGINEER DATE
-_— WASHINGTON STATE DEPARTMENT OF TRANSPORTATION

OLYMP1A, WASHINGION
\7/




NOTES

SEENOTE 2

PT
| L

REQUIREMENTS ]P— G
NUMBER OF | CLEAR AREA BEAM GUARDRAIL

RADIUS CRT POSTS ANCHOR TYPE 7
(SEE NOTE 3) L w

1. See Contract Plans for guardrail connection to bridge
rail and concrete barrier.

2. The slope from the edge of the shoulder into the face
of the guardrail should not be steeper than 10:1.

X SPACES TERMINAL PAY LIMIT (SRT SHOWN) 3. Fewer CRT posts are required for smaller radii; include
a SPAég S,,'h?) (SEE NOTE 4) | CRT Post at Point B. Attach guardrail to post with a
' 5/16" x 8" long bolt, a 3/8" I.D. x 7 1/2" snug fitting insert,
CASE13_D and a 1 1/2" washer with nut on back of post.
350" 11 50 20 POINT B (SEENOTE?) 4. For terminal type and details, see Contract and
(CRT POST WITH BLOCK) applicable Standard Plan(s).

17-0" 6 30 15

25-6" 8 40' 20

5. Radius dimensions shall be etched into plate replacing
BEAM GUARDRAIL , TYPESTRANSITION the letters "HH", shown on the GUARDRAIL RADIUS
PAY LIMIT PAY LIMIT IDENTIFICATION PLATE DETAIL. Digits shall be
BEAM GUARDRAIL 1 1/2" minimum height and 3/4" maximum width. Plate
ANCHOR TYPE 7 ‘\ | X SPACES AT 6- 3" SEE NOTE 1 shall be galvanized after etching.
| (1 SPACE MIN.)

6. The guardrail radius ldentification Plate shall be
T 748 ©§ HHUWY mounted on the back side of the rail element using
2l B the lowest splice bolt nearest the PC of the guardrail
BRIDGE END radius (See View A).

CASE13_C 7. The first letter of the Case Designation indicates the

(SEENOTE 7) 5/16" X 9" BOLT end treatment on the side road. The second letter
indicates the end treatment on the main road. For
\ N example, a Type 5 Anchor on the side road with a

bridge connection on the main road would be Case
13 AC, the combination shown.

W (SEE TABLE)

3/4" HOLE 8. For CRT post details, see Standard Plan C-1b.

SNUG FITTING INSERT

3/8"1.D., 7 1/2" LONG V?

L (SEE TABLE) ' 1172" WASHER ———(y"

wr D

uT
X SPACES
" AT 6.3 CRTPOST el GUARDRAIL RADIUS
Ao |7 G spaceming IDENTIFICATION PLATE
- \ / (SEE DETAIL)
— |p—— PC (= SEE NOTES 3,6 &8
T (SEE NOTE 6) e ( )
VIEW @
POINT A g 5"
= -] l o) " "
& . 2 —3/4 I— 3/4" HOLE
g @ = bl L L/ I
5= < N oy 3/4" » -
S = L5 » - L]
< | =1 b . | , [EXPIRES MAY 3, 2002
m -} >=lw
B R I GUARDRAIL PLACEMENT
| e 1/4" STEEL PLATE . . WEAK POST INTERSECTION
P 2 3/4 11/8 .
| s N DESIGN (35" MAX. RADIUS)
BEAM GUARDRAIL & M MIN
ANCHOR TYPE 5 | = SEENOTE S STANDARD PLAN C-2g
S GUARDRAIL RADIUS FOR PUBLICATION
o ! IDENTIFICATION PLATE
SEENOTE 2 DETAIL 7.Z7lﬂ/
CASE13A_ CASE13B_ I ) o
1701 CORRECTED NDTESs ADDED “VIEW A MAS ﬁmgnlof'rranspoﬁqﬁon
(SEENOTE7) (SEE NOTE 7) = e —




Terminal pay limit (see Note 2)

Beam Guardrail

Type 6 Transition
pay limit
Type 1 Type 1
Type 20 Beam Guardrail Beam Guardrail
pay limit pay limit pay limit
(9 spaces MIN) See Note 1 (0 spaces MIN) Terminal pay limit (see Note 2)

NOTES

1. For Service Level 1, Weak Post Bridge Rail System,
see Contract.

2. SRT Terminal shown. For Terminal type and details,
see Contract and applicable Standard Plants).

3. The slope from the edge of the shoulder into the face
of the guardrail should not be steeper than 10:1.

4. See Standard Plon “Beam Guardrail Posts and Blocks”.

See Note 3

Cot

0 Spaces 0 Spaces
MIN <1 MIN
*iZl_“fZi B, L T / T I L. ., R B, K
11 1 1 1“?"“1 19 19 —1 1
G-2 Post (TYP) of Ebdrgiedge
(see Note 4)

Thrie Beam Guardrail
Reducer Section Type B

Direction of Traffic

el

—

CASE 14 GUARDRAIL PLACEMENT

STANDARD PLAN C-2h

?EEE?T%; F PUBLACATION
) = 4
Z DATE

TS——sTATE DESIGN ENGINEER

-_ WASHINGTON STATE DEPARTMENT OF TRANSPORTATION
7— OLYMPIA, WASHINGTON
\/ 4




Terminal

pay limit (see Note 1)

Beam Guardrail
pay limit

NOTES

1.

Terminal Pay Limit (see Note 1)

SRT Terminal shown. For Terminal type and
details, see Contract and applicable Standard
Plan(s).

The slope from the edge of the shoulder into
the face of the guardrail should not be steeper
than 10:1 .

See Standard Plan for Box Culvert Guardrail
Steel Post.

For spans up to 18°- 9", see Standard Plan
for Guardrail Placement Cases 19, 20, ond 21.

6:_ 3”

Modified Beam Guardrail—
(see Detail and Note 3)

Spaces at 6'- 3"
/ 0 Spaces MIN

(TYP)

-

AR V)
(Al (4

Box
culvert ?

Direction of Traffic

e Y

See Note 3

25’ (see Note 4)

DETAIL

——
CASE 15

GUARDRAIL PLACEMENT

[EXPRES a7 3, 1558]
STANDARD PLAN C-2i

APPR D FOR PUBLICATION
A\ ;22%@7
,STATE DESIGN ENGINEER DATE

-_— WASHINGTON STATE DEPARTMENT OF TRANSPORTATION
7— OLYMPIA, WASHINGTON
/4




Anchor pay limit
(see Note 1)

Beam Guardrail pay !imit Terminal

-
/
A
P

pay timit (SRT shown)
(see Note 2) |

C:E E R &l N
Y
in—-See Table

4*—-See Note 5

\\\—Vories (see contract)

o 0One Way Traffic

\\L—Edge of shoulder

NOTES

1. Type 4 anchor required. For

details, see

applicable Standard Plant(s).

2. For terminal type and details, see contract and
applicable Standard Plan(s).

3. Post spacing is 6'-3" except where noted.

4. For guardrail
applicable Standard Plan(s)

to bridge rail

connection see
or Contract.

5. The slope from the edge of the shoulder into the
face of the guardrail should not be steeper than

10:1 when the guardrail
the edge of the shoulder.

CASE 16 slope shall
Terminal pay limit (SRT shown) Terminal pay limit (SRT shown)
L‘ (see Note 2) Beam Guardrail pay |imit (see Note 3) {see Note 2) ‘J
See
Note 5 R 2 B K
e 5
AKX
See Table See Table
Varies (see contract)
Edge of sho |der_4/’ .
9 u Two Way Traffic
——
CASE 17
Anchor pay limit
(See Note 1)
L. | Beam Guordrail pay

N B A B z

Iimi‘r\/\
A

I L
1

Curb face extension Iine—J/l—
, 0One Way Traffic

CASE 18

)
_| i Bridge end

See Note 4

is within 12°-0"” from
Beyond 12°-0", the

not be steeper than 6:1.

FLARE RATE TABLE
Rate Posted Speed
(MPH)
15:1 70
14:1 60
12:1 55
11:1 50
10:1 45
9:1 40 or less

[EXPIRES MAY 3, 2000]

GUARDRAIL PLACEMENT
STANDARD PLAN C-2]j

APPROV

PUBLICATICON

5798

Revise Flair Rate Table.

RBA

DATE

DATE

REVISION

BY

WASHINGTON STATE DEPARTMENT OF TRANSPORTATION
OLYMPIA, WASHINGTON




DRAWN BY: MARK SUJKA

BEAM GUARDRAIL PAY LIMIT

25' NESTED W-BEAM

! !
! !
] 6‘ - 3-1 ' 12' - 6" f 6- - 3-- i
! (TYP.) ‘ ! (TYP.) f
| | |
I i l i i
T 2 -4
' i i i i '
b b it ¥ i L
i T o R R I
b 3 o GROUND LINE 3 H P
b ¥ B K ¥ [
HE E T E i .
i N ik ELEVATION i i P
| T N N -
CASE19A
o SPLICE IN CENTER
BEAM GUARDRAIL PAY LIMIT
I 37 - 6" NESTED W-BEAM |
| i
i I 6 -3" 12 -6 ' 6 -3" 1 i
! ' . ! ! ! !
! i ! ! !
i ! ! !

' b i i i i g
H HH i N T N HH
I vy HH i T N Vi
b o i o GROUND LINE i b H
o i I v i i i
H P i v P i N
i 3k i i ELEVATION ' i i
-" r v m T T T
CASE19B
e SPLICE AT POSTS
SINGLE W-BEAM NESTED W-BEAM v
RAIL ELEMENT RAIL ELEMENTS

_‘;\

A SRS
NN
\%/5/5\\\// //\//\//\\\// 4

S RS
R GUARDRAIL PLACEMENT
126" SPAN

STANDARD PLAN C-2k

SHEET 1 OF 1 SHEET

Petterson, Jefl (HQ Design)
Jun 24 2016 1:51 PM
b A —— oo

APPROVED FOR PUBLICATION
Carpenter, Jeff
Corpentor. Jeff  satazois 1155 Am

cougn

SECTION @ SECTION e STATE DESIGN ENGINEER
Washington State Depariment of Transportation
\7/4




DRAWN BY: MARK SUJKA

BEAM GUARDRAIL PAY LIMIT

37' - 6" NESTED W-BEAM

! = memem g

| | S

2 g

SINGLE W-BEAM
RAIL ELEMENT

SECTION @

\ GROUND LINE

ELEVATION
CASE 20

NESTED W-BEAM
RAIL ELEMENTS

Ufscar

Petterson, Jeff (HQ Design)
Jun 29 2016 2:29 PM

RAIL PLACEMENT

18'-9" SPAN

STANDARD PLAN C-2n

SHEET 1 OF 1 SHEET

APPROVED FOR PUBLICATION

7, " Jul 12 l:;rlg elrlr:S‘) AM
Cartenter, Jeff

sy

STATE DESIGN ENGINEER

’ ‘Nﬂs'llllgfoll State Department of Transporiation
21 Sp
v’




NOTES
1. See Standard Plan C-1b for additional details.

2. One-way traffic layouts are identical to the two-way layout with
25' SPAN the exception that only the posts trailing the span need to be

6-3" |, 6-3" A
TYP. \,\l\ TYP. CRT's with double blocks.

OBSTRUCTION : ﬁ

H H A H H
-4 \_/\,\i
TWO-WAY TRAFFIC :
— : | .
TYPE 1 W-BEAM
[ PAY LIMIT

100" OF NESTED W-BEAM RAIL ELEMENTS
"BEAM GUARDRAIL PLACEMENT - 25' SPAN" PAY LIMIT

TYPE 1 W-BEAM
PLAN

paYLMIT |
6l-3ll , . ] 6!_3"
P 2' MIN. 2' MIN. [— . —‘

CONTROLLED RELEASING TERMINAL (CRT) POSTS WITH TWO WOOD BLOCKS TYPE 1 GUARDRAIL POSTS AND BLOCKS

T

- —
=]

PUPIEDESIIN Sumn

|

TYPE 1 GUARDRAIL POSTS AND BLOCKS
ELEVATION
CASE 21
6'x8"x14" NESTED W-BEAM
WOOD BLOCKS \ RAIL ELEMENTS
\ 2' MIN, —] 5/8" x 25" BUTTON HEAD BOLT
i A A8 A 8 BB/ - B8 B] s 9 8 5 8 1 ) WITH 7/32" OVAL GRIP, CUT
; : WASHER, AND HEX NUT [EXPIRES MAY 3, 2002)
——— ! ; CRT POSTS WITH B
ONE-WAY TRAFFIC i i TWO BLOCKS \,,/\\7//\\/,/\\\7,/%\\\),}),/\\\7,/\\ GUARDRAIL PLACEMENT
i ,' (SEENOTE 2) IRV 25' SPAN
/ ! K
T8 § ¢ ¢ ¢ T 18§ 8§ ¢§ § ¢ °§ ¥ \</// STANDARD PLAN C-20
{ OBSTRUCTION | :
/ BLICATION
MV
DATE
ashington State Departnnt of Transportation

ONE-WAY TRAFFIC LAYOUT



| Transition Pay Limit |

~
B (See Note 1) 1

Radius varies
{see Contract)

PT

N 5 8 0§ B é_/f_,:{
Bridge end

CASE 22 C_
(See Note 4)

Point B

Anchor

Beam Guardrail

*r X Spaces
= at 6'- 3"
3 {1 space MIN)
> -
O
o
o PC +
% (See Note T7) E|
= I
>~ ©
o +
< Point A ol o
! s
v T& ol o
- €3
E| ~
[
o
5 Kz
_y
CASE 22 AL 'li \ '
(See Note 4) See Note 2
CASE 22 B.
(See Note 4)
T —
Splice Rail element

bolt sloT/ﬁ)))

Identification plofeJ
(see detail) Post

IDENTIFICATION PLATE MOUNTING DETAIL
(See Note T7)

NOTES
1. See Contract for tramnsition and connection type.

2. The slope from the edge of the shoulder into the
face of the quardrail should not be steeper than
10:1.

3. Guardrail installation shall be Beam Guardrail
Type 1 with standard post and block.

4., First letter of case designation indicates end
treatment on side road. Second letter indicates
end treatment on main road. For instance a

v ¥ %:;_j terminal on the side road and a bridge connection
3 o~ on the main road would be Case 22 BC.
)
Terminal Pay Limit ‘1 5 5. For terminal type and details, see Contract and
I (see Note 5) g i applicable Standard Plan(s).
& 6. Radius dimensions shall be etched info plate
replacing the letters “HH” shown on the
CASE 22 D. ldentification Plate Detail. Digits shall be
(See Note 4) 1Y, MIN height and ¥;" MAX width.
Plate shal! be galvanized after etching.

7. The guardrail Identification Plate shall be
mounted at the lower splice bolt on the back
side of the rail element at the PC of the
quardrail radius.

¥, DIA 5
ho I e 3/4"
= S
: R ! !
N K ’H
| ’ | I | | | < /a [EXPIRES JULY 24, 2004]
| | Steel plate
| ! GUARDRAIL PLACEMENT
2V e STRONG POST
=24 VIN INTERSECTION DESIGN
STANDARD PLAN C-2p
(See Note 6) , APP FOR PUBLICATION
. \v-3(-0;

0972003

STATE DESIGN ENGINSER DATE
CORRECTED REFERENCES TO NOTES. MHG

DATE

Al
‘7_ Washington State Deptrtment of Transportation
REVISION BY "




DRAWN BY: FERN LIDDELL

BEAM GUARDRAIL TRANSITION SECTION TYPE 1 ~ PAY LIMIT

BEAM GUARDRAIL

FIVE SPACES @ 3'- 1 1/2" MAX.

SEE CONTRACT PLANS
FOR SPECIFIED THRIE BEAM GUARDRAIL
CONNECTION ' - 6" NESTED THRIE BEAM | REDUCER SECTION TYPE B

|
\12

(12 GAGE)

(10 GAGE)

PAY LIMIT

/— GROUND LINE

TERMINATE CURB
AT BRIDGE RAIL
OR BARRIER,
MATCH FACE

4" EXTRUDED CURB
SEE NOTE 1

6'- 6" LONG, 10 x 10 POSTS

6 x 8 POST WITH
STANDARD BLOCK

(TYP)

NOTE

1. Install Extruded Curb at face of Guardrail. See Standard Plan F-10.40 for details.

BEAM GUARDRAIL TRANSITION SECTION TYPE 1B ~ PAY LIMIT

BEAM GUARDRAIL

FIVESPACES@ 3 -11/2"=15'-71/2"

FOR SPECIFIED

SEE CONTRACT PLANS ‘

WITH 8 x 8 BLOCKS TYPE 1 6' - 6" LONG CONNECTION | 12' - 6" NESTED THRIE BEAM

TYPE 10 PAY LIMIT

BEAM GUARDRAIL TYPE 10

(12 GAGE)

] -

/— GROUND LINE

TERMINATE CURB
AT BRIDGE RAIL
OR BARRIER,
MATCH FACE

4" EXTRUDED CURB
SEE NOTE 1

6' - 6" LONG, 10 x 10 PM TYPE 1B

WITH 8 x 8 BLOCKS

e m

,___________-

BEAM GUARDRAIL TRANSITION SECTION TYPE 1A ~ PAY LIMIT BEAM GUARDRAIL

PAY LIMIT

SEE STANDARD PLAN C-24.10, ]
B OR E CONNECTION

FOUR SPACES @ 3'- 1 1/2" MAX.

THRIE BEAM GUARDRAIL
12' - 6" NESTED THRIE BEAM (12 GAGE) y REDUCER SECTION TYPE B

‘ (10 GAGE)

TERMINATE CURB
AT BRIDGE RAIL -

OR BARRIER,

MATCH FACE

4" EXTRUDED CURB

e ———————— |

6' - 6" LONG, 6 x 8 POST
WITH STANDARD BLOCK
(TYP.)

SEE NOTE 1

-
8'- 0" LONG, 10 x 10 POSTS V

TYPE 1A

WITH 8 x 8 BLOCKS

6 x 8 POST WITH
STANDARD BLOCK

(TYP)

6' - 6" LONG

BEAM GUARDRAIL
TRANSITION SECTIONS

STANDARD PLAN C-3

SHEET 1 OF 1 SHEET

APPROVED FOR PUBLICATION

A
Washington State Department of Transporiation
7/




DRAWN BY: MARK SUJKA

BEAM GUARDRAIL TRANSITION SECTION TYPE 2 ~ PAY LIMIT BEAM GUARDRAIL BEAM GUARDRAIL TRANSITION SECTION TYPE 4 BEAM GUARDRAIL
PAY LIMIT PAY LIMIT PAY LIMIT
SEE CONTRACT PLANS FIVE SPACES @ 3'- 1 1/2" MAX. 12' - 6" NESTED W BEAM (12 GAGE)
FOR SPECIFIED
CONNECTION ‘ . "
12' - 6" NESTED W BEAM | BEAM GUARDRAIL (2= 1172 THREE SPACES @ 3'- 1 112"
’ (12 GAGE) ’ ‘ l
o ]
| I
\ 1 *

SEE CONTRACT PLANS /
FOR SPECIFIED

/—“"“

L___________-_-
(T
S
e

]
]
]
[}
i
1
[}
|
1
]
[}
]
]
.

' v I :
| | | 1 1 H
1 | | | 1 1
1 | 1 | 1 H
! Lo Lo ! '
: P b ! CONNECTION \ 6'- 0" LONG,
‘ - o ! N 6x8 POST WITH \__ 6x8 POST WITH
: b Fo : ! \— STANDARD BLOCK . !~ STANDARD BLOCK
; by | | _l - L (YR L _ _ _! (TYP)
| Jp— (P | | J— |
6' - 6" LONG, 10x10 POSTS TYPE 4
WITH 8x8 BLOCKS TYPE 2 FOR 45 MPH AND BELOW
BEAM GUARDRAIL TRANSITION SECTION TYPE 5 ~ PAY LIMIT BEAM GUARDRAIL
PAY LIMIT
1' - 3" MAX. FOUR SPACES @ 1'- 6 34", TWO SPACES @ 3'- 1 12"
TOTAL LENGTH =6' - 3" ‘ TOTAL LENGTH = 6' - 3"
] I . r— L F—1 F— F— —

SEE CONTRACT PLANS /
FOR SPECIFIED

""lii/f}::::

,_-_-_____-___-
bmmmcme e ———
o ————————
| PP, =
fmm————————————
b cc—— e ————
prm————————————
bemmc i ————

CONNECTION 6 - 0" LONG, 6x8 POST
'\_ WITH STANDARD BLOCK
G o ] 4oave)
TYPE 5
BEAM GUARDRAIL PAY LIMIT BEAM GUARDRAIL TRANSITION SECTION TYPE 6 ~ PAY LIMIT BEAM GUARDRAIL 3§§1§
PAY LIMIT D
6 - 3" POST SPACING EIGHT SPACES @ 3'- 1 112" MAX.
TOTAL LENGTH = 25'- 0" , / {

|EXPIRES JULY 24, 2006 ]
|| H H ” H H H H || N BEAM GUARDRAIL
TRANSITION SECTIONS

STANDARD PLAN C-3a

SHEET 1 OF 1 SHEET

\_ G-2 POST (TYP.) : \ 6'- 0" LONG, 6x8 POST ] APPR EB FOR PUBLICATION

SEE STD. PLAN C-1b TYPE 6 WITH STANDARD BLOCK l() . 4b [y
DATE

rtment of Transportation

e ————

-

,______-,
Pt —————— -
[
Pmm——————
P ——————
b= —————-——
Cm e ————d

b ———————

STATE DESIGN ENGlNiR

‘7“W hington State D
" ashington e De




SEE TRAILING END

BEAM GUARDRAIL TRANSITION SECTION TYPE 10 ~ PAY LIMIT

BEAM GUARDRAIL

(N) SECTIONS OF
12' - 6" THRIE BEAM

THRIE BEAM GUARDRAIL

TRANSITION DETAILS (10 GAGE) 12' - 6" NESTED THRIE BEAM (12 GAGE) REDUCER SECTION TYPE B
SEE CONTRACT PLANS FOUR SPACES @ 3'- 1 1/2" MAX. (10 GAGE)
| SEE NOTE 1 FOR QUANTITY | VARIES3"TO 2 -5" TWO SPACES
@3-1172"

PAY LIMIT

BRIDGE ‘

DRAWN BY: FERN LIDDELL

BEAM GUARDRAIL

4" EXTRUDED CURB
SEE NOTE 2

6'- 6" LONG, 10 x 10 POST WITH
STANDARD BLOCK (TYP.)

TYPE 10
APPROACH END

o ]

(S
fmm————————————
[,

- 6" LONG

THRIE BEAM INSTALLED AT FACE OF BRIDGE CURB

BEAM GUARDRAIL TRANSITION SECTION TYPE 12 ~ PAY LIMIT

PAY LIMIT

FOUR SPACES @ 3'- 1 12"

12' - 6" NESTED THRIE BEAM

THRIE
BEAM GUARDRAIL

REDUCER SECTION TYPE B

BEAM GUARDRAIL

(12 GAGE)
THREE SPACES

[ 2-6"TO6-3"

(10 GAGE)

@3'-11/2" MAX.

AN

6 x 8 POST WITH
STANDARD BLOCK
(TYP.)

BEAM GUARDRAIL

NOTES

1. If the distance from the end of the bridge to the end of the
thrie beam bridge rail section exceeds 6' - 3" using 12’ - 6" thrie
beam sections, add a 6' - 3" section of thrie beam bridge rail
to reduce the length to less than 6' - 3".

When thrie beam is installed at the face of the bridge curb,
install Extruded Curb at face of Guardrail. See Standard
Plan F-10.40 for details. Match the height of existing
bridge curb with a 20H : 1V transition.

3. When thrie beam is installed at the face of rigid bridge rail, an
HMA ramp is required from the roadway surface to the top of
the bridge curb or sidewalk. The slope of the ramp shall be
20H : 1V or flatter.

BEAM GUARDRAIL TRANSITION SECTION TYPE 11 ~ PAY LIMIT

PAY LIMIT THRIE BEAM GUARDRAIL
REDUCER SECTION TYPE B 12 - 6" NESTED THRIE BEAM
(10 GAGE) (12 GAGE)
TWO SPACES FOUR SPACESMIN. @3' - 1 112" MAX. | 2'-6"
@3-1112" MAX.

6 x 8 POST WITH
STANDARD BLOCK

(TYP.)

pmmmm—— e — e — e
b c e

6'- 6" LONG

6x 8 POSTWITH /|
STANDARD BLOCK — |

(TypP.)

fm————————————

b e e o}

TYPE 12
TRAILING END

THRIE BEAM INSTALLED AT FACE OF BRIDGE CURB

BRIDGE

_ 4" EXTRUDED CURB
SEE NOTE 2

6'- 6" LONG, 10 x 10 POST WITH
STANDARD BLOCK (TYP.)

’ BRIDGE

4" EXTRUDED CURB
SEE NOTE 2

b ————]

6'- 6" LONG, 10 x 10 POST WITH

TYPE 11 STANDARD BLOCK (TYP.)

TRAILING END
THRIE BEAM INSTALLED AT FACE OF BRIDGE CURB

BEAM GUARDRAIL
TRANSITION SECTIONS

STANDARD PLAN C-3b

SHEET 1 OF 2 SHEETS

APPROVED FOR P}IBLICATION
SQV,O ,@ A/ i &z "'7/11
DATE

STATE DESIGN ENGINEER
Washington State Department of Transportation
7/




(N) SECTIONS OF BEAM GUARDRAIL TRANSITION SECTION TYPE 13 ~ PAY LIMIT BEAM GUARDRAIL
SEE TRAILING END 12'- 6" THRIE BEAM PAY LIMIT
TRANSITION DETAILS (10 GAGE) 12' - 6" NESTED THRIE BEAM (12 GAGE) THRIE BEAM GUARDRAIL REDUCER SECTION TYPE A
SEE CONTRACT PLANS FOUR SPACES @ 3 - 1 112" MAX. (10 GAGE)
| SEENOTE 1 FOR QUANTITY | LVARES3"TO2 -5 TWO SPACES | 6 - 3"
@3-1112"

%' 1 T T T 1l T HEM LI
o P . P » . '
1} | | 1 i | 1 : : N : :
BRIDGE b b b b b Pl b
) 1 ] 1 ] ] [
o b o b N P | N 6 8POSTWITH
HMA RAMP b P b P D ‘ol ! 1>~ STANDARD BLOCK
SEE NOTE 3 b b b b L . by (TYP)
L (- Ll Ld i1 . 1!
j 6' - 6" LONG, 10 x 10 POST WITH / . \V
w STANDARD BLOCK (TYP.) 6'- 6" LONG
o TYPE 13 BEAM GUARDRAIL BEAM GUARDRAIL TRANSITION SECTION TYPE 14 ~ PAY LIMIT
-l
z APPROACH END PAY LIMIT
& THRIE BEAM GUARDRAIL REDUCER SECTION TYPE A 12" - 6" NESTED THRIE BEAM
] THRIE BEAM INSTALLED AT FACE OF BRIDGE RAIL (10 GAGE) (12 GAGE)
& 6-3" | TWO SPACES FOURSPACES @3 -11/2"MAX. | 2-6"
g @3-112" MAX.
= _ - .
[a]
[} L T T 1 ] 1 1] -(.
L P ¥ b N
. | . 1 A T
b n P P Do o o BRIDGE
6x 8 POSTWITH 1 | ' b b e to Loy
STANDARD BLOCK —//5 i P b P b o b HMA RAMP
(TYP) b i bl o P b P SEE NOTE 3
i I td o R to! g
6' - 6" LONG, 10 x 10 POST WITH
. LOW N |
STANDARD BLOCK (TYP.)
TYPE 14
TRAILING END
THRIE BEAM INSTALLED AT FACE OF BRIDGE RAIL
BEAM GUARDRAIL BEAM GUARDRAIL TRANSITION SECTION TYPE 15 ~ PAY LIMIT
PAY LIMIT
THRIE BEAM GUARDRAIL REDUCER SECTION TYPE A 12' - 6" NESTED THRIE BEAM
(10 GAGE) (12 GAGE)
FOUR SPACES @ 3'- 1 112" THREE SPACES | 2-6"TO6-3"
@3- 112" MAX.
b ! o b P L L BEAM GUARDRAIL
[ | 1 t ! 1 t
i » N A BRIDGE TRANSITION SECTIONS
. N [ I 1 1 | 1 ! I
. | E b b P Pt HMA RAMP -
6x8POSTWITH /i | i P N b . o SEE NOTE 3 STANDARD PLAN C-3b
STANDARD BLOCK P : Py L Lt Lt L SHEET 2 OF 2 SHEETS
(TYpP) - Ly - :
\/ \ - 6 LONG. 10 10 POSTWITH APPROVED FOR PUBLICATION o]
& - 6" LONG STANDARD BLOCK (TYP.) KA : A‘.’ﬂ? z;/”
TYPE 1 5 STATE DESIGN ENGINEER DATE
TRAILING END W Washington State Department of Transportation
THRIE BEAM INSTALLED AT FACE OF BRIDGE RAIL




NOTES

DRAWN BY: FERN LIDDELL

> P BRIDGE COLUMN
BEAM GUARDRAIL 1. See Contract for the number of thrie beam sections for Beam Guardrail Type 11.
TYPE 11 BEAM GUARDRAIL TRANSITION SECTION TYPE 16 ~ PAY LIMIT BEAM GUARDRAIL . .
PAY LIMIT PAY LIMIT 2. If the distance from the end of the Beam Guardrail Type 11 to the column/structure
SEE NOTE 1 L FOUR SPACES @ 3'- 1 1/2" MAX. TWO SPACES exceeds 6' - 3" using 12' - 6" thrie beam sections, add a 6' - 3" nested section of
| @ 3 -11/2" MAX. thrie beam to reduce the distance to less than 6' - 3".
12' - 6" NESTED THRIE BEAM THRIE BEAM GUARDRAIL -
2 EDUCER SECTION TYPE B 3. Install Extruded Curb (See Standard Plan F-10.40) at face of Guardrail.
SEENOTE4 \ 10 GAGE 4. Attach the standard block to the rail using two 5/8" x 4" lag bolts.
s — — mi— — —_—.

rd
T — — = . - BRIDGE COLUMN <=7 )
L A P . b o . ™
[
: oo . b . b P BEAM GUARDRAIL
g b b b b 1 P BEAM GUARDRAIL BEAM GUARDRAIL TRANSITION SECTION TYPE 17 ~ PAY LIMIT TYPE 11
] 1
: oo b b P ' b PAY LIMIT PAY LIMIT
' N b b ' b i :\¥ 6 x 8 POST WITH TWO SPACES 12' - 6" NESTED THRIE BEAM SEE NOTES 1&2
; | - - o it b .- ?T’I\'::)N)DARD BLOCK @3 -112" MAX,
e \ 6 - 6% LONG, 10 x 0 POST \ : THRIE BEAM GUARDRAIL | FOUR SPACES @ 3' - 1 112" MAX. I 4-0" MAX
WITH STANDARD BLOCK 6'- 6" LONG REDUCER SECTION TYPE B I
(TYP.) 4" EXTRUDED CURB 10 GAGE SEE NOTE 4 |
SEE NOTE 3 N\ N
TYPE 16 =
APPROACH END
— — — v } $
[ HI I i 1 HIRE
L b I Lo
o i b P | oo
[ [ N [ 1 H [
i [ ] 1 1 | t
[ [ ' ] 1 i : | t
¢! 1 . [ 1 | [
6 x 8 POST WITH o - o P | | A
STANDARD BLOCK ‘- P Ll o | R
(TYP) ;
Mr EXTRUDED CURB I \ 6' - 6" LONG, 10 x 10 POST
6'- 6" LONG SEE NOTE 3 WITH STANDARD BLOCK
(TYP.)
BRIDGE COLUMN \O/'\
BEAM GUARDRAIL TYPE 17
BEAM GUARDRAIL BEAM GUARDRAIL TRANSITION SECTION TYPE 18 ~ PAY LIMIT TYPE 11 TRAILING END
PAY LIMIT | PAY LIMIT
FOUR SPACES @ 3' - 1 172" MAX. 12' - 6" NESTED THRIE BEAM SEE NOTES 18& 2
BEAM GUARDRAIL ; THRIE BEAM GUARDRAIL TWO SPACES | 4-0"TO6-3"
REDUCER SECTIONTYPEB| @ 3'-1 1/2" MAX. [
10 GAGE | /— SEE NOTE 4
pu

BEAM GUARDRAIL
TRANSITION SECTIONS

6 x 8 POST WITH
STANDARD BLOCK

M —————
fmm————————————

L—a

NPy - - ' --- -- --- 6' - 6" LONG, 10 x 10 POST STANDARD PLAN C-3c
' M ] WITH STANDARD BLOCK SHEET 1 OF 1 SHEET
6' - 6" LONG 4" EXTRUDED curs  (TYP)
SEE NOTE 3 . APPROVED,FOR PUBLICATION
% (’/zz/”
TYPE 1 8 STATE DESIGN ENGINEER DATE

A
TRAILING END "7’_ Washington State Department of Transportation




BEAM GUARDRAIL
PAY LIMIT | FLARED TERMINAL PAY LIMIT (SEE NOTES 1 AND 2) 10" -

. NOTES
0" MIN. | EDGE OF WIDENED
EMBANKMENT 1. Unless otherwise indicated in the contract, the SRT - 350 (12.5, 8 Post)
6 as manufactured by Trinity Industries, Inc., or a FLEAT 350 as
—1 manufactured by Road Systems Inc., shall be installed per manufacturer's
= recommendations. If specified in the Contract, the FLEAT TL2
s as manufactured by Road Systems, Inc. shall be installed per

__ 20H :1V SLOPE MAX.
1 (RELATIVE TO GRADE) 2

SEENOTE 4| 3'-0"

PLAN VIEW

3.

4.
i o |
of <] =N | GROUND LINE
N i \ /
VS ' -: |": l- H ;*: ', -—b t'=:0
b £ £ £ b4 3 4 r
ELEVATION VIEW o L
FLEAT OPTION
BEAM GUARDRAIL
PAY LIMIT FLARED TERMINAL PAY LIMIT (SEE NOTES 1 AND 2) 10'- 0" MIN. | EDGE OF WIDENED
! ’ EMBANKMENT
I 6
. - ——1
| oz
; =
| - ~_ 20H:1V SLOPE MAX.
i ) (RELATIVE TO GRADE)
Q
l ]
% ¥ 1 10H:1V SLOPE MAX. /’ TANGENT LINE
BB B M T /
1 :
- PLAN VIEW
| ™/
| B = = [ e— == | GROUND LINE
ol T N /_
H H 1 : |. H ' -: ' ‘: ' .: l- -: — -~
b [+ £ £ Es b4 £ R *a
) ! V) K HH i e Vi 1 1
ELEVATION VIEW i Vo

SRT OPTION

manufacturer's recommendations.

. Where terminal is placed on a curve, and post offsets would result in the

rail encroaching onto the shoulder (e.g., the inside of a curve), the posts
shall be installed so that the face of the rail is at the edge of the shoulder.

When snow load post washers and snow load rail washers are called for
in the contract, the snow load rail washers must be omitted within the
terminal limits.

Offset distances:

FLEAT 350 ouieeeeeeneee e eseenee e seneen e 4 -0Q"

FLEAT TL2 oottt eeeee e 1' - 8" minimum

Petterson, Jeff (HQ Design)

Jun 29 2016 3:35 PM
gel/gew/-— wi
BEAM GUARDRAIL
FLARED TERMINAL

STANDARD PLAN C-4b
SHEET 1 OF 1 SHEET

APPROVED FOR PUBLICATION
ter, Jefl'

Carpen
Cartenter, Jeff Jul 152016 2:21 PM
STATE DESIGN ENGINEER
A )
VT’ Waoshington State Department of Transportation




DRAWN BY: FERN LIDDELL

NOTES

1. An SKT-350 as manufactured by Road Systems, Inc. shall be installed according to manufacturer's
recommendations. When a TL2 terminal is specified in the Contract an SKT-TL2 as manufactured
by Road Systems, Inc. shall be installed according to the manufacturer's recommendations.

2. A reflectorized object marker shall be installed according to manufacturer's recommendations.

3. When snow load post washers and snow load rail washers are required by the Contract, the
snow load rail washers must not be installed within the terminal limits.

4. Terminal shall be installed at a taper, ensuring that end piece is entirely off the shoulder.

5. Length for SKT-350 is 50" (ft). Length for SKT-TL2 is 25' (ft).

BEAM GUARDRAIL

PAY LIMIT NON-FLARED TERMINAL PAY LIMIT (SEE NOTE1) 10' - 0" MIN. I

(SEE NOTES 4 & 5)

EDGE OF WIDENED
EMBANKMENT

6
31

. 20H:1V SLOPE OR

4' - 0" MIN,

FLATTER (RELATIVE TO GRADE)
r1OH : 1V SLOPE OR FLATTER

i ; i : i : ] e =——
\_ EDGE OF PAVED (OR UN-PAVED)

PLAN VIEW SHOULDER

NON-FLARED TERMINAL

ELEVATION VIEW STANDARD PLAN C-4e
SHEET 1 OF 1 SHEET

— —— — n SEE NOTE 2
|:-: - :-: - l:- - |:-: - [:- fpwvey
[ | || [ [ | I [ | : i
T IR ¢ NV MR MY MRS SIS RO
N i ' : : ' : : : i ' : : : : : : :‘ N Petterson, Jeff (HQ Design)
! E ' E ! E E ; s E E E E E i ; E ; E GROUND LINE %/gbf' Jun 302016 7:01 AM -
L i L L L L L L) L ; BEANM GUARDRAIL

[
Frmececmccee=
Cmcmrrecmmm—-

APPROVED FOR PUBLICATION
Carenter, elf o119 208 321 PM
. ] STATE DESIGN ENGINEER .
;7; Washington State Depariment of Transportation

sy
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DRAWN BY: FERN LIDDELL

BEAM GUARDRAIL BULL NOSE TERMINAL BID ITEM

3'-2314"

12'- 2"

37-6"

3-11/2"
o

6 -3

6' -

3"

6 -3

6: -3

/

|
!
[

10

25

65

L
!
|
E\GL g\n %gL %QL 10L %m

/7
Vs \
/ /H//H// \
SYMMETRICAL ABOUT THE CENTERLINE p \
_._____-_._._._.__.____.__._._._-_._-__._._-_-%_-_._._._._._ A o CLEAR AREA b=
STD.POSTSAND | N M E/ /
BLOCKS (TYP.) N \ VALYV
8R 9R 10R 11R
EDGE OF
: X X X NORMAL MEDIAN SLOPE SLOPE NOT STEEPER _ SHOULDER (TYP.)

l T THAN 10H : 1V (TYP.)
12' - 6" RAIL LENGTH ' 25'- 0" (TYP.) |
' STANDARD THRIE BEAM RAIL ELEMENTS "TGUARDRAIL (SEE CONTRACT)

0

0
o

W-BEAM OR THRIE BEAM

12' - 6" ARC LENGTH

(SLOTTED RAIL BULL NOSE GRADING PLAN
gl_g’#EDOEATf'L ELEMENT #3 SEE STANDARD PLAN C-1a (SEE NOTE 1) (TYP.)
ELEMENT #1) 12' - 6" ARC LENGTH
AT FACE OF RAIL PLAN
(SLOTTED RAIL
ELEMENT #2) BEAM GUARDRAIL BULL NOSE TERMINAL - DESIGN 1
NOTE
1. For W-Beam applications extend the rail from the bullnose
terminal by using a "Reducer Element Type C" followed by
DRAI OSE TERMINAL BID ITEM
PEAN CoARDR L BT a standard Post and Block, spaced at 3' - 1 1/2".
3.-23/4" 12'-1" | 37 -6 Continue runs with standard 6' - 3" post spacing.
-3 6 - 3" 6 -3 ./”— For additional Details see Standard Plans C-20.10
311" 3-112" 6 - 3" 6 -3" - | and C-25.20.
: |
! ; i I 15

6R STD. POSTS AND
J /R 8R BLOCKS (TYP.)
SO 3 R 10R 11R 19R
N8 A 4
' : § 8 A 5
BT VT s — E b § 5 BEAM GUARDRAIL
Ao EAaRC LENGTH (SLOTTED RALL : 1:TAN 25'- 0" (Tvp) i BULL NOSE TERMINAL
(SLOTTED RAIL ELEMENT #3 DARD THRIE BEAM RA| W-BEAM
ELEMENT #1) 12' - 6" ARC LENGTH ) SEE STANDA L ELEMENTS G OR THRIE BEAM STANDARD PLAN C-4f
RD PLAN C-1a UARDRAIL (SEE CO
AT FACE OF RAIL NTRAC SHEET 1 OF 4
(SLOTTED RAIL (SEE NOTE 1) (Typ, ET 1 OF 4 SHEETS
ELEMENT #2)
PLAN

BEAM GUARDRAIL BULL NOSE TERMINAL - DESIGN 2

STATE DESIGNENGINEER

Washington State Department of Transportation
L/




DRAWN BY: FERN LIDDELL

GUARDRAIL POST
HOLE (TYP.)

| . S
| -
g 2R é'rk °
g :: ........ =:::7:'3::::::::: io i? :?
| | | | | i i : @: -] o
35 1127 |30 114130 127 2-11"] 2u1r {3 izl B -3 o3 4R 10R 1R
i ] 1 | l ! CR i
i ) [ [ 1 1 | "f:::::i::::::f 12R
: ll : ! | e T ! G{
H ! i i 1 R e SeIIzTzozses-booo .
GUARDRAIL POST LAYOUT - DESIGN 1 l | } : . i : ! TrRETeasizaaaad
" 3.5 3._011 ! 3"0”%2"11"!2"11"i 3-_2!- ! 3. 1" | 6 -3" i 6 -3" I 6 -3" 6 -3" | 6'-3“ !
[ . : | : i s 1 . ; i !
8" NOMINAL PLAN
8" NOMINAL TAPERED GUARDRAIL POST LAYOUT - DESIGN 2
! BLOCK
GUARDRAIL BOLT 1"
5/8" DIAM. x 10" LONG THRIE BEAM i
GUARDRAIL BOLT < W-BEAM WOOD BLOCK
5/8" DIAM. x 17" LONG \ FOR WOOD POSTS
THRIE BEAM WOOD 6" x 8" THRIE BEAM SEE STANDARD PLAN C-1b
W-BEAM WOOD BLOCK
BREAKAWAY POST ~ SEE —~u 8" NOMINAL 8" NOMINAL FOR WOOD POSTS
STANDARD PLAN C-1b THRIE BEAM WOOD 6" x 8" TAPERED
BREAKAWAY POST ~ SEE —_| BLOCK SEE STANDARD PLAN C-1b
STANDARD PLAN C-1b ¢ " d -
1" 2" GUARDRAIL BOLT
%_ O il GUﬁDRé\"-EgNLCT; —E 5/8" DIAM. x 17" LONG ——E
TR, " o 5/8" DIAM. x 25" \
5/8" x 9" BOLT e _—}- O — THRIE BEAM THRIE BEAM
«ssoltr .~ | 0 g
NUT AND WASHER N R THRIE BEAM
. WOOD 6" x 8" —~_| .
5 5/8" x 9" BOLT w0 CRT POST THRIE BEAM °
X — NUT AND WASHER o WOOD 6" x 8" —| ™
o /«/ o - POST
4 ' L1
- 8' - 0" STEEL FOUNDATION ) 2
4 L~ TUBE TS 8" x 0.1875" /:/ P
r 6' - 0" STEEL FOUNDATION Q NN N/
L~ TUBE TS 8" x 0.1875" EN
POST : >— 3 172" DIAM. HOLES
1R& 1L : O/ 5
POST 2 2
2R& 2L e d e V
NOTE : CABLE BEARING /X/ y p
PLATE NOT SHOWN j‘/x/ )
N 7. 2. 201
POST POST
3R TO 8R 9R TO 12R BEAM GUARDRAIL
. 3L TO 8L 9L TO12L BULL NOSE TERMINAL
R
A
STANDARD PLAN C-4f
SHEET 2 OF 4 SHEETS
\\

I&ZL

TAPERED BLOCK

Washington State Department of Transportation
Z S




DRAWN BY: FERN LIDDELL

12 5/8"

T

15116" 414"

i

STEEL PLATE, ASTM A36 /
12 5/8" x 5 7/8" x 3/16"

SLOT (TYP.)
NOSE CABLE ANCHOR PLATE 7
NOSE CABLE
5/8" NOSE L B
ANCHOR CABLE AND PLATE, CABLE
SEE STANDARD PLAN C-6f
NOSE CABLE ‘
S\ ”/
ANCHOR PLATE =
3'- 1112 ARC LENGTH ‘ / ) 7 3L
AT FACE OF RAIL (TYP.) ‘ ) ) RAIL
X 2L
1L
U-BOLT CABLE CLIPSAT MIDDLE AND QUARTER
POINTS OF RAIL~ (6) REQUIRED
NOSE CABLE,
) REQUIRED SEE RAIL ELEMENT DETAIL
\ J) — POST 1LAND 1R
) . ’ Tzzzy
N D
zzz:z
a CABLE BEARING PLATE
------ TWO 1" NUTS
@ ANDWASHER
S 2R 3R é STEEL
V({8 { / /X/ | — FOUNDATION
NOSE CABLE \\ .s\\\ 2 y TUBE
ANCHOR PLATE ~\\\ N
) .x\
=\
NOSE CABLE ASSEMBLY
ANCHOR CABLE AND PLATE,

SEE STANDARD PLAN C-6f

i 13/16"
\, 15/16” x 1 3/16"

NOSE CABLE "COLD TUFF"
ANCHOR PLATE BUTTONS
1' - 0"
NOSE CABLES ] Vs ANCHOR PLATE
:.—I:: :
S o =11 ?
pod | 15' -0 | 1 i | l
B ; I [ 14'- 6 1/4" | ] T s -
278 | " 2718 CABLE BEARING 1 ANCHOR | |
T = ol PATE e ® 2
e ! QY 1 PRV QY
N , | SR U
"COLD TUFF" BUTTON 5/8" DIAM. STEEL N Y]
FOR 5/8" DIAM. WIRE ROPE WIRE ROPE ! A !
! | !
! I !
T —
NOSE CABLE POST 1 POST 2 POST 3

125°

6/8" x 1 1/4" BUTTON HEAD
SPLICE BOLT AND NUT (TYP.)

SECTION @

PLAN - THRIE BEAM NOSE

CABLE ANCHOR & BRACKET ASSEMBLY

FOR ANCHOR PLATE, CABLE END PLATE, AND

ANCHOR CABLE ~ SEE STANDARD PLAN C-6f

3/4" CABLE
CLAMP

5/16" DIAM.
HOLE (TYP.)

=y

5/8" NOSE 5/8]

CABLE 114" x 20

HEX NUT

R 5/8"

VVVVVVVVV

2|l

|
T
1 3/8"

114"

{i}--

.

U-BOLT PLATE WASHER

(]

5/16"

5/16"

U-BOLT ~ 1/4" DIAM.
2 1/2" LONG

THE U-BOLT SHALL BE MADE FROM ASTM A307
STEEL AND GALVANIZED ACCORDING TO
STANDARD SPEC. 9-16.3(3).

THE NUT SHALL BE ASTM A563D STEEL,
AND GALVANIZED ACCORDING TO

THE U-BOLT PLATE WASHER SHALL BE MADE FROM
ASTM A36 OR A36M PLATE STEEL, AND GALVANIZED
ACCORDING TO STANDARD SPEC. 9-16.3(3).

STANDARD SPEC. 9-16.3(3).

THRIE BEAM

7-2- 201

BEAM GUARDRAIL
BULL NOSE TERMINAL

STANDARD PLAN C-4f

U-BOLT CABLE CLIP ASSEMBLY SHEET 3 OF 4 SHEETS

APPROV, PUBLICATION
SECTION , 4) 7/ /
wm[ /rz

STATE DESIGA ENGINEER DATE
7— Washington State Department of Transportation




DRAWN BY: FERN LIDDELL

38" || CRIZY 38" 8"y, 26 314" L 38"
614" €-3 ' ” “ ”J—
-t !
| 10" 10" 27 112" 1334 | POSTBOL /‘f +)T3/4 /+ +)_r3/ "
i >~ — 2 = v DAL U BoLT 1" ] = | SPLICE BOLT 3/8" R. (TYP.) 3/8" R. (TYP.)
i / HOLES (TYP.) i SLOT (TYP) SLOT A DETAIL SLOT B DETAIL
; ; 8 8 1/8" 378" 38" 11" 358"
— £ l 2 | n ii "
o . ¢ i - o /o 34" /+ D~ 34"
& p > ¢ = ) ¢ 5 o) Lyg R (TYP) H 3/8" R. (TYP))
! !
0 0 : s . 0 SLOT C DETAIL SLOT D DETAIL
o | o | Qo o
1
> - e ) & I ) © o 614" | 6-3" |
0 o \ ! \ o | o ! i
: : | 87/8" | 4 | 87 | 4| 8B | 4| BUE | 4, BUE | 4 ATHE POST BOLT
0 0 \ \ o . o i — SLOT]
] \_ stoT & (TYP) \_ stors (vpy ! . |
: ~ SEE DETAIL ~ SEE DETAIL ] o | o | 0 /o
| 40 5/8° , ,
| (TYP.) EACH END 5 | o | o o /o
: 12 - 6" :
i /I/ i d:) C C >} s ) [ > C ! > d}
SLOTTED THRIE BEAM RAIL ELEMENT #1 0O | o i 7 2 1 o
SEE STANDARD PLAN C-1a FOR RAIL ELEMENT DETAILS = « :
(RAIL DIMENSIONS SHOWN ARE BEFORE BENDING TO RADIUS SHOWN IN PLAN) 0 I °o . 9
CP C C ) C ) [ 7 ) —— ) Cb
o | © / 0 0
o_| Q [ o | o
i L spLice BoLT sLoT |
. 12 - 6" 4, ,
! [ stot ¢ (vp) o
~ SEE DETAIL
SLOTTED THRIE BEAM RAIL ELEMENT #2
6 14" .3 SEE STANDARD PLAN C-1a FOR RAIL ELEMENT DETAILS
I i (RAIL DIMENSIONS SHOWN ARE BEFORE BENDING TO RADIUS SHOWN IN PLAN)
! 11 34" 9 7/8" 11.3/4" 9 7/8" 1134 w0 | POST BOLT
[ | SLOT (TYP.)]
] ;
o ! o I 0 /o
% | >
o . o . o /o
c o ' >5% T
. : = A i
o o© i °o_j © 7-2. 201
T 1
' —
C.P | q;D BEAM GUARDRAIL
o | Q9 \ \ °© | © STANDARD PLAN C-4f
i \_ spuce soLT \ L ooy g%f) | SHEET 4 OF 4 SHEETS
| SLoT avR) 12 - 6" /I/ - APPROYED FPR PYBLICATION
|
\_ stotp qave) >4L > g,w:m 7/2%3_
SLOTTED THRIE BEAM RAIL ELEMENT #3 ~ SEE DETAIL e L i
SEE STANDARD PLAN C-1a FOR RAIL ELEMENT DETAILS % Washinglon Stete Department of Transportation




DRAWN BY: FERN LIDDELL

NOTES
ANCHOR CABLE

6 x 8 TIMBER POSTS TO MATCH (SEE DETAIL) 1. Anchor plate may be constructed from 1/4" (in) plates
BEAM GUARDRAIL END SECTION DESIGN G welded to equal strength and dimensions as shown.
CRT POST (SEE NOTE 2) . .
(SEE NOTE 3) 2. For end section details see Standard Plan C-7.

@ ) 3. For post details, see Standard Plan C-1b.

4. Eight 5/8" (in) x 1/2" (in) machine bolts with hex nut and
washer. Place washer on face side of rail.

PLAN . N
5. Outside nut shall be torqued against inside nut a
minimum of 100 fi-Ibs.
6. Toenail bearing plate with 10d nail at corners to
prevent turning.
7. Anchor pay limit does not apply when anchor is
included in a Beam Guardrail Terminal.
BEAM GUARDRAIL . ANCHOR PAY LIMIT (SEE NOTE 7) . 8 GAGE (MIN.)
PAY LIMIT i
i 112" (112"
i i
! T o ! |
! 6 -3 = ~ T "
~ & g--1---~f~-)y-—-—1-11/16
. . -|
I ANCHOR PLATE N ]
TWO 1" (IN) NUTS i i 31/32"
AND WASHERS 12" 16" \ 18" : 31/32" | |
(SEE NOTE 5) ; .
H * —\ i .

= T == and 1%
i i n\ '—.--;--‘--‘-/ \ |t ! =d
I rM:_r::::::::\ :]Ej. g
. B Vi : ANCHOR RAIL WASHER
< 1 1 [ = -
~ i i BEARING PLATE (SEE
i STANDARD 2" (IN) .D. , DETAIL, SHEET 2 AND NOTE 6)
PIPE SLEEVE i
: (23/8" (IN) 0.D.) \ L
i { \:Z:’S'.
- : I : I "
KARRKL L4 i TWO 1" (IN) NUTS % 5/8" (IN) x 2" (IN) BUTTON HEAD BOLT OR
% : AND WASHERS 5/8" (IN) x 1 /2" (IN) HEX HEAD BOLT AND
2 (SEE NOTE 5) HEX NUT WITH ANCHOR RAIL WASHERS
ey ! UNDER BOLT HEAD AND NUT

e e —-
1t

. Petterson, Jeff (HQ Design)
. Jun 302016 7:05 AM
A AA—— cosgn
\_ ANCHOR POST ASSEMBLY

| ™ crrrost ANCHOR POS BEAM GUARDRAIL TYPE 1

|
1 |
1 |
| |
| (SEE NOTE 3) !

Lol AN L

T T
| i
o —T

STANDARD PLAN C-6

SHEET 1 OF 2 SHEETS

APPROVED FOR PUBLICATION
Qurpenton, Jeff ST
TYPE 1 ANCHOR STATE DESIGN ENGINEER

Washington § D f T i
ashington State Department of Transportation
\7/74 P




16"
2, 4 . 4 ' 4" , 2 @
! ! ! ! 15/16" R.
! ! ! ! (TYP.)
T T 1 T I .
S S S = | o—— gy
1/4 3/8"R.
(TYP.)
................................................................................ I A
I =z
s Q
(3] Ll
N
/8 S S o)
[
4/16" (IN) HOLE (EIGHT REQUIRED)
3" (IN) x 2 1/4" (IN) x 1/2" (IN) END PLATE
ELEVATION

3/16" (IN) x 1" (IN) x 8" (IN) PLATE

TACK WELDED TO 5/8" (IN) PLATE \

[ 6'-6" ]
51/6"
3/4" (IN) CABLE
1 15/16" SWAGE
I—— 3" /
i |
nnAnnanoooooog [ 77 T i 0oonnonoaoonan|
s I 1" (IN) x 7" (IN) STUD
- A THREADED FULL
LENGTH (TYP.)
ANCHOR CABLE

ANCHOR PLATE
(SEE NOTE 1)

115/16"t

]

|

i /

5/8" (IN) STEEL PLATE ~/

\ 1 1/16" (IN) HOLE

BEARING PLATE

Pettersan, Jeff (HQ Design)
Jun 30 2016 7 04 AM
Il AA—————

BEAM GUARDRAIL TYPE 1
STANDARD PLAN C-6

SHEET 2 OF 2 SHEETS

APPROVED FOR PUBLICATION

Cartenter, Jeff TS 2016 332 PM
o

STATE DESIGN ENGINEER
-3 i
v7ri Washington State Department of Transportation




DRAWN BY: BILL BERENS

W3 x 18 STEEL POST

5/8" HEX HEAD BOLTS

4

NOTES

1. Rail section and W8 x 18 steel post shall be fabricated to receive 5/8" hex head
bolts as shown.

2. All bolts shall be high strength 5/8" hex head bolts with anchor rail washers.

/ W8 x 18 STEEL POST

1||

1/2" ANCHOR PLATE SEE NOTE 1 :8 5’
o S -~
. b oy v |
dh n 1M 1)) [im1) :
[ LI 1 1 1] I 1) _ _ _ _ _ _ . __3_
—u 0D iy o oD i3] Y
: 8 WASHER
| < _/_ .
. -8 3
1 1 o -} - - - - - -
VA * il T
W-BEAM GUARDRAIL . : § GUARDRAIL
E‘ 4" (TYP.) + 23/4 i P
S EE S = -
PLAN | = - :
-Q 4
W-BEAM GUARDRAIL —\ ONE 1 3/4" x 5 1/4" x 0.188" = /
" - A" . P v
/<<‘ . = WASHER WITH TWO 11/16" HOLES K > > 172" ANCHOR . vov R
Fm-— T oose————— R : T PLATE : " )
R T - : - et i:‘-'ﬂf-',l P> ‘.> .
= - I e el — =1 f ) Y
: Bl e [l 5 |
| T § N N N
- — — _ — e i |c_vn’\]|> %)
- - [t oo e R T |
v .-5.1. BT SECTION
R S I T
1 -7 1 1
. 1o
; 1on
"5 ot
SEE NOTE 2 S b
O
I
ton o <
. ton o o
. oo 8
30" >0 a
S I T g
" ° 1 ] |
22 . S w
. o 2
2" 4 , & | 4" | 4" | 4" ! 4" 12 3147, 11/4" /’E : : ;
! | ’ | | I ’ 6'- 0" POST ey b <
+ + ; + + T T (OR 3'- 0" MIN. IN SOLID ROCK) " T N
: I 1 o4
| ‘ ‘ ’ | ¢ ) $ Lo o
. [ <
! ! ! ! ! ! I / [ i
" 1o _'
i 5 COMMERCIAL CONCRETE o o JO0-5S-0
A ) . ) o _ o I -1 > [
?‘ $ . o
I l e 5 o BEAM GUARDRAIL ANCHOR
T
i i R TYPE 2
- PRIV T
¢ EP | AR STANDARD PLAN C-6a
[T Ad A SHEET 1 OF 1 SHEET
< ~
Nt ~— 70 APPR@VED FOR PUBLICATION
18" DIAM. N
Aeeo / /‘//69
BACKING PLATE ISOMETRIC STATE DZZIGN ENGINEER DATE
ELEVATION 7‘ Washington State Department of Transportation
\// 4




DRAWN BY: FERN LIDDELL

THRIE BEAM INSTALLATION

TWO 1" (IN) NUTS AND
WASHERS (SEE NOTE 4)

\ ANCHOR POST ASSEMBLY

(SEE NOTE 3)

BEAM GUARDRAIL . ANCHOR PAY LIMIT
Y LIMIT :
PA ! 6.3 ] WOOD BREAKAWAY POST
L - ; /_ (SEE NOTE 3)
L g 16" ANCHOR PLATE g ANCHOR RAIL WASHER
L e SEE NOTE 1
I / (TYP.) (SEE NOTE 1) / /_ ( )
| .
. |
== 7 =S END SECTION DESIGN C
- K [ = (SEE NOTE 2)
I3 =L EEEEN SR 0N -
b : ] Le__w_9_ .a. \=:=\ : 1
i ! : : " —3x [=: 1= STANDARD 2" (IN) 1.D. PIPE
K ; TWO 1* (IN) NUTS : SLEEVE (2 3/8" (IN) 0.D.)
N i AND WASHERS :
i (SEE NOTE 4) :
2" (IN) !
| .
i 1> A BEARING PLATE
N i g 7 "' ; (SEE NOTE 1)
i i
1! SEE NOTE 5 i
[ ! ] i TWO 1" (IN) NUTS AND
! 7] WASHERS (SEE NOTE 4)
i
|
RN _\ ANCHOR POST ASSEMBLY
——— (SEE NOTE 3)
]
W BEAM INSTALLATION i
=
THRIE BEAM GUARDRAIL | ANCHOR PAY LIMIT
]
PAY LIMIT i o ANCHOR RAIL WASHER
; / (SEE NOTE 1)
TWO 1" (IN) NUTS o 16"
AND WASHERS T ANCHOR PLATE - =
(SEE NOTE 4) [ /— (TYP.) (SEE NOTE 1)
! END SECTION DESIGN C
: '\ / (THRIE BEAM) (SEE NOTE 2)
= ,
F A - :\\ T STANDARD 2" 1.D. PIPE
; e SLEEVE (2 3/8" 0.D.)
™ e e i L 3
! !
: WOOD BREAKAWAY POST - !
! i
i (SEENOTE 9 \:--{\ BEARING PLATE
= [ T _| N i (SEE NOTE 1)
! 2" (IN) i
! ~— SEENOTES 11
f ==
!
|

NOTES

1. For anchor details, see Standard Plan C-6.

2. For end section details see Standard Plan C-7 or C-7a.

3. For post details, see Standard Plan C-1b.

4. Outside nut shall be torqued against inside nut a minimum

of 100 ft.-lbs.

5. Post and block shall match beam guardrail posts.

R s
ngn
BEAM GUARDRAIL ANCHOR
TYPE 4

STANDARD PLAN C-6¢

SHEET 1 OF 1 SHEET

APPROVED FOR PUBLICATION
ter, Jeff

Cartenter, Jelf TS0t 222 oM

STATE DESIGN ENGINEER
=N
v75 Washington State Department of Transportation

Loy




DRAWN BY: FERN LIDDELL

SEE DETAIL A

3/4" (IN) x 9" - 0" CABLE WITH ONE SWAGED END

BEAM GUARDRAIL

PLAN

ANCHOR PAY LIMIT

3/8" (IN) x 4" (IN) x 12" (IN)
STEEL PLATE

10" (IN) x 13" (IN) STANDARD
STEEL PIPE

PAY LIMIT

TWO 1" NUTS

AND WASHERS ] .
(SEE NOTE 5) \"‘g\ 12

63"

i
ANCHOR PLATE :
(SEE NOTE 3) ;

2: - 4"

END SECTION DESIGN G
(SEE NOTE 2)

AW

2 172" (IN) x 2 1/2" (IN) x 1/4" (IN) x 8" (IN)

ANCHOR POST ASSEMBLIES
(SEE NOTE 4)

3/4" (IN) CABLE CLIPS
(6 REQUIRED) TORQUE 9
NUTS TO 50 FT/LBS.

TYPE 5§ ANCHOR

BEARING PLATE (SEE NOTE 3)

STANDARD 2" (IN) I.D. PIPE SLEEVE
(2 3/8" (IN) 0.D.)

TWO (2) 1" NUTS AND WASHER
(SEE NOTE 5)

* 58 x 2" (IN) BUTTON HEAD BOLT
OR 5/8" x 1 1/2" (IN) HEX HEAD BOLT
AND HEX NUT WITH ANCHOR RAIL
WASHERS UNDER BOLT HEAD AND
NUT (SEE NOTE 3)

SEE NOTE 1

F=" 'I'_' iyt ’_';'_":
.J Pyl T.’:

'_.‘

1" (IN) NUT

{nnoononoon

DETAIL A

Al

NOTES

1.

o > 0N

Attach W-beam to steel pipe with 5/8" (in) x 1 1/4" (in)
button head bolt with no washer. No connection to
the post is required.

For end section details see Standard Plan C-7.

For anchor details see Standard Plan C-6.

For post details see Standard Plan C-1b.

Outside nut shall be torqued against inside nut a
minimum of 100 ft/lbs.

TACK WELD 2 1/2" (IN) x 2 172" (IN) x 1/4" (IN) STEEL PLATE
WITH 1 1/16" (IN) HOLE TO TUBULAR STEEL

™ 1" (IN) x 4" (IN) STUD

THREADED FULL LENGTH

Pettersan, Jeff (11Q Design)

Jun 302016 7.11 AM

(17— -

BEAM GUARDRAIL
TYPE S5

STANDARD PLAN C-6d

SHEET 1 OF 1 SHEET

APPROVED FOR PUBLICATION
Jefl
Carpenter, Jeff 15207853 P

STATE DESIGN ENGINEER
L2 3
W’: Washington State Department of Transportation




BEAM GUARDRAIL PAY LIMIT (SEE NOTE 2)

TWO 1" (IN) NUTS
AND WASHERS
(SEE NOTE 1)

ANCHOR PLATE
(SEE NOTE 1)

STANDARD 2" (IN) I.D.
PIPE SLEEVE
(2 3/8" (IN) O.D.)

SEE NOTE 4

BEARING PLATE
(SEE NOTE 1)

ANCHOR PAY LIMIT (SEE NOTE 2)

TWO 1" (IN) NUTS
AND WASHERS
P (SEE NOTE 1)

(SEE NOTE 3)

\ ANCHOR POST ASSEMBLY

TYPE 7 ANCHOR

NOTES

1. For anchor details, see Standard Plan C-6.

2. The rail element is to be included in the "Beam
Guardrail” pay item. The "Anchor” pay item
includes the anchor post, anchor plate, anchor
cable, bearing plate, nuts and washers.

For post details, see Standard Plan C-1b.

Post material shall match beam guardrail posts

on rest of guardrail run.

%V &r T 3036 TATAM —
BEAM GUARDRAIL ANCHOR
TYPE 7

STANDARD PLAN C-6f
SHEET 1 OF 1 SHEET

APPROVED FOR PUBLICATION
Carpenter, Jeff

Carpenter, Jeff  sais20i5223m

STATE DESIGN ENGINEER
y — B
V7£_7 Washington State Department of Transportation

=7




DRAWN BY: COLBY FLETCHER

Z

10"
1" 21/4" 5" 1 3/4"
I {
W x evg 0 R ; TRAFFIC SIDE WOOD BLOCK FOR STEEL POST ~ .
; * 7 ; SEE STANDARD PLAN C-1b ©
g i i ! y
e A ; ,
i i i - 1" (IN) x 1 1/2" (IN) SLOTTED ;
o ; HOLE (TYP.) W6 x 8.5 OR W6 x 9 :
J' ' : STEEL POST ™\ ;
s e e CE .
< 1 ] !
hand i .
M ©
I o~
—9—{7{ 5/8" (IN) STEEL PLATE i
316 SEE POST ANCHOR ATTACHMENT i
DETAIL FOR CENTER OF -
POST BASE PLATE DETAIL DOUBLE BOX CULVERT i
Eo
GROUND LINE E
%WW [ o
EXISTING BOX CULVERT o
oo
BOX CULVERT GUARDRAIL STEEL POST TYPE 2
(0" (IN) TO 6" (IN) GROUND COVER)
8 1/2"
1172, 5 172" 102
| L
|
: 1" (IN) DIAMETER HOLE
i |~ (TYP) €

1 1/2"]

3-1

11/2%

POST BEARING PLATE DETAIL

/— 5/8" (IN) STEEL PLATE

W6 x 85 ORW6 x 9 ~

3/4" (IN) GROUT PAD -\ -

(SEE NOTE 1) \

>

/ POST BASE PLATE

AN

VARIES
6" TO 10"

e 4

/ i DOUBLE BOX
CULVERT

POST ANCHOR ATTACHMENT DETAIL
(SEE NOTE 4)

SEE NOTE 2

NOTES

1. Length of W8 x 35, W6 x 8.5 or W6 x 9 shall be determined by measurement from
ground line to top of grout pad. This distance shall be verified by the Contractor.

2. Attach Guardrail Post to Box Culvert with 3/4" (in) diameter high-strength bolts with

resin-bonded anchors.

3. Drill 1 1/4" (in) diameter hole in concrete slab for 7/8" (in) diameter high-strength bolt.

Length of bolt is determined by top slab of Box Culvert thickness, which shall be

verified by the Contractor.

W6 x 8.5 ORWE x 9

STEEL POST ~
(SEE NOTE 1)

HIGH-STRENGTH BOLTS ~
FOUR REQUIRED
(SEE NOTE 3)

For details of post attachment to Double Box Culvert, see Standard Plan C-2i.

TRAFFIC SIDE

POST BASE PLATE
/ EXISTING
n

3/4" (IN) GROUT PAD \
|

/ BOX CULVERT
\

VARIES
6" TO 10"

<7

POST BEARING PLATE —/

L

DETAIL @

POST BASE ATTACHMENT

(77—

Petterson, Jeff (HQ Design)
Jun 302016 7.13 AM

eeign

BOX CULVERT GUARDRAIL

STEEL POST

STANDARD PLAN C-10
SHEET 1 OF 2 SHEETS

APPROVED FOR PUBLICATION

Carpenter, Jeff

Carpenton. Jeff

Jul 152016 2:23 PM

oosgn

STATE DESIGN ENGINEER

Washi S D fT
ashington State Department of Transportation
L7/ P




8 1/4"

BEARING PLATE DETAIL

. WOOD BLOCK FOR STEEL POSTS ~ ,
w 15/8", 5" 1 5/8" SEE STANDARD PLAN C-1b o
5 . 2
T TRAFFIC SIDE | '
g S W8 x 35 ) |
© « N N W6 x 8.5 x 28.5" (IN) OR :
= W Ny W6 x 9 x 28.5" (IN) |
& 1" (IN) DIAMETER HOLE (TYP.) IN COVER STEEL POST ‘
§ ol 5 ) ~ P PLATE FOR 3/4" (IN) x 2" (IN) LONG BOLT Y l
: WITH HEX NUT AND WASHER ! %
> < &
o D) Y |
. N\ Y !
& i
~ ™ TrRAFFIC SIDE |
\_ GROUND LINE I
o 5/8" (IN) STEEL PLATE _\ A e
RIS
COVER PLATE DETAIL |
15" W8 x 35 |
STEEL POST —_| .
2 5 1/2" [ 5 1/2" L2 INY |
! i ! i 5
| | 1" (IN) DIAMETER ' o
] : | ! |~ HOLE (TYP)) | o
N [ ] ] 1]
I O I B I EE B g SEE ANCHOR ATTACHMENT |
"_ DETAIL FOR CENTER OF
) | W8 x 35 DOUBLE BOX CULVERT I
h L] [] /—
5 I . i y, ! | @
= _‘——'—[— S —————u b EXISTING BOX .
) CULVERT ‘\ e —
. . ! [ I |
” | | | 1 (N) STEEL PLATE v | -
. $ | i $ |
o i peia
3716 14 B 5 37116° BOX CULVERT GUARDRAIL STEEL POST TYPE 1
(6" (IN) TO 36" (IN) GROUND COVER)
BASE PLATE DETAIL ¢
W8 x 35 ~ ~
15" (SEE NOTE 1) '
) ) ) N BASE PLATE
2 | 11 2 3/4" (IN) GROUT PAD \ - /
T |
' AN
| 1" (IN) DIAMETER w|o |
! |~ HOLE (TYP)) i '
& gl / | 4
R e 2 e e
i | | 508" (IN) STEEL PLATE | DOUBLE BOX
el b l SEE NOTE 2 | CULVERT
‘i\‘ .

ANCHOR ATTACHMENT DETAIL

(SEE NOTE 4)

W8 x 35 STEEL POST

{(SEE NOTE 1) \ '\:,

L]

FOUR (4) REQUIRED
(SEE NOTE 3)

TRAFFIC SIDE
v
HIGH STRENGTH-BOLTS ~

BASE PLATE

EXISTING

3/4" (IN) GROUT PAD \ h
|

/ BOX CULVERT
{

<}

| —

VARIES
6" TO 10"

BEARING PLATE /
DETAIL @

HEX NUT AND WASHER

POST ATTACHMENT
€
W6 x 8.5 x 27.5" (IN) OR '\L.
W6 x 9 x 28.5" (IN) | TRAFFIC SIDE
STEEL POST |
|
POST BASE PLATE | 3/4" (IN) x 2" (IN) LONG BOLT WITH

(Typ.)

(SEE DETAIL SHEET 1) ‘\
GROUND LINE —\ | m/
1] L

TACK WELD NUT _/ |

TO PLATE (TYP.) N

"
¢

DETAIL

BASE ATTACHMENT

U 1}
'/}/m COVER PLATE

i N W8 x 35 STEEL POST
(SEE NOTE 1)

xi’/ﬁ

Petterson, JefT (11Q Design)
%&L Jun 30 2016 7:13 AM o
BOX CULVERT GUARDRAIL
STEEL POST

STANDARD PLAN C-10

SHEET 2 OF 2 SHEETS

APPROVED FOR PUBLICATION
Carpenter, Jef?
Carpenter, Joff o 152016 2:24 P

o

STATE DESIGN ENGINEER
L .
vTﬂ Washington State Department of Transportation




DRAWN BY: FERN LIDDELL

FOR TIMBER POST, 5/8" (IN) x 10" (IN) LONG BUTTON HEAD BOLT

WITH 7/32" (IN) OVAL GRIP, CUT WASHER, AND HEX NUT. 1'-0" MIN. COVER
FOR STEEL POST, 5/8" (IN) x 2" (IN) LONG BUTTON HEAD BOLT _
WITH 7/32" (IN) OVAL GRIP, CUT WASHER, AND HEX NUT Z[ = R W
=s|Ww | 1
=2>=2 g
24" ﬂﬂ[ NO BOLT 5|32 OFFSET DISTANCE el
/ REQUIRED +|<8 <
X ! A
v % 4 W
NOT STEEPER
. NOT STEEPER NOT STEEPER NOT FLATTER
THAN10H: 1V | | THAN 4H: 1V THAN 4H : 1V THAN 3H : 1V
1'- 6" MAX.
SECTION @ SECTION SECTION @
(SEE NOTE 3)
PERSPECTIVE
NOTES
LOCATION OF POST (WITHOUT BLOCK) ~
W x 8.5 OR W6 x 9 STEEL POST ONLY 1. Posts installed on shoulder slopes steeper than 10 : 1 shall be 8' (ft) long.
GUARDRAIL
LOCATION o(Fng )S'(I'SSEéé ?,LOOT%KS EMBEDMENT TOPOFCUT 2. The flare rate of the guardrail may be increased after crossing the ditch
GUARDRAIL I S—— bottom to shorten the length of the terminal.
EDGE OF WIDENED . 9 EMBED;V!(;EIM '.S)/_G 3. Determine the height of the W-Beam at the Anchor (G) by first calculating
EMBANKMENT W-BEAM RUB RAIL " q the perpendicular offset distance (D) from the edge of shoulder (S) to the
I arrls H Anchor (on station). Multiply that distance by 0.1, then subtract the product
- 4 e i from the elevation of the same point (S) on the edge of shoulder used to
M : 1 BEAM GUARDRAIL : obtain the offset distance (at the same station). Add Beam Guardrail
o . ‘ Y 1 ANCHOR TYPE 2 ~ SEE ! design height (28" (in)) to that remainder for a sum that equals the
T i - ’ 8 MIN. (SEE NOTE 2) STANDARD PLAN C-6a 1 elevation of the top of the W-Beam at the Anchor.
; \ 77 \ [ Refer to SECTION "C":
ANGLE POINT i_—D i = ion a-
é 77 ] (SEE NOTE 2) BOTTOM OF DITCH T/— Elevation g = (Elevationg- D x (0.1) ) + 28
FLARE RATE ~ SEE TABLE ; 4, Timber or steel post. Steel post shown.
FIELD BEND i
! s
T FLARE RATE TABLE
‘J ,“ \_ EDGE OF PAVED (OR UN-PAVED)AJ
SHOULDER RATE | POSTED SPEED
PLAN (FT) (MPH)
15:1 70
BEAM GUARDRAIL 14:1 60
TYPE 1 ~ i BURIED TERMINAL TYPE 2 ~ PAY LIMIT v
PAY LIMIT (TERMINAL LENGTH VARIES) 12: 55
1M:1 50
TOP OF CUT | — 101 45
)/ 9:1 40 OR LESS
Y '-r ----- tn'
= — LI Petterson, JefT (11Q Design)
_ - el .
E :E: E %&L Jun 302016 7:16 AM g
; i BEAM GUARDRAIL TYPE 1
e BURIED TERMINAL TYPE 2
GUARDRAIL i | BEAM GUARDRAIL ANCHOR TYPE 2 ~
Egl?\lETDMENI.:-E-:_.: SEE STANDARD PLAN C-6a STAN DARD PLAN c-22-1 4'04
SHEET 1 OF 1 SHEET
LOCATION OF POST (WITHOUT BLOCK) ~
_/- W6 x 8.5 OR W6 x 9 STEEL POST ONLY APPROVED FOR PUBLICATION
Carpenter, Jeff
SEE NOTE 1 (TYP) 6'- 0" LONG (TYP.) LOCATION OF POSTS & BLOCKS Carpentor. fJeff  iisiszam -
(SEE NOTE 4) — STATE DESIGN ENGINEER
ELEVATION 7— Washington State Department of Transportation
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DRAWN BY: MARK SUJKA

3-8"(TYP) | NOTES

WIRE ROPE LOOP (TYP.) D #s @ #s WIRE ROPE LOOP LENGTH
/ / /— 1. Wire rope loops shall be 3' - 8" long, except for the top loop of the Barrier Terminal, which
7/ / _7 lh shall be 2' - 0" long.
AR/ et R N

i /- /- / : 2. Except for the locations of the wire rope loops, the dimensions shown in END VIEW "A"
) — 7 7 T are typical for both ends of a Barrier Section or opposing ends of Barrier Terminals.
K B S S e R L T e P 7/ —————————————————— A EIH IS NI I H I IR
b ] 7 o 3. Connecting and Drift Pin head designs vary among different manufacturers. Pin designs

r | hiaa)

T / . ' that are shaped differently than those shown in the detail are acceptable, if the bearing

surface is within the minimum and maximum widths specified.

4. The vertical spacing of the Wire Rope Loops in a Barrier Terminal is determined by the
TOP VIEW end of the Barrier Segment to which it is being connected. See BARRIER CONNECTION
DETAIL (Sheet 2).

e & 1/4" DRAFT
_‘ /— WIRE ROPE LOOP (TYP.) /— ®#s ©
o
. [ ————— e —————————————————C Y R N
‘D—'—'—ﬁ:(:l(:::::::::::::Z:/:::::::::::::l -f } ":J
) : I::::::::::::::::::::::::::::Il:.:: C——— —=Q
| Y2 er— | 8
Q| w| @Yr) [ L ™
- I l
N | ! CONNECTING PIN
L L WCoIIZZZZIDooocoozszozzoozzoozsmmsic e —e—e— oA
o % seeIIIIiisiiisaiizziiiiiiiiae ol Cmm e mmmmmmmmee Ll _____ | [J',: WIRE ROPE LOOP
NI \ !
| |
: 6" :~_ 2'R.~BEVELOR
112" (TYP) — \_ N "
(TYP.) ! l* J 10'- 0" OR 12'- 6" 2@ #5 SR ggyhr;gx Q(J%%% 1.3/4"1.D. LOOP
| |
e SIDE VIEW e 1/8" FROM BARRIER
BARRIER SECTION FACE OF CONCRE"EPIN ¢
DETAIL C

3/4" CHAMFER
(TYP))

| BARRIER | BARRIER
SECTION | TERMINAL

M @D #s ®#s
WIRE ROPE -
LOOP (TYP.) i
' ! BARRIER | BARRIER
12" CHAMFER - SECTION | TERMINAL

@ #s @#s
(TYP.) (TYP)

2'-8"

1-312"

1
]
|
i (TYP)
|
I
1
|
|

~— 1/8" DRAFT

CONCRETE BARRIER
TYPE 2

STANDARD PLAN C-8

SEE NOTE 2 \ e ! € SHEET 1 OF 2 SHEETS

l Py
END VIEW @ [ z-0 APPROYED EORPLBLICATION
= Zho/esy
DATE

SECTION e BARRIER SECTION BARRIER TERMINAL STATE DESY5SN ENGINEER

A
ISOMETRIC VIEWS

5"
10“
\>
\
\
\ \
I

L3
|

3"
412"
TPy

Washington State Department of Transportation
7/




DRAWN BY: MARK SUJKA

SEE NOTE 1

.

/ 5/8" WIRE ROPE

13/4" .D. LOOP

WIRE SEIZING ~ SHALL BE EIGHT WRAPS
OF 16 GAGE WIRE WITH THE ENDS TWISTED
TOGETHER, OR EQUIVALENT FASTENING.

WIRE ROPE LOOP DETAIL

WIRE ROPE LOOPS —\

HOLE FOR

/ DRIFT PIN

2| - on

3-0

TOP VIEW

1'-0" 6'-0"
2" MIN. 2" MIN. j
2 172" MAX. = 2 112" MAX. ! . WIRE ROPE LOOPS ~ SEE NOTE 1
R - =" ! ~ - dzoozczlzzzoc€tw D . ) 1-6"
el — ’,”1::::::::::::11::;: ----- -, 1 ~ @#5 $ ————
PLATE WASHER z —=" ' g N | IRENS < ol § l~— 3 114" DIAM
118" THICK £ === ! : R cLR—f| - NS & —l: .
(O] Z ’/’ < N < P. \\\ . -
Zla —=-T e . b . | ) e TSI I &
i = | N Y~
L 28 L T et S
= 85 [ =
g W 2" R. ~ BEVEL
g =1 OR ROUND EDGES
:‘9‘ 3/4" MAX. (TYP.) 2" CLR.
O S A PIN
SIDE VIEW & SIDE VIEW
1" DIAM. PIN WITH
ROUNDED BOTTOM EDGES SEE NOTE 4
SEE NOTE 3 BARRIER TERMINAL
CONNECTING PINS
AND DRIFT PINS
BARRIER SECTION BARRIER TERMINAL

REINFORCING STEEL BENDING DIAGRAM

REINFORCING STEEL BENDING DIAGRAM

2-_1!1

9'-4 3/4" FOR 10" - 0" LONG BARRIER SECTION
11'- 10 3/4" FOR 12' - 6" LONG BARRIER SECTION

LL
e 24 ™

@#s

9'-4 3/4" FOR 10' - 0" LONG BARRIER SECTION
11'- 10 3/4" FOR 12' - 6" LONG BARRIER SECTION

LL

r 7 )

@#s

2! - 1n

2'-10

BARRIER CONNECTION DETAIL

gll

_ 1

CONCRETE BARRIER
TYPE 2

STANDARD PLAN C-8

SHEET 2 OF 2 SHEETS

APPR@YED FPR LICATION
' a_"ﬁ
STATE DESI ENGINEER DATE

Washington State Department of Transportation
L7/ 4




NOTE

Wire rope loop (TYP) 1. For details on wire rope loop, connecting pin and
> VA end notches see Standard Plan “Concrete Barrier
3'- 8" 3'- 8" > r 2 Type 2.
yE. #5 Bars ) . g
/4 < A > Concrete 3-8 > Bar B Concrete Barrier Type 2
/— Bar B Boreior _\ B gr cast- iT:prl#ceqrconcreTe
— = Type 4 Wire rope loop arrier, light standard
— e ¥ Y -\ - ’ : 7 section
i 7 Lo LH— —_— -—-
2" s ¥ ) ‘T\ g M M - —_ ' ﬂlr 7
Clearance St 1" ol | [ 5os S = A h | I
N IR e e— -
Ve Face of concrete at { of barrier ! K - § RS R ! >
- o - >| M| e A 1
| 10~ 0” or 12'- 6" : L o !
~ “ t < 5] j
X
Pqi;n A Pin L___ WU I 3'- 8"
INTERMEDIATE PLAN I—)B 10" - 0"
TRANSITION PLAN
ok £
3 Pin One #5 Bar in Pli” Two #5 Bars (Bor B) Pin
(Bar B) wo s r " :
(TYP) — . o or AL 3 . 15" (TYP)
| 2" Clearance ¥, Chamf 0"
" A omfer —y | (TYP) '! v 2” Clearance ¥, Chamfer—
:to Wire p 5 -2
S L=======¢=====' rope loop -====! . EL=====T=======- ____________
o ‘ or alternate w3 i . Y 2 -
0 GE 21/, Clearance \ \bar loop (TYP) (.\I R er‘el;ope Jroog )
|2 2 Two #5 Bars < > [<-2/2" Clearance ?gog (??S? ° oer %" R
Q 3 . 1
Lifting notches £ (Bar A)_+ V2 —> Lifting notches Two *5 Bars
x—::::::i::::- 1 Cthfer‘!! o S /_ (Bor‘ A) -=+_.==========
' 3[’
0 R - " | ’
i t.’: / %ei.:{zcnce "‘ 6"!<—-+ 2R 34 Loever o eund L4|/2” "}
edges (¥ MAX) Clearance

Bevel or round edges
(72" MAX)

10 - 0 ,gr 12 = 6 10/_ on

ch) 7\—___._—__

-

2
-
=)

INTERMEDIATE ELEVATION TRANSITION ELEVATION Pin

Var ‘ CONCRETE BARRIER TYPE 4
% AND TRANSITION SECTION

to 18" g~
T~ >
I .6 2
| 1 < Clearanc [ I
1 Draft ;T, = s
{1 Bridge I ~ ARSI I
1y Pier Il b e R g | S | -
L "l \B'/eﬁ; © 10" R e /
1 ! . ra f . el A T A
/ ICiearance |,)- A\ A w Vo' —> '-"Ii i l'.':- 2 i 10 [EXPRES WAY 3,1998]
/, : 4|/ " L R 9 Draft . — 1 — i — Cl 4/2 *
2 - o— .. e 7 earance
£ZZZodclearance vt w 127 K STANDARD PLAN C-8a
¥ et L : (TYR) ‘ - AP%FOR PUBLJ CATION
Varies 2'- 0"
to 3°- 0" X Q. —
STATE' DESIGT‘ ENGINEER
SECTION A-A SECTION B-B . WASHINGTON STATE DEPARTMENT OF TRANSPORTATION
=) OLYMPIA, WASHINGTON
TYPE 4 TRANSITION END VIEW TRANSITION SECTION
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NOTES
@ 1. This plan shall be used for 40' (ft) and 50' (ft) Light Standards with 16' (ff) max. length double mast arms.
2. See Standard Plan C-8 for details on barrier ends, Wire Rope Loops, and Connecting Pins.

- — 3. Grounding Conductor shall be non-insulated #4 AWG stranded copper; provide 3' - 0" min. slack. Clamp to steel
S 10°-0 reinforcing bar with connnector suitable for use embedded in concrete.

4. See the Contract Plans for conduit size and placement.
5. Concrete shall be Class 4000.

100" g"

e Xfl_ ESAREERS 172" (IN) CHAMFER 6. Install conduit couplings on all conduits. Place coupling tops flush with top of concrete. If
P, PVC conduits are specified, the conduit stub and end bell bushing shall not be glued to
the coupling. .
. | -
© =| =
K - —— 5| b GROUNDING CONDUCTOR ~ ROUTE TO ‘ [ 2-00 ;9
R 1 e e Nl = o e GROUNDING STUD (SEE NOTE 3) |
i 5 SEE NOTE £ l 7 STEEL LIGHT STANDARD ~
NN e
1t - .
ANCHOR PLATE ~ I '
= 3/4" (IN) CHAMFER I LOOP (TYP.) SEE DETAIL T, | | |_— 112" (IN) DRAIN HOLE
S ':' ] ol | __ ANCHOR BOLT OR ROD
w ! — (TYP.) ~ SEE DETAIL
E : E: | i I 2) #4
[ SEE DETAIL "A" FOR i SEE NOTE 4 . - ) |
Q CONDUIT AND ANCHOR , = ®#a ] 3 \ 10" (IN) R.
o BOLT PLACEMENT d ! — X | PAVEMENT
.. N £
; g.-0" 2 X ' 6) #4 :ql
g of 1 I <—]
g PLAN AT | gy — PR
& e c/ Al b ALK g
-l
o KN \_
AN
e 2 : or'ed S \ ") BASE COURSE
L. on ] 4 -2
& (® #4~ 6 SPACES | (® #4 ~ 17 SPACES (® #4 ~ 6 SPACES | 6 l p— —7— A —— =
3" CLR @1'-0":6‘-0" @sn._.al_sn @11_0n=6n_0n Q" IS“I g" f [ _/ I 5 [
3"CLR. | CONSTRUCTION JOINT
#4 ~ FIELD BEND S — o A I SEE NOTE 4 _/ ©OL 5.0 WITH ROUGHENED
/@ | ! 1 2 " |2 | . - SURFACE
N -
1B y s 2 /o . r o]y N o Is + —3 ¢ o Y y M . r i i
S T T T T R T T T T T T 7 Lol dodd | AN seNore3
o i R T TN ; B 10" (IN) R. \
Y] — 1L -
1! TOP OF .
N L / ‘%'JT?F%“ R R SRR SRR .Y /_ ROADWAY = e &:l i
=yec===qzes==spess=s i 1 | ﬁ'{yﬂ m&
VAW 4 RN | |
77 MK — —1 | —
1 . . e ] 47 N g ELY f f
/ . e o N .
) (5 #4 ~ FIELD BEND |1 I 5
] ® u < X #4 = PAVEMENT
I /I BASE COURSE
Vou | °
#4 5v On
6" 1-0" | 5 SPACES 1-0" | 5 SPACES 1-0" 6"
SPACING FOR(Y) #4 oo s'('@ o GE@ ~— | g e
Zeldenrust, Richard
(@) #4~8 SPACES @ 1'- 0" = 8/ - 0" FLrFA I Feb 22016 11:51 AM
cosign
g.-0" CONCRETE BARRIER
LIGHT STANDARD SECTION
ELEVATION

STANDARD PLAN C-8b
SHEET 1 OF 2 SHEETS
APPROVED FOR PUBLICATION
Carpenter, Jeff
Carpenter. Jedf Feb292016 12:30 PM
iy STATE DESIGN ENGINEER cosigh
Waoshington State Department of Transportation
V7




DRAWN BY: COLBY FLETCHER

g"

g

16 3/8%6 3/8"

12" (IN) DIAM.

1 1/8" (IN) DIAM.
HOLE (TYP.)

172" (IN) PLATE ~
ASTM A36

2 =¢ H
ol & !
S o !
e — . 7
. S —o--d
o - H
|y
o
™\ ANCHORBOLT OR ROD
(TYP.) ~ SEE DETAIL
SEE NOTE 4
nan 13.89" (IN) DIAM.
DETAIL "A BOLT CIRCLE
16" (IN) DIAM.
ANCHOR PLATE
BAR LIST BENDING DIAGRAM
MARK LOCATION QrY. | SIZE | LENGTH . (ALL DIMENSIONS ARE OUT TO OUT) 210
o)/ . o
() | FOOTING - DOWEL 28 4.3 °
~
@ FOOTING 18 4-8" . g-g" 1'-60  g_gn 84 of.
® FOOTING 9 8 -8 o "—"_‘v‘—r\‘/ i
@ BARRIER 4 ) _ (FIELD BEND)
21‘ - o“
® BARRIER 4 - " I N @ ®
® BARRIER 30 P g0

POLE BASE PLATE ~
SEE STD. PLAN J-28.60

HEAVY HEX NUTS
AND WASHERS

5" MIN.

2 TOP OF

= /' BARRIER
o

1" (IN) DIAM. FULL LENGTH
THREADED ROD OR BOLT ~
ASTM F1554 GRADE 105

2-5
EMBEDMENT

i
ANCHOR PLATE (TYP,) ~ / Léu\
SEE DETAIL HEAVY HEX NUT

THREADED
ROD OR BOLT

AND WASHER (TYP.)

ANCHOR BOLT DETAIL

ALL NUTS, BOLTS, WASHERS, AND RODS SHALL BE FULLY
GALVANIZED IN ACCORDANCE WITH ASTM F2329

© W¥2eldenrust, Richard
FRPPIEZTA T Feb 2 2016 4:20 PM
CONCRETE BARRIER °

LIGHT STANDARD SECTION
STANDARD PLAN C-8b

SHEET 2 OF 2 SHEETS
APPROVED FOR PUBLICATION

&”ﬁwm‘ ﬂ e{ ; Carpenter, JefT

Feb 292016 12:31 PM
STATE DESIGN ENGINEER ey

P—N
W Washington Stote Depariment of Transportation




DRAWN BY: MARK SUJKA

TRAFFIC
SIDE

SHOULDER
WIDENING

PRECAST CONC. BARRIER TYPE 2

2" DIAM. PINNING
HOLE (TYP.)

’ 1'- 0" MIN.

1" DIAM. x 30"
GALVANIZED STEEL PIN
TWO PINS REQUIRED (TYP)
ON THE TRAFFIC SIDE
~TWO PINS TOTAL,
PER BARRIER SECTION
SECTION VIEWS
TYPE 3 ANCHOR
PIN LOCATIONS

TRAFFIC
SIDE

TRAFFIC
SIDE

/
Va4
Y4
7 7
7 7
VR4
7/
7 7

,/+//  TWO PINS REQUIRED

s
s

! PER TRAFFIC SIDE
~ FOUR PINS TOTAL,
PER BARRIER SECTION

NOTES

1.

- 0“ 1| - 0"
l—— / PRECAST CONC. BARRIER TYPE 2

The intended use of this plan is for the permanent anchoring of Precast Concrete
Barrier Type 2 (see Standard Plan C-8) on hot mix asphalt pavement.

Remove the Type 3 Anchors by first driving the steel pins down through the barrier
further into the pavement to allow lifting the barrier without interference, then re-
move the pins from the pavement.

After removing the Type 3 Anchors, clean the pin holes and fill them with sealant
according to Standard Specification 9-04.2.

PINNING HOLE (TYP.) ~ ONLY REQUIRED 2o
ON TRAFFIC SIDE(S) OF BARRIER -

PLAN VIEW

TYPE 3 ANCHOR
PIN LOCATIONS

[EXPIRES JULY 24, 2008]

PRECAST CONC. BARRIER
ANCHOR ~ TYPE 3
(PERMANENT)

STANDARD PLAN C-8e
SHEET 1 OF 1 SHEET
APPROVED FOR PUBLICATION

02,2007

-
oY %02
STATE DESIGN ENGINEER b

REMOVED TEMPDRARY ANCHORS MAS

DATE

3
7- Washington State Department of Transportation
REVISION BY "




® PIN § WIRE ROPE LOOP (TYP.) 3'-8"(TYP) PIN ¢ ®
#5 . . SEE STD. PLAN C-8 #5 @#s CROWN WIRE ROPE LOOP LENGTH " " #5
¥l 112R @#5\ / /G) / / G #s 112'R., | 3 "
3/4" CHA(“%';%R) 7\ _ LR 112" CHAMFER = — 112" CHAMFER 78R || — ?_@ PC)HAMFER
- ! | pli— —_— e e e . e — —_————— —_——_— e, L e = =, e N .
| / (.: \ I
! = z =_ = 3 /
Ors ([ : o b S ey B
) K ===fszs=sz===z=v—— L — . © '
_____ - N .| 1 I
™ I o
(li ......................................................................................................... At————-— -3
WIRE ROPE E e e I L I e S i S e ettt st e | #5
LOOP (TYP) | \ |//_ @
| 2'CLR. p @ #5 o / ; °
5 N i - 2" CLR
@#s WIRE ROPE LOOP (TYP.) =i
/ / SEE STD. PLAN C-8 ; _ L
g R— b , fo A I S 3
ol dle - - — — = l T\ gl <
< 1O © S =S -=f oo oo ==—==o “ t | \ | 70O
2" CLR. o 1 \
o/ e I L8 @
[l et || ~ PIN €
CONCRETE BARRIE R TYPE 2 (N SHAPE) e 0505 et e e oo !l BRIDGE F-SHAPE TRAFFIC BARRIER
S END VIEW L B END VIEW
-
3 P /[ {1
X 2--R,~BEVELOR_/! & B s @#5/ T
ROUND EDGES |———l 1 1/2" (TYP.) —|
= 3/4* MAX. (TYP) . TYP. 10'-0"OR 12' - 6" (TYp) '__ TRANSITION SECTION
5 € PN [ l ~ MIRROR IMAGE OF PLAN
@ BARRIER FACE _ _}_1/8" PIN G . PING
E OF CONCRETE -—1 . TRAFFIC-SIDE VIEW
& — TRANSITION SECTION —
CONNECTING PIN ~ F-SHAPE CONCRETE
TRAFFIC BARRIER
SEE STD. PLAN C-8 ON BRIDGE
g PN 2-0 2'-0" TRANSITION SECTION
~ AS SHOWN IN PLAN
" U \J L] " 7 1,4!!
1 3/4" 1.D. LOOP ¥ 4 & 9 51 iz
48 48 CROWN
10— =31
WIRE ROPE LOOP ~ —

SEE STD. PLAN C-8
TYPICAL ~ BOTH ENDS

DETAIL @

REINFORCING STEEL BENDING DIAGRAM

9'-43/4" FOR 10’ - 0" LONG TRANSITION

11'- 10 3/4" FOR 12’ - 6" LONG TRANSITION

LL

11
@ #s
@#s
®#s

@ #s5

®#5| G 1134

l @ 10

@®2-1
@ 1r-612"
®r-4

1' - 7n
2! -8

10"

3u

1'-10"

7

3n

2"8"

[EXPIRES JULY 24, 2004]

CONCRETE BARRIER
TRANSITION
TYPE 2 TO BRIDGE F-SHAPE

STANDARD PLAN C-8f

SHEET 1 OF 1 SHEET

CONCRETE
BARRIER TYPE 2

ISOMETRIC VIEW

NOTE
The vertical locations of the Wire Rope Loops at one

CONCRETE BARRIER TYPE 2 (NJ-SHAPE)

SECTION @

{(SHOWN AT LIMIT OF TRANSITION)

SECTION

BRIDGE F-SHAPE TRAFFIC BARRIER

(SHOWN AT LIMIT OF TRANSITION)

end compose a set that shall not vary; however, which
set is applied to an end is determined by the end to

which it is being connected. A set with loops 1' - 5" 1
apart connects to a set with loops 1' - 8" apart. See v
Standard Plan C-8, BARRIER CONNECTION DETAIL.

APPRQUED FRR PUBLICATION
6 . 50,04
DATE

STATE DESIGN ENGINEER
Washington State Dep: ent of Transportation
\7/ 4 1;




2
\ ] 4' M 10' 4-
E 20'-0 | T
> . ! I
2 | “1 i i
7} e
" A . #8 BAR (TYP.)
2 b b
I B e — E=j=—_ 8 ——
= A i % #6 BAR (TYP.)
a 1 1
l ‘t_ TACK WELD
PLAN . 10 1/2° - (TYP.)
REBAR GRID DETAIL
FOR PERMANENT INSTALLATION
(D& @)~3SPACES@4"=1'-0" Q M&(@~3SPACES@4"=1'-0"
@ (®~4SPACES @ 6"=2'- 0" ’ (®-4SPACES@6"=2'-0" —\
.ot . . REBAR GRID ~ FOR PERMANENT
L / g (2~ 12SPACES @ 12'=12'-0 . N , 4 INSTALLATION (SEE BARRIER
CONNECTION DETAIL)
22 (ypy ||l
r /— 2Q#5 /— BEND TO FIT
41— ’———-T——%F—q—f——]'——f—— ——1— : S s e Ky | Y A & %I i ﬁ;
=1 - ' : :
I|l. © ' | ' i
ol 18 SN N N O Y S S S A A A R 115 == H
Z(& ; - *D" EQUAL SPACES ; ; ] |
wy  A— L] S S Y A - —— N PR E— | fepotpid=da LD L L L A
gle I I H || T%P OVI\:IAY
= ROAD
3 3 — = _:‘:—_f:rf:_:’lt________:lL gl ||| fl'_ _‘I'_ ______ /
____________ e —— R pe— 1 3 : 3
mt b Q 3/8" (IN) PREMOLDED JOINT FILLER ~
3-4 50" 2@ (TvP) FOR PERMANENT INSTALLATION
(TYP.) (TYP.) l )
L ELEVATION
NOTE: TOP OF BARRIER —\
STEEL WELDED WIRE REINFORCEMENT DEFORMED FOR CONCRETE - ; ; ; ; ;
MAY BE SUBSTITUTED FOR REINFORCING STEEL IN ACCORDANCE : ; ; ; ; :
WITH STANDARD SPECIFICATION 6-10.3 ; iod ; : ; i
| 42" HIGH T asnicH 44 [ s4mHicH 77
IZ .................. e m——— -~---_.../__
IR L~

REINFORCING STEEL BENDING DIAGRAM

SEE STD. SPEC. 8-07.1(2) FOR

BENDING DIAMETERS 9" l
I

23/4"R.

E 21
® F 21
#4
135°
HOOK
135° (TYP.)
HOOK

SEE DIMENSION TABLE

PREPARED GRADED BASE
HYPOTHETICAL GRADE DIFFERENTIAL
BARRIER TRANSITION DETAIL
DIMENSION TABLE
BARRIER HORIZONTAL
HEIGHT | A B |D| E F G | BARS (QTY.)
3-6" g | 2-0° |3]|2-8 [2-10"] 1-7 8
4-00 [owus|2-21us[a|3-2n|3-a|1-9 10
4-6" [1014*| 2-a12"| 5] 3-8 |3-10"] 1- 11" 12

ISOMETRIC VIEW

NOTES

1.

FILL VOID WITH GROUT

3/8" (IN) PREMOLDED JOINT
FILLER ~ FOR PERMANENT

REBAR GRID ~

PERMANENT INSTALLATION requirements: Embed
barrier 3" (in) minimum; install 3/8" (in) Premolded Joint
Filler between segments; fill the Connection Blockout with
grout, centering the Rebar Grid in the blockout before
adding grout.

TEMPORARY INSTALLATION requirement; Place a
Rebar Grid in the Connection Blockout between barrier
segments.

Installation on a horizontal curve with a radius less than
2,000 (ft) requires a modified end design.

For Barrier with a 2' - 10" reveal, see Sheet 2.
For High-Performance Barrier with a 3' - 6" reveal,
see Sheet 3.

CONNECTION BLOCKOUT

SEE DETAIL

#6 BAR (TYP.)

#8 BAR (TYP.)

INSTALLATION

BARRIER CONNECTION DETAIL
FOR PERMANENT INSTALLATION

» Barry, Ed
Lo~ May 19 2014 8:24 AM

INGLE-SLOPE
CONCRETE BARRIER
(PRECAST)

STANDARD PLAN C-70.10-01

SHEET 1 OF 3 SHEETS

APPROVED FOR PUBLICATION
Wl D ’ Bakotich, Pasco
J}O bl Jn172014934AM
STATE DESIGN ENGINEER
Washington State Depariment of T tati
ashington e Depariment of Tronsportation
\7/

e




DRAWN BY: LISA CYFORD

212"

3/4" (IN) CHAMFER (TYP.)
r 8" CLR. (TYP))

2'-10" MIN.

TOP OF

ROADWAY ‘\

2'-0"

3" MIN,

TOP OF
ROADWAY _\

3J'-6" BARRIER
SHOWN LEVEL

TOP OF

/  ROADWAY

9 1/8"
3/4" (IN) CHAMFER (TYP.) —\ ‘

11/2" CLR.

4 EQUAL SPACES
4-0

7" MIN.

4'- 0" BARRIER FOR USE WITHA
GREATER THAN 5" (IN) TO 7" (IN) MAX.
GRADE SEPARATION

GRADE SEPARATION

7" MAX,

TOP OF

ROADWAY ‘\

TOP OF

ROADWAY \

4'- 6" BARRIER FOR USE WITH A
GREATER THAN 7° (IN) TO 10" {IN) MAX.
GRADE SEPARATION

STANDARD MOUNTING HEIGHT

g, 8 3/4" (IN) CHAMFER (TYP.)
r 11/2"CLR.
= o
b= g
= & &
& Qus 2| 4
] (TYrP.) 3
N t
= = TOP OF
- | / ROADWAY
s g GRADE SEPARATION
= 5" MAX.
®|%
3'- 6" BARRIER FOR USE WITH A
0" (IN) TO 5" (IN) MAX. GRADE SEPARATION
8" 110 1/4"
3/4" (IN) CHAMFER (TYP.) ‘ ‘
_\ l
=3 ™
11/2" CLR. Ty
4
z i
2 3
B 5
. 7] %
N _gl K
o <
w
{ w0
TOP OF
| [ ROADWAY
pd
S GRADE SEPARATION
5 10" MAX.

..
Chsign

SINGLE-SLOPE
CONCRETE BARRIER
(PRECAST)

STANDARD PLAN C-70.10-01

SHEET 2 OF 3 SHEETS
APPROVED FOR PUBLICATION

Bakotich, Pasco
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DUAL-FACED TRANSITION SECTION ~ 20' - 0" VERTICAL BACK
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NOTES
1.

PERMANENT INSTALLATION requirements: Embed barrier 3" (in) minimum; install 3/8" (in)
Premolded Joint Filler between segments; fill the Connection Blockout with grout, centering
the Rebar Grid in the blockout before adding grout.

TEMPORARY INSTALLATION requirement: Place a Rebar Grid in the Connection Blockout
between barrier segments.

See Standard Plan C-70.10 for REBAR GRID DETAIL and BARRIER CONNECTION DETAIL.
This plan is for transitions to precast concrete barriers only.

When High-Performance Concrete Barrier is specified in the Contract, use the dimensions
given in the H/P row in the DIMENSION TABLE, with a minimum height above roadway of
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NOTES

1.

PERMANENT INSTALLATION requirements: Embed barrier 3" (in) minimum; install 3/8" (in)
Premolded Joint Filler between segments; fill the Connection Blockout with grout, centering
the Rebar Grid in the blockout before adding grout.

TEMPORARY INSTALLATION requirement: Place a Rebar Grid in the Connection Blockout
between barrier segments.

. See Standard Plan C-70.10 for REBAR GRID DETAIL and BARRIER CONNECTION DETAIL.

Vertical Back barrier is used only in the configurations shown in Standard Plans C-85.10 and
C-85.20, and when placed against a retaining wall.

When High-Performance Concrete Barrier is specified in the Contract, use the dimensions
given in the H/P row in the DIMENSION TABLE, with a minimum height above roadway of
3'- 6" and a minimum embedment of 3" (in).
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NOTES

1.

PERMANENT INSTALLATION requirements: Embed barrier 3" (in) minimum; install 3/8" (in) Premolded Joint
Filler between segments; fill the Connection Blockout with grout, centering the Rebar Grid in the blockout
before adding grout.

TEMPORARY INSTALLATION requirement: Place a Rebar Grid in the Connection Blockout between
barrier segments.

See Standard Plan C-70.10 for REBAR GRID DETAIL and BARRIER CONNECTION DETAIL.

The Terminal is used only on the trailing end of a barrier, unless otherwise shown in the Contract.

When High-Performance Concrete Barrier is specified in the Contract, use the dimensions given in the
H/P row in the DIMENSION TABLE, with a minimum height above roadway of 3' - 6" and a minimum
embedment of 3" (in).
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NOTES

1. Reinforcing steel dimensions and clearances are
shown for stationary form construction. When
slipform construction is used, increase reinforcing
steel clearances to the outside surfaces of the
barrier to 2 1/2" (in) and adjust the rebar
dimensions as required.

2. When connecting between cast-in-place and pre-
cast single-slope barier, provide a Blockout,
Rebar Grid, and added rebar, as shown in
Standard Plan C-70.10.

3. The actual dimensions will vary as the grades
change and the barrier transitions in height and
width. The dimensions may be interpolated for
intermediate barrier heights.

4. For barrier with a 2' - 10" reveal, see Sheet 2.
For High-Performance Barrier with a 3' - 6"
reveal, see Sheet 3.
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NOTES
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80° HOOK
ELEVATION | @us |
3/4" (IN) CHAMFER (TYP.) @ #4
@#4
REINFORCING STEEL
NOTE: BENDING DIAGRAM
STEEL WELDED WIRE REINFORCEMENT DEFORMED FOR CONCRETE . al
MAY BE SUBSTITUTED FOR REINFORCING STEEL IN ACCORDANCE Z(F al Z|_
WITH STANDARD SPECIFICATION 6-10.3 Sl ol i u_lJ SECTION
5|12 @#s al |2
Tlw (TYP) S| Bl EXPANSION JOINT MODIFICATION
|4 gl 2lg (SEE NOTE 2)
o &

TOP OF ROADWAY
A 8" WI)N) CHAMFER 1 ;

z

s TRANSITION SECTION ~

5 FROM DUAL-FACED TO
2 x VERTICAL BACK

SEE STANDARD PLANS
C-80.50 AND C-85.10

2'- 10" MIN
(SEE NOTE 4)

*D" EQUAL SPACES
BARRIER HEIGHT
(SEE TABLE)

TOP OF ROADWAY —\
b

M‘ lZ;».L'-:— May 192014 8:32 AM )
SINGLE-SLOPE CONCRETE
BARRIER (CAST-IN-PLACE)

TRANSITION SECTION

STANDARD PLAN C-80.30-01
SHEET 1 OF 1 SHEET
APPROVED FOR PUBLICATION
Bakotich, Pasco
2 '@‘IM’”" Jun 112014 1:19 PM
STATE DESIGN ENGINEER
'7-’ Washington State Department of Transportation

REINFORCING STEEL BENDING DIAGRAM
SEE STD. SPEC. 9-07.1(2) FOR BENDING DIAMETERS

4 PR Ty
b
Ly

{

21
@ 4 E ® Kj DIMENSION TABLE (SEE NOTE 4)
21 HORIZONTAL
#4 K’ #4 B@g}g{fﬁ A B c p| E BARS
(QTY.)
| VARIES: | STD. 3-6" 8" 2'-0" 2'-8" 3 2'-6" 8
'-71/2"t02'-6

TRANSITION SECTION ~
FROM DUAL-FACED TO
2 x VERTICAL BACK

3" MIN.

ISOMETRIC VIEW

Cisyd

HIP 4-0" 91/8"| 2'-21/4" |2'-101/4"| 4| 3-0" 10




DRAWN BY: LISA CYFORD

12'- 0" MAX. |

12'- 0" MAX. BETWEEN DUMMY JOINTS

12'- 0" MAX.

NOTES

8"y

A N

<— EXPANSION JOINT

>
C__ DUMMY JOINT

(TYP.) (SEE NOTE 2)

PLAN

fees- 07 -2

rd

36'- 0" MINIMUM TO 120’ - 0" MAXIMUM BETWEEN EXPANSION JOINTS

EXPANSION JOINT‘—5

(1D & (@) ~@ 1'- 6" MAX. SPACING

-
i
1

@

s 2(9#5

DUMMY JOINT (TYP.)

(— (SEE NOTE 2)

EXPANSION JOINT

i (SEE NOTE 2)
y i

— T T
S
I A

=TT

—

_i —_
——l|——-l!_

mANN

3 1
—T '

NOTE:

STEEL WELDED WIRE REINFORCEMENT DEFORMED FOR CONCRETE
MAY BE SUBSTITUTED FOR REINFORCING STEEL IN ACCORDANCE
WITH STANDARD SPECIFICATION 6-10.3

TOP OF
=1 /‘ ROADWAY

2'-0" MIN. LAP SPLICE ~ STAGGER SPLICES
ELEVATION

CONC. CAP
(SEE NOTE 1)

& A»| 3/4" (IN) CHAMFER
i

— S

112

TOP OF

/‘ ROADWAY

REINFORCING STEEL BENDING DIAGRAM
SEE STD. SPEC. 9-07.1(2) FOR BENDING DIAMETERS
712
T 4
21/4"R E Xm DIMENSION TABLE (SEE NOTE 4)
. 4 @ HORIZONTAL
¢ l #4 BARRIER [ A B |[p]| E F BARS
& Vm @rv,)
S) e st. | 3-6 | 8 [ 1-4 [3][2-6[1-01a 8
4 WP | 4-00 [ows|r-sus|afa-0|r-112r 10

k CLR. -
2y - d\\|21 Z|u
w d 5 =
Iig 52
x|~ i 8|z
Wy ' |
<|~
m

; 4 —

CLR. =

(32

ISOMETRIC VIEW

1.

The Vertical Back barrier is used only in the configurations
shown in Standard Plans C-85.10 and C-85.11, and when
placed against a retaining wall.

. See Standard Plan C-80.10, Sheet 1, for EXPANSION

JOINT and DUMMY JOINT details. Modify rebar as shown
in EXPANSION JOINT MODIFICATION.

Reinforcing steel dimensions and clearances are shown for
stationary form construction. When slip-form construction

is used, increase reinforcing steel clearances to the outside
surfaces of the barrier to 2 1/2" (in) and adjust steel
dimensions as required.

4. When High-Performance Concrete Barrier is specified in

the Contract, use the dimensions given in the H/P row In
the DIMENSION TABLE, with a minimum height above
roadway of 3' - 6" and a minimum embedment of 3" (in).

412"

512"

80° HOOK
I X #4 |

. OEL
6172 & #4
REINFORCING STEEL
BENDING DIAGRAM
SECTION
EXPANSION JOINT MODIFICATION

(SEE NOTE 2)

&l 42§

Barry, Ed

_é";_:f //%}/I May 192014 8:33 AM '
SINGLE-SLOPE CONCRETE"
BARRIER (CAST-IN-PLACE)

VERTICAL BACK

STANDARD PLAN C-80.40-01
SHEET 1 OF 1 SHEET
APPROVED FOR PUBLICATION

Bakotich, Pasco
){2 ‘8‘2&’" Jun 112014 1:19 PM
STATE DESIGN ENGINEER
AT A
va Waoshington Stote Department of Transportation
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24' - 0" HEIGHT TRANSITION

10'- 0" TRANSITION

MULTIPLE SURFACES TO SINGLE SLOPE

1-0° .
roor "\_!— '

DRAWN BY: LISA CYFORD
13

|
[l
1
Y
N
T
1
[
1

2-0°

C DUMMY JOINT

12'-0"
PLAN
A @
CONCRETE BARRIER TYPE 2 SINGLE-SLOPE CONCRETE BARRIER (BID ITEM)
24'- 0" HEIGHT TRANSITION SEE STANDARD PLAN C-80.10
6 @#48(6)#4~6SPACES@1'-6"=9'-0" 1-0° (D#48(D)#4~9SPACES@1'-6°=13' - 6" 1-6" D#48@#4
@ 1'- 6" SPACING
h 2"CLR. 2@#5 DUMMY JOINT 1
§ WIRE ROPE LOOPS Vs @ —~ |
:V’ IO | i b4 —
1'-3112'—\ T—7 /’ /
. @ ToPOF 11 /l / — 3 EQUAL SPACES
°| &| RDWY. =1 /
o _— L /
) b| = f T >
- « 3
< N = DUMMY JOINT

PROVIDE WIRE LOOPS, Norcmss.—> 10'-0" 2®#5 l

AND OTHER DETAILS TO MATCH

THE BARRIER CONNECTIONS ‘J

SHOWN IN STD. PLAN C-8

REINFORCING STEEL BENDING DIAGRAM
512" 4"
1 s, H—

5°TO11°
o @\ 7eavr)-~ o
&N SEENOTE 1 N
@
-T— VARIES VARIES
35°TO 11* ;-g:To
o [ @ i
N
ﬁ ® IVARIES
1 10"TO 6"
| 1'-8" I 1'-8"
79° (TYP.)~
SEENOTE 1
o @
N NOTES
1. Field bend as required
in transition.
VARIES 2. All bends are 2" radius.
1-7"TO1'-8"

11/2" CLR.

3.6

ELEVATION

11/2° CLR.

MIN;L
T

[72]
w
. 4 z
S N >
- b
|
®#4 ®s>” 212"

This plan Is for transitions to Precast Concrete Barrier Type 2 only.
See contract for transitions to other barrier shapes and bridge rails.

3/4*

11/2" CLR.
MIN. 1

2'- 10" MIN.

8 | 8 | CHAMFER
I |/ (TYP)

3" MIN.

CONCRETE BARRIER
TRANSITION
TYPE 2 TO SINGLE-SLOPE

STANDARD PLAN C-80.50-00

SHEET 1 OF 1 SHEET

#ﬂzprz’ogp FOR P, ICATIONy /,5 /L

STATE DES|EN ENGINEER DATE
Washington State Department of Transportation
\/ 4




DRAWN BY: LISA CYFORD

DUAL-FACED y TRANSITION SECTION VERTICAL BACK | DUAL-FACED
LENGTH VARIES PER BARRIER TYPE LENGTH VARIES PER BARRIER TYPE AND TAPER RATE | LENGTH VARIES PER CONTRACT
SEE CONTRACT FOR TAPER RATE CONCRETE CAP
l% \ |
7 § ] ] —c |
{ a — : ' o
7 ] 1 i i
PLAN
(CAST-IN-PLACE SHOWN)
STEEL WELDED WIRE FABRIC ~ NOTES
COMPLY WITH STANDARD SPEC 9-07.7
6 x 6 W2.1 x W2.1 (8 GAGE) 1. Use the barrier type, precast or cast-in-place, as specified in the Contract.
6 x 6 W2.9 x W2.9 (6 GAGE) 6-0° SINGLE-SLOPE . ) )
46’(’:&, Vﬁo*'ml‘kf; 1(3 ggg CONCRETE BARRIER 2. For Single-Slope Concrete Barmier details, see Standard
: . UAL-FACE| ies C-70"' 80" -in-
4 %4 W24 x W2.1 (8 GAGE) / DUAL-FACED Plan series C-70's (precast) or C-80's (cast-in-place).
4 x4 W2.9 x W2.9 (6 GAGE) 4
1 1/2" CLEARANCE ON ALL SURFACES
CONCRETE CAP
§
[y2]
n
NN
CONCRETE CAP
SECTION SELECT BORROW ~
INCLUDE HAUL
VARIES
SLOPE TO DRAIN 0to5'-0° \?VTEE'}:‘AV.%%ED
COMMERCIAL
CONCRETE '\ / 3/4" CHAMFER (TYP.)
KA SINGLE-SLOPE CONCRETE
L BARRIER: DUAL-FACED
3/8" PREMOLDED
JOINT FILLER (TYP.) -
. SINGLE-SLOPE CONCRETE
: BARRIER: VERTICAL BACK
TOP OF i () ISOMETRIC VIEW
ROADWAY :
. (CAST-IN-PLACE SHOWN)
: SINGLE-SLOPE CONCRETE

SELECT BORROW ~
INCLUDE HAUL

SECTION

> /

BARRIER PLACEMENT
(SPLIT)

STANDARD PLAN C-85.10-00

SHEET 1 OF 1 SHEET

IAT|°N4/3/Z

DATE
Washington State Department of Transportation
\”/ 4

-




@]
& DUAL-FACED TRANSITION SECTION VERTICAL BACK
“6' LENGTH VARIES PER BARRIER TYPE LENGTH VARIES PER CONTRACT
&
3 SEE CONTRACT FOR TAPER RATE @ e
5
m
§ 1747 . X I F
= r . I 77— ! ' '
o c 1 i // i 3 7\
C ! -1 = /l : 71 1
_/ AR | s
CONCRETE CAP L
PLAN BRIDGE COLUMN
(CAST-IN-PLACE SHOWN)
NOTES
1. Use the barier type, precast or cast-in-place, as specified in the Contract.
3" EXPANDED POLYSTYRENE /—\O BRIDGE COLUMN 2. For Single-Slope Concrete Barrier details, see Standard
AROUND COLUMN (TYP.) / Plan series C-70's (precast) or C-80's (cast-in-place).
. SINGLE-SLOPE CONCRETE
BARRIER: VERTICAL BACK
. . (TYP.)
¢ STEEL WELDED WIRE FABRIC ~ TOP OF BRIDGE
COMPLY WITH STANDARD SPEC 9-07.7 e ROADWAY COLUMN
6 % 6 W2.1 x W2.1 (8 GAGE)
6 x 6 W2.9 x W2.9 (6 GAGE)
SLOPE TO DRAIN 6% 6 W4.0 x v“\ﬁ.g (4 c;AGE!)E )
4 x4 W1.4 x W14 (10 GAG CONCI
COMMERGIAL VARIES 4x 4 W21 x W2.1 (8 GAGE) NCRETE CAP
CONCRETE ™\ 44 W29 x W23 (6 GAGE) SELECT BORROW ~

TOP OF
ROADWAY

SELECT
BORROW

. § INCLUDE HAUL
,'.' o0} 0,

S

(1 112" CLEARANCE ON ALL SURFACES

3/8* PREMOLDED
JOINT FILLER (TYP.)

SINGLE-SLOPE CONCRETE
BARRIER: VERTICAL BACK

(TYP.)

SECTION @

INCLUDE HAUL

ISOMETRIC VIEW
(CAST-IN-PLACE SHOWN)

SINGLE-SLOPE CONCRETE
BARRIER PLACEMENT
(WRAP)
STANDARD PLAN C-85.11-00

SHEET 1 OF 1 SHEET

oy ol Wiy

STATE DESIGN ENGINEER DATE
Waoshington State Department of Transportation
L7/




DRAWN BY: LISA CYFORD

GROUNDING CONDUCTOR ~ ROUTE TO
10'-0" 10'- 0" GROUNDING STUD (SEE NOTE 3) A 2-0 LA (':s%héDNUgT ggUPLING
SEE ANCHOR BOLT STEEL LIGHT STANDARD ~ I I | ( )
LAYOUT DETAIL "\ // SEE STANDARD PLAN J-28.60 | I 1/2" (IN) DRAIN HOLE
3/4" (IN) CHAMFER GROUT | | i 3/4" (IN) CHAMFER
L ALB (TYP.) ANCHOR BOLT (TYP) ~ SEE l i | e 112" CLR
— . S R i | DETAIL, STANDARD PLAN C-8b s . | r -
1 1 . ] bl mn
Blzj { ; Ems i e HEE
N ._-f-_-_ T T T T T T T e ‘: ............... y T T T T.—I‘? _____________________ _En m % ®#4 l E 1 12" % ®#4 | %_- l
N : : t El i CLR. = El = B - =
—_— : " on ' = | ool x| £ i N ] -
% e 2 5 @s “We 3 8l &gl 2 5 @us i 3 8 gz
- 1 ~ &l sl ve) [ <| Y@ &l © (YP) i I
™ A [TV} ' - | X < w - ! . a X <
- | Bl Bl glE g 8 i 3 2 &
P . g g a| _Topor ! 2 s 2| 2|4 g Q TOP OF hli » | E|d
4-6 4-6 o 2 ROADWAY / ! \ al 22 | 2 ROADWAY i ol gle
| o i o & | o ; ml g
6 -3" 6 -3" o i fu o — i iu
— = LN ,
; ! ; ANCHOR PLATE
(SEE NOTE 2) g E @#a } i 1 K § é (an.)Ii SEE /I' |
|8 TN i D w ©|5 STD.PLANJ8b Brs "
/|2 i _J | N 21/2" CLR. il
| 1, .
21'-6" B 2112 ®#5(TYP) —/ 74 i ® g CAP
CLR. : j TSTrzzzzzdg
6 | L @#aaD@r4 1-0 D#4ANDB)# 4 -0 @O#4ANDD#4 | | 6" : 16@® #5 < i -6
5 SPACES @ . " 5 SPACES @ SECTION @ !
n ' "o ot n 1-0 "=6'-6" 1-0 ' L " .
2@#s5 —\ ml . { (TYP) L I k CONSTRUCTION
— ey o O e ehENED
J\_ osHts [T EXPANSION JOINT -] SURFAGE
it WITH 3/4" (IN) PREMOLDED (SEE NOTE 3)
\ B R " JOINT FILLER (TYP.) NOTES SECTION
— e i i—
s o— "E" EQUAL SPACES . \ . ) .
_ \ WL L | Top OF 1. When connecting between cast-in-place and precast Single-Slope Barrier, provide
CEREE [ { ROADWAY . s ~
\ i 1 1 638" a Connection Blockout and Rebar Grid as shown on Standard Plan C-70.10.
" —_— r——————
< T :: ? eam', 1 _ ! 2. See the Contract Plans for conduit placement.
K i U NI S 2 3/4" CoNpuIT 3. Grounding Conductor shall be non-insulated #4 AWG stranded copper; provide
e . 3' - 0" min. slack. Clamp steel reinforcing bar with connector suitable for use
L 2'CLR. ||| /1 |4 5 l 1" (IN) DIAM. ANCHOR embedded in concrete P 9
~ave) ] & NN N SR BOLT (TYP.) .
/ R - 4. Install Conduit Coupling flush with top of
4@)#s / \_© 45 [ foundation. Do not glue PVC stubout.
L . 2.3/4"
5@#s ave) __[3aYP) —= (SEE NOTE 2) 5. This plan shall be used for 40' (ft) and
g-0 ‘ 50' (ft) Light Standards with 16" (ft)
ELEVATION PLAN VIEW max. length double mast arms.
ANCHOR BOLT LAYOUT DETAIL 6. Concrete shall be Class 4000.
ALL DIMENSIONS ARE OUT TO OUT BAR LIST
ALL BENDS ARE 2° IN) RADIUS MARK 7. This spread footing is designed for an
VARIES § 1/2" NO. LOCATION SIZE | QUANTITY allowable soil bearing pressure of
TO 21 172" I__ p— o) SARRIER = TOP VERTICAL y 28 2500 psf or better.
_ % 5 (@ | BARRIER ~ BOTTOM VERTICAL #4 12 Y ot — Zeldenus, Richard.
£ T ® | FND. & BARRIER ~ VERTICAL #4 16 SIN éLE SLOPE CONCRETE@
| -
(Y] o ~ ey
0 Ik (® | BARRIER - HORIZONTAL #5 | '@ BARRIER LIGHT STANDARD
glo [ 110\ g ® | FounpaTioN #5 | @ FOUNDATION
w
gt [P 1° & ® | FounbaTion #S | 32 STANDARD PLAN C-85.14-01
S (TYP) T @F2 12 TABLE (SEE NOTE 1) SHEET 1 OF 1 SHEET
g ® G F+26 112" GRADE | BARRIER | B c D F | a APPROVED FOR PUBLICATION
3 \_ SEPARATION HEIGHT )0 8‘ Bakotich, Pasco
Jun 112014 1:220 PM
-—I 0TOS5" 3-6" 8" 2-0 3-4" | 3"MIN. 1-2| 12 e ‘,Zé,{,,. e
. . ; - " X N X o . " STATE DESIGN ENGINEER
(2 VARIES (B4 1/4") TO (B+3 1'3/4') UPTO7 4-0 91/8" [ 2'-21/4" | 3'-6 1/4" | 7" MIN. 10" | 12 ;’“ Washington State Deporiment of Transportation
(® VARIES (C-10 314") TO (C-5) UPTO10" | 4-6" [1014"[2-412]3-812"[10"MIN. 7 |14 7/4




DRAWN BY: LISA CYFORD

21'-6" GROUNDING CONDUCTOR ~ ROUTE TO
GROUNDING STUD (SEE NOTE 3)
10'- 0" g g 10'- 0" CONDUIT COUPLING
SEE ANCHOR BOLT i STEEL LIGHT STANDARD ~ (SEE NOTE 5)
LAYOUT DETAIL "\ : // 344" (IN) CHAMFER SEE STANDARD PLAN ;:gj: 112" (IN) DRAIN HOLE
A (TYP) 3/4" (IN) CHAMFER (TYP))
" ANCHOR BOLT (TYP.) ~ SEE "
: — | I I R DETAIL, STANDARD PLAN C-8b [1rorR
] ] o [
J.__‘._._ s [ A3 . Lol oo - a,‘ @ D#4 112" @4
£ 1— : ' =z z
“ . : f 5 - 5
T L 1-0—% ! 85 ' | ool = . M ol =
© — Lty /z gl @vp.) ! 2 & 8lg B o @YP.) 8| &|g
a AL £ o ! HIEE £ . / | g
| Wl 2 [ 5| o] Ti< {1 6| i<
2| ol @ i 2 2| 815 3| o TOP OF 2| Bl
4 - 6" 4 -6" fn (=] TOP OF i - b | E Llw.l i o ROADWAY D, =2 E I(.,LI,
)| B ROADWAY i g g° 9 2 ! I
6-3 6-3 o i Wl @ | O ! ol @
Lo i : =, | :
(SEE NOTE 4) = ! — 1= g T
s ! -1 s ANCHOR PLATE y ‘
|5 @#4 ! b n|3 (TYP.)~ SEE —/ :
Sle . ! N +|@ STD.PLANJ-BD | - b
At frr T bl i * v
. ' - ; R CAP
21-6 | B |—21/2"CLR. . ®#sqave) —|/ 2 1 2 :(
& | L@O#4ADQD#4 -0 D#4ANDR)#4 1-0"_ (D#4AND ) #4 6 ! S 16@#5—< CLR. .
SPACES N <—_|
2" CLR. 51-8_%'52? _@én 1-07 13SPACES@6"=6'-6" (-0 i . O-Z 5 .@6— SECTION @ ®#5(TYP) ~J ; i N
(TYP) " 2@#s 5, -.n| 3/4" (IN) CHAMFER ~ o (SEE NOTE 4)
1 s (TYP.) ' ' " CONSTRUCTION
__\ e s at ? i (SEE NETE 3 5-0" 212" CLR. ! JOINT WITH
J\_ T s [ , i ROUGHENED
\ AHE T SURFACE
-3 A — 44— NOTES SECTION
\ HHE o—1 "E" EQUAL SPACES
- W HEFH = TOP OF 1. This Barrier/Foundation combination has been designed in accordance with AASHTO LRFD Test Level 4 requirements. The horizontal
A Rl (L ROADWAY vehicle impact force at the top of the barrier is taken at 54 kips for Strength and Extreme Limit States, and 10 kips for footing stabili
< ¥ " 5 (overturning and sliding) in the Service Limit State.
‘\ f | S Ty I O 2. When connecting between cast-in-place and precast Single-Slope Barrier, provide a Connection Blockout and Rebar Grid as
L HIE shown on Standard Plan C-70.10.
ZCIR it / Lr\ 5 EXPANSION JOINT 3. Grounding conductor shall be non-insulated #4 AWG stranded copper; provide 3' - 0" min. slack. Clamp steel
(TYP.) l- ) R | WITHIEON ,f,fféffb%% reinforcing bar with connector suitable for use embedded in concrete.
s ]
4®#s / \ 5 4. See the Contract Plans for conduit placement.
L (?YP.) L3 ave) 0 . 5. Install Conduit Coupling flush with top of foundation.
5@#5 oo o :,.ﬂ Do not glue PVC stubout.
- 63", i ! . ' . :
—= = 6. This plan shall be used for 40' (ft) and 50’ (ft) Light
ELEVATION 2 3/ ; CONDUIT Standards with 16' (ft) max. length double mast arms.
ALL DIMENSIONS ARE OUT TO OUT
ALL BENDS ARE 2" (IN) RADIUS BAR LIST | 1" (IN) DIAM. ANCHOR 7. Concrete shall be Class 4000.
VARIES 5 112" M:S.K LOCATION SIZE | QUANTITY O N BOLT(TYP.) 8. The factored soll bearing resistance
T0 21 172 — f - shall equal or exceed the following:
’—— ® o (® | BARRIER ~ TOP VERTICAL #4 28 , 3/4"{ i) Service limit state = 6 ksf o vy "
- ® 5 (@ | BARRIER ~ BOTTOM VERTICAL #4 12 S (SEE NOTE 4) Ii) Strength limit state = 24 ksf 207 iy vhe o dinos, Richord
e w ® | FND. & BARRIER ~ VERTICAL %4 16 ! iii) Extreme limit state = 48 ksf -/ O
z zls - SINGLE-SLOPE CONCRETE
o Wi, @ BARRIER ~ HORIZONTAL #5 "Q PLAN VIEW BARRIER 42" LIGHT
T & ANCHOR BOLT LAYOUT DETAIL ‘:
e 11°\ ] < (® | FOUNDATION #5 9 STANDARD FOUNDATION
gt [ ™" 11° N ® | FounpaTion #5 | @ o STANDARD PLAN C-85.15-01
< TYP. —
& ©) @ Fe2 172" TABLE sEENOTEDY o || & SHEET 1 OF 1 SHEET
S ¢ @ Fe26 172" GRADE BARRER | B c D el F | a . HPPROVED FOR PUBLICATION
| SEPARATION | HEIGHT - O @{[gm Jun 30 2614 3:08 PM .
() VARIES (B4 1/4") TO (B+3 3/4") 0TO 3" 4-0" |91/8" |2-21/4"|3-61/4"| VARIES6"TOS" | 6 |1'-2"[ 14 J~ — STATE DESIGN ENGINEER )y
() VARIES (C-10 3/4") TO (C-5") UPTO6"MAX. | 4'-6" [101/4"|2-412"| 3-812"| VARESE'TOS" |6 | 11" 14| | & __ /‘ W VWorhington State Depariment of Transportation
|~ ISOMETRIC VIEW
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DRAWN BY: LISA CYFORD

SINGLE-SLOPE CONCRETE BARRIER SIGN BRIDGE SINGLE-SLOPE CONCRETE BARRIER
24'- 0" TAPER 16", END POST SPACING" W' | 1-6" 24"- 0" TAPER |
|
12- 0" TYP. | -,
i !
% i
- | )
szt ) o
[ e et | e e | A R s et [Tpre S 1 W | g S | SRR [I_ 5,‘ m
t > °Te ~
¢ EXPANSION JOINT 2 e _/’: EXPANSION JOINT —>
DUMMY JOINT (TYP.) - < \
A EXPANSION JOINT (TYP.) 1'- 8" BOLT CIRCLE (TYP.) NOTES
PLAN 1. When connecting between Cast-in-Place and Precast Single-Slope
Barrier, provide a Connection Blockout and Rebar Grid as shown in
Standard Plan C-70.10.

2. Grounding Conductor shall be non-insulated #4 AWG stranded copper;
provide 3' - 0" min. slack. Clamp steel reinforcing bar with connector
suitable for use embeded in concrete.

3. Install Conduit Coupling flush with top of Barrier. Do not glue PVC stubout.

e 4. Concrete shall be Class 4000, unless otherwise noted.
SEE STD. PLANG-70.10 FOR
D
24' -0 1'-6",_ END POST SPACING " W' ,1'-6" SIGN BRIDGE DETAILS 24'-0"
i ! I
g (D#4AND(D)#4 ~15 SPACES @ 1'- 6" = 22' - 6" (D#4AND(@)# 4 ~ 15 SPACES @ 1' - 6" = 22'- 6" 9"
————2'('1.%:)' EXPANSION JOINT WITH 3/4" (IN) 20)#5 EXPANSION JOINT WITH 3/4" (IN) 2)#5 gﬁk&@ER
: g‘ PREMOLDED JOINT FILLER (TYP.) \ —' 1— 4@#s PREMOLDED JOINT FILLER (TYP.) _\ (TYP.)
3 — ﬁ: = Irmi ) — — — 11
7 i \ e if \ _
“E" EQUAL SPACEiS —© I N IR R BRE | _ . TOP OF
TN ANE ; ROADWAY
1 - ] :: n Il " - 1 \ /
| — Py R - =) ; =
? S — 3 EQUAL SPACES
® T W I T "
E*ﬁ‘f‘\ 11 2 172" CLR. MIN.
3/4" (12", 3/4" Y —[
| (127 | SEE THE CONTRACT PLANS T
FOR CONDUIT PLACEMENT 2@)#5 _‘\/
Nz@ 4@#s5 SHAFT REINFORCEMENT EXr e
= |E3 NOT SHOWN FOR CLARITY A
EIE 3 | ®#4 @#4ANDD#4 | 3
* vl gls4 @ 6" MAX. SPACING
: ko2 | SEE SECTION "C", SHEET 2,
DUMMY JOINT <|wT | FOR GROUNDING ' .
IlEs CONDUCTOR DETAILS @ ioi . Zeldenrust, Richard
DIMENSIONS "W" AND "Z" ?l$S2 3-0 DM (SEE NOTE 2) O AT T Jun 102014 10:20 AM
| SHAFT w Csen
SIGNBRIDGE | 2 SINGLE-SLOPE )
S > CONCRETE BARRIER
60'ORLESS | 4-0 [ 11-6 SHAFT REINFORCEMENT ELEVATION SIGN BRIDGE FOUNDATION
61'TO 50 5-00 | 13-¢ STANDARD PLAN C-85.16-01
SrT1o120' [ 6'-0" | 15-0° SHEET 1 OF 2 SHEETS
121'70150 | 7-0" 16'-6 (SEE NOTE 1) APPROVED FOR PUBLICATION

SHAFT DEPTH "Z" 1S BASED ON ALLOW-
ABLE LATERAL BEARING PRESSURE IN
EXCESS OF 1500 PSF WITH @ = 28
DEGREES OR GREATER

Bakotich, Pasco
)0 8 &Z:ar Jun 172014 935 AM

STATE DESIGN ENGINEER
Washingfon State Deporiment of Transportation
/7

.

ISOMETRIC VIEW




DRAWN BY: LISA CYFORD

ANCHOR BOLT ~ 1" (IN) DIAM, x (BARRIER HEIGHT + 4' - 27) A -0 | SIGN BRIDGE END POST ~ TABLE
LONG, GALV., THREADED ROD OR STUD BAR WITH | SEE STD. PLAN G-70.10 P o —
FOUR HEAVY HEX NUTS AND FOUR WASHERS (TYP.)
| GROUNDING CONDUCTOR ~ SEPARATION | HElGHT | A B ¢ P [E] a
ROUTE TO GROUNDING STUD — — " — —
CONDUIT COUPLING (SEE NOTE 3) (SEE NOTE 2) 0"TOS 3-8 8 2-0 4-4 |3 MN. 10 3
] 3/4" (IN) o 314" (IN) CHAMFER 3/4" (IN) CHAMFER (TYP) UPTO 7" 4-0" |ous [2-214|4-81s 7M. 12 3
A 8 CHAMFER A 3-0 |
-I———l (TYP) | | P VAR UP TO 107 4-6" [1014|2-412'| #-8172"|10"MIN. 14 &
' i ! } ~
R : I Lvd
- — I —e 3 ADD TWO (2) # 5 BARS, EQUALLY SPACED,
D#4 " OLY | ! ®#4 | NG T H " & AT THE TOP OF THE FOUNDATION BARRIER
112 i o N 12" @ &
; CIR. W] )= ; 2 i Wl = ; o CLR. Q| 9|m
E O E H 5] Z hi < ot
S| @#s < Blo S| @Gus / ; g Bl S @fps b \ 5| 2@ NOTCH PLATE AS REQUIRED TO CLEAR THE
z 4 | mld : J ; o md : (TYP.) 4 x| SHAFT REINFORCEMENT WHEN * W' =4'- 0"
g (YP) G 22 g o L) i 5 EE @ v 2 &l
~ 2 3| Bl & : S| Bl o —ToPOF / T 0 3| ElE 1172" SNIP (TYP))
TOP OF S| 2w TOP OF H Sl Zw ROADWAY 4 w < ‘
\ROADWAY £ & @, f ROADWAY / : o ﬂ<= (A [ i iu 1 1/16" (IN) DIAM. HOLE (TYP.)
: [+ 4] . : 1] T ! = ] T | i) -
D - { ! D - { / I b ™~ D ' »
/ i 7 ] “__ > '\\:[? 1'- 3" DIAM. HOLE
‘ T O T ! T 112 1T _ 1
~ /L ! _)J CLR. l F = ] r | ~
’ : ; g 1'- 9" BOLT CIRCLE
217" @#a c 2172 } -1 |2
CLR. CLR. ®#4 ~11 CLR. : " " .
™ | —i— L b ASTM A36 STEEL PLATE, 5/8" (IN) x 21" (IN) x 21" (IN)
I .\ _.
SECTION | —> | o
@#a iR o STEEL PLATE DETAIL
— )
®#5 _é L '”"'Jll: 1
[ & 30 o 2 o °
BAR LIST R - b = = B -
> dl b M . ' N
. SPAN LENGTH STEEL PLATE _//./\} )
NO LOCATION 60'ORLESS | 61°'TO90' | 91'TO120° |121' TO 150" (SEE DETAIL) Pt 7
SIZE | QTv. | SIZE | QT1Y. | sizE | arv. | szE | aTY. |~ I . . _ . B
” I
(D | BARRIER ~ TOP VERTICAL #4 | 32 | #4 | 32 | w4 | 32 | #4 | 32 L— z NN
(@ | BARRIER ~ BOTTOM VERTICAL #4 | 28 | #4 | 28 | #4 | 28 | #4 | 28 & Noﬁ‘fg Vo E
® | BARRIER ~ HORIZONTAL #5 [ D [#s [ O a5 [D[#5 [ D = 4 EQUAL SPACES i : ! ' '
T I 12@%#9 15(@) # 11 18@)# 11 24@# 1
@ | BARRIER ~ HORIZONTAL #5 | D |25 [D]as |[D|#s5 [D S| c “la BUNDLED
ala
® BARRIER ~ TOP VERTICAL #4 | 14 | #4 | 16 | #4 | 18 | #4 | 20 o Z ! a é VERTICAL SHAFT STEEL LAYOUT
by <
® | CAP &BARRIER ~ VERTICAL #4 | 14 | #4 | 16 | #4 | 18 | #4 | 20 § z H18
@ | cAP~TOP TRANSVERSE #4 | 14 | #4 | 16 | #4 | 18 | #4 | 20 = E @ é T W
CAP ~ HORIZONTAL #5 | 12 | #5 | 12 | #5 [ 12 | #5 | 12 el 1 ] N E A -
SHAFT ~ VERTICAL #9 | 12 [ #11| 15 [#11| 18 |#11 | 24 g F S E & 8" (TYP.)
= O z -
s ~ SPIRAL # #4 |1 4 #4 |1 < o
HAFT ~ SPIRA 4 [1& | #4 [ 1O & 33 Ak
SEE TABLE, THIS SHEET, IF JOINING TWO SPIRALS, ?|Z
COLUMN "Q" SEE LAP SPLICE DETAIL VARIES = %
— 6'! 1I - 0" g E — UJ
(7) VARIES 5 3/4" e ‘ ' @ § LAP SPLICE
TO2-91/2" M
©®2-0 12" ® 5 8 I DETAIL :
o :
g T = . 2 fee—e Zeldennust, Richard
I__ @ (% o M/ o Juen f(r)'rzuosl«u(cxzal AM
T wiy 5 # 9 OR #11 VERTICAL REINF. -
- z @ #4 [~ BARS (QTY. VARIES WITH SPAN SINGLE-SLOPE
g \' ] < Cp T~ LENGTH ~ SEE BAR LIST) CONCRETE BARRIER
= . =t
i (Tvp) g :"t | | B SIGN BRIDGE FOUNDATION
. 11° : C
g [ avey oo C-5 : STANDARD PLAN C-85.16-01
g L ®4-312" oIR. CONSTRUCTION JOINT WITH SHEET 2 OF 2 SHEETS
Q ® r @ ] I . ROUGHENED SURFACE APPROVED FOR PUBLICATION
8 ® SECTION @ D BLM e Tmviaess an _
- VARIES (B - 4 1/4%) - STATE DESIGN ENGINEER =
B +22' . -
ol " ) ALL BENDS ARE 2" RADIUS v7‘ Washington State Depariment of Transportation
®c-5 ALL DIMENSIONS ARE OUT TO OUT /4




DRAWN BY: LISA CYFORD

SINGLE-SLOPE CONCRETE BARRIER

12'- Q"

12-0°

NOTES
12-0 1

DUMMY JOINT ?

. When connecting between
Cast-in-Place and Precast
Single-Slope Barrier, provide

a Connection Blockout and

Rebar Grid as shown in

{
i
i
i
i
i
i
i
i
i
i
i
i
i
I
i
i
i
:
!
129" | 1-9"
|
c

Standard Plan C-70.10.

DUMMY JOINT

PLAN

36'- 0"

% 3. This barrier transition section

E is designed for an allowable
EXPANSION JOINT

soil bearing pressure of 2500
psf or better.

—(=)

l«;

(Dt 48 (D#4~23SPACES @ 1-6"= 34-6"

gn

/—2@#5

EXPANSION JOINT WITH 3/4" (IN)

¢— 'E" EQUAL SPACES

|

5 PREMOLDED JOINT FILLER (TYP.)

TOP OF

/‘ ROADWAY

7
1

i

ELEVATION

N |

[ 34" (102 34"

3/4"

DUMMY JOINT

MONOTUBE SIGN STRUCTURE
SINGLE-SLOPE BARRIER
FOUNDATION (SEE BRIDGE PLANS)

BARRIER HEIGHT
(SEE TABLE)

- @D#4 > O
o o
5| 2 = gl 2
gl = ((E_s?fs )im | = %#5
el & P.) ulm al & P.)
- < w -

3 K 5 = m K
al ™| _ TopoF ] o ™ _TopoF .
% \ROADWAY ge 2 \ROADWAY
(O] m T}

f f\ :h ..-

@#4 CLR. @#4
SECTION @ SECTION Q
(SEE NOTE 1)
TABLE

GRADE | BARRIER | , B c R HORIZONTAL
SEPARATION | HEIGHT BARS (QTY.)

0" TO 5" 3.6 g | 2-0 | 4-10" |3 MIN. 10

UP TO 7" 4-0" |owe|2-2ua|s-01a]7 MmN 12

UP TO 10" a-6 (1014 |2-412'|5-212" [10"MIN. 14

LEADING END TRANSITION

(FROM SINGLE-SLOPE DUAL-FACED
BARRIER TO MONOTUBE SIGN
STRUCTURE FOUNDATION)

BAR LIST
MoK LOCATION sizE | arv,
(® | BARRIER ~ TOP VERTICAL #4 | 24
(@ | BARRIER ~ BOTTOM VERTICAL #4 | 24
® | BARRIER ~ HORIZONTAL #5 | D

2. All concrete shall be class 4000.

< SEE DIMENSION TABLE ~ NOT COUNTING SPLICES

ALL DIMENSIONS ARE OUT TO OUT

ALL BENDS ARE 2" RADIUS
®
VARIES 5 3/4" X
T03-3" £
- ;
1]
 — ® £
+ i
£ \l - z
[0} LY
i . 11° @
e (TYP) : bt
o &
[ -
5 @ \— @
S l

VARIES (B-4 1127 !
TO (C - 5 3/4")

TRAILING END TRANSITION

(FROM MONOTUBE SIGN STRUCTURE
FOUNDATION TO SINGLE-SLOPE
DUAL-FACED BARRIER)

.5 A

- Zeldenrust, Richard
™ Jun 102014 10:26 AM

SINCLE-SLOPE CONCRETE"

BARRIER TRANSITION FOR
MONOTUBE SIGN SUPPORT

STANDARD PLAN C-85.18-01

SHEET 1 OF 1 SHEET

APPROVED FOR PUBLICATION

Bakotich, Pasco
Jun 112014 1:21 PM

V2o Bt -

STATE DESIGN ENGINEER

A
Washington State Depariment of Transportation
/7
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SINGLE-SLOPE CONCRETE BARRIER FOUNDATION SINGLE-SLOPE CONCRETE BARRIER
24' - 0" TAPER 4-0 24'- 0" TAPER A 12 3
12' - 0" (TYP.) A
EXPANSION JOINT (TYP)
r EXPANSION JOINT
Y J_ | ? ’
B2 ) o o DUMMY JOINT
' I -
. 2
% e |
EXPANSION JOINT S NOTES
2 DUMMY JOINT (TYP.) r-7 A 1. See Standard Specification 8-21.3(9) for construction requirements.
o
% 2. Use a template to locate and secure the bolts during foundation installation.
P 3. When connecting between cast-In-place and precast Single-Slope Barrier, provide
S a Connection Blockout and Rebar Grid as shown In Standard Plan C-70.10.
& 4. Grounding Conductor shall be non-insulated #4 AWG stranded copper; provide
E 3' - 0" min. slack. Clamp steel reinforcing bar with connector suitable for use
< embedded in concrete.
CANTILEVER SIGN STRUCTURE ~ . . . .
a SEE STD. PLAN G-60.10 \D/\ ®#4 AND®)# 4~ 7 SPACES @ 6" = 3'- 6" 5. Install Conduit Coupling flush with top of Barrier. Do not glue PVC stubott.
24 -0" / 24'- Q"
o (D#4AND(2)# 4 ~ 15 SPACES @ 1'- 6" = 22' - 6" 19" Z 9" (D#4AND(@)# 4~ 15SPACES @ 1'- 6" = 22' - 6" 9
1 v |
2" CLR. " "
W EXPANSION JOINT WITH 3/4" (IN) ®# 5 w. .._[ ) 3"CLR. EXPANSION JOINT WITH 3/4" (IN)

I?( PREMOLDED JOINT FILLER (TYP.)

@#5—\

B A J8

/_ PREMOLDED JOINT FILLER (TYP.) @# 5 \

X

—

"E" EQUAL SPACES —

\,_

|

\

y ST
PR A
'y

e —

\

i

3/4” (IN) CHAMFER (TYP.)

/— TOP OF ROADWAY

\
\

i_

MATERIAL SPECIFICATIONS

comarle | cLass 4o00p
A NaHER CLASS 4000
STEEL AASHTO M 31
REINF. BAR GRADE 60
ANCHOR RoDS | ASTH F 1553
ANCHOR NUTS | AASHTO M 291
WAGTOR. | AasHTO M 263
ANCTAAGE | AASHTO M 232
PR ASTM A 36

17 (IN) STEEL CONDUIT OR AS
PER CONTRACT ~ WHEN
REQUIRED, CAP EACH END

SEE SECTION "A", SHEET 2, FOR
GROUNDING CONDUCTOR DETAILS
(SEE NOTE 4)

SEE SECTION "A", SHEET 2 FOR
SHAFT REINFORCEMENT DETAILS

SHAFT DEPTH
ALLOWABLE LATERAL | FRICTION
z |TOTAL S'SGN AREA | "BEARING PRESSURE ANGLE
(SF) (PSF) (DEGREE)
13'-0" [ 200 OR LESS 1500 AND UP 28 MIN.
16'-0" | 200 OR LESS 1000 ~ 1499 26 MIN.
18'- 0” 200 ~ 400 1500 AND UP 28 MIN.
220" 200 ~ 400 1000 ~ 1499 26 MIN.

RN

Z (SEE TABLE)

DEPTH

I/
Q

—]

é DUMMY JOINT (TYP.)

(SEE NOTE 3)

AI

J

ELEVATION

N—

ISOMETRIC

. Zeldenrust, Richard
Jun 102014 10:27 AM

tigasdly O

SINGLE-SLOPE CONCRETE

BARRIER CANTILEVER SIGN
STRUCTURE FOUNDATION
STANDARD PLAN C-85.20-01
SHEET 1 OF 2 SHEETS
APPROVED FOR PUBLICATION

Bakotich, Pasco
Jun 112014 1:21 PM

STATE DESIGN ENGINEER
L i
77'; Washington Stote Department of Transportation

o




DRAWN BY: LISA CYFORD

A 3.3 | GROUNDING CONDUCTOR ~ ROUTE TO
ANCHOR ROD ~ 13/4" (IN) DIAM. x | GROUNDING STUD (SEE NOTE 4)
(BARRIER HEIGHT + 4' - 2') LONG,
THREADED 8" (IN) MIN. EACH END; CONDUIT COUPLING (SEE NOTE 5)
WITH FOUR HEAVY HEX NUTS l
AND TWO WASHERS ~ GALVANIZE PROVIDE SCREEN AROUND BASE ~ SEE SCREEN
EXPOSED ANCHOR ROD END DETAIL, STANDARD PLAN G-60.10, SHEET 4
1'- 0" MIN. (TYP)) )
3/4" (IN) CHAMFER (TYP.) wa (N S
A 3-3 | CHAMFER A B CHAMFER
| % (TYP) - | P
By
®*#4 @®# 4 — @#ra—I__ [
[77] [72]
. : #5 L — s #5 Wl =
=z 4 = D
Z| @ss Eg 5| P 2 &la E TP ’l HIE
5 (TYP) |z 5 & & a 5 o W
) - g 2 T HE
TOP OF -. 1w -l o 1 -' = w
ROADWAY T\ N  ®#4 | “ _ vopor gl z|u ™ _TopoF gl =
Z|e ROADWAY = Zle ROADWAY o] €
@ Y m ' om
— - - / - ] / D
‘ ~ &~ //{v_ | ~ /L_ _J |
@4 21" / 212
c #4 B
i 3"CLR. - CLR ® CLR.
[&] - o
g D 2
@ ®#5 (TYP) o SECTION SECTION
<| = 5
=2 o: O
3l o 2112 o
v CLR. &
©
% g TABLE
® o GRADE BARRIER
- 5 SEPARATION | HEiGHT | A B c D [Ef «q
n
0TOS5 3-60 | & | 2-00 [ 4-7 |MN][4[ 10D
ANCHOR PLATE (Q_YP) SEE UPTO 7" 4-00 |oug|z-21us |4-0ma[7MN| 5 | 12 D
STANDARD PLAN G-60.20 o UP TO 10 4-6" |10 14| 2 -4 172 [4-11 12| 10" MIN. 14 &
@
2
]
£ |E i BAR LIST
-
= | ﬁ et
E Lla 'I‘I' '“,?SK LOCATION QTy. LENGTH SIZE | TYPE
wiw .
I ~|m
o g 8l £ @ | BARRIER ~ TOP VERTICAL 32 VARIES #4
o w
ols 3 £z o (@ | BARRIER ~ BOTTOM VERTICAL 32 VARIES #4
[a]
;; ?_- g ﬁ Z (® | BARRIER ~ HORIZONTAL > 23' -8 #5 | STR.
Ha g %’ wie @ | BARRIER ~ HORIZONTAL > 3-8 #5 [ SR
S g ¥ o| &8 g ® BARRIER ~ TOP VERTICAL 8 VARIES #4
Ile El 2|2 ® | BARRIER ~ BOTTOM VERTICAL 8 VARIES #4
é < x| Of>
ez o| z|lB @ | cApP~HOOP 5 15'- 9" #5
2P 8 E‘&‘ CAP ~ TOP 4 10' - 10" #5
é E o @ | CAP~VERTICAL, EACH CORNER | 4 3-4 #4 | STR
g O
% Z %:" @ | SHAFT~SPIRAL 1¢®>| AsreaD | #4
(&)
o a "Z MINUS
w @ | SHAFT~VERTICAL 12 | oLEARANCES | #9 | STR.
e
o CONSTRUCTION JOINT WITH IF JOINING TWO SPIRALS, SEE LAP SPLICE

&

ROUGHENED SURFACE

SEE TABLE, THIS SHEET,
COLUMN "Q"

&

ADD TWO
AT THE TOP OF THE FOUNDATION BARRIER

DETAIL, STANDARD PLAN G-60.20, SHEET 2

#5 BARS, EQUALLY SPACED,

(SEE TABLE)

BENDING DIAGRAM

(@ VARIES 5" 0
TO 3'- 0"
® 3-0 —(
‘—i l 135° gg A
o (TYP) ®
= 5o __J
z+
11° E p 3.8"
(Typ) 35 SQUARE
® =% 3¢
o
@\ g8 =
® \ Eg
[+ o4
] a5 -
11° su
o\ (o)
&
) " '
(@ VARIES (B - 4 1/4") @
TO (C -4 1/a")
®c-5 .
ALL BENDS ARE 2" (IN) RADIUS

ALL DIMENSIONS ARE QUT TO OUT

—/ S
Do’ s

- Zeldenrust, Richard
Jun 102014 10:46 AM

SINGLE-SLOPE CONCRETE
BARRIER CANTILEVER SIGN
STRUCTURE FOUNDATION

STANDARD PLAN C-85.20-01
SHEET 2 OF 2 SHEETS
APPROVED FOR PUBLICATION

j ;Q_'__o(@‘ ;K_ i??lllczho&asxcgz PM
Py . STATE DESIGN ENGINEER -
vT’ Washington State Department of Transportation

[y
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DRAWN BY: FERN LIDDELL

4'- 0" MIN.

3'- 0" MIN.

NOTE

1. For W-Beam Type 31 shoulder application,
see Standard Plan C-20.10.

2. See Contract Plans for Barrier location.

HINGE-POINT

MATCH
SHOULDER
SLOPE

i —_——
LT L L A7 P77 7 77 77 O

PAVEMENT

2H:1VOR
FLATTER SLOPE

PRECAST CONC. BARRIER TYPE 2

4’ - 0" MIN.

HINGE-POINT

1.5H:1VOR
FLATTER SLOPE

SINGLE SLOPE CONC. BARRIER

CAST-IN-PLACE

FACE OF BARRIER i
2 - 0" MIN.
)
=
\ ) HINGE-POINT
2H: 1VOR
FLATTER SLOPE
__?\,__.
BEAM GUARDRAIL TYPE 1
(SEE NOTE 1)

MATCH HINGE-POINT

SHOULDER

PAVEMENT

15H:1VOR
FLATTER SLOPE

TYPE 3 ANCHORS ~
SEE STANDARD PLAN C-8e

ANCHORED PRECAST
CONC. BARRIER TYPE 2

FACE OF BARRIER

SHOULDER ‘ 1'-6" MIN.

4' - 0" MIN.

d]
q_
o

HINGE-POINT G

15H: 1V OR
FLATTER SLOPE
777777777777
- I\‘ -
SINGLE SLOPE CONC. BARRIER CABLE BARRIER

PRECAST

FACE OF BARRIER — |
3-6" MIN.
&
\ ) HINGE-POINT

STEEPER THAN 2H : 1V
BUT NOT STEEPER
THAN 1H: 1V

| N—

BEAM GUARDRAIL TYPE 1 ON STEEP SLOPES
(SEE NOTE 1)

HINGE-POINT

2H:1VOR
FLATTER SLOPE

Petterson, Jeff (HQ Design)
Jul 62017 3:07 PM

AN
TRAFFIC BARRIER
SHOULDER WIDENING

STANDARD PLAN C-16a
SHEET 1 OF 1 SHEET

cosgn

APPROVED FOR PUBLICATION

- A Carpenter, Jeff
24
/:7:!'/” g

Jul 212017 842 AM
STATE DESIGN ENGINEER
Washington State Depariment of Transportation
\ /4




DRAWN BY: BILL BERENS

LEGEND

—2— —=—— Design Layout Line 1.

LATERAL DEFLECTION DISTANCE (TYP.) _

NOTES

From the End of Landform, use the Design Layout Line
to determine the location of the downstream (with traffic)
Cable Barrier Terminal.

2. Provide the Lateral Deflection Distance and show in the

Contract Plans to accommodate potential opposing traffic
encroachments.

NOTE 2, NOTE 2

| DOWNSTREAM ~ SEE CONTRACT PLANS A N OT APPLIGABLE | APPLIGABLE
| CABLE BARRIER TERMINAL
; EDGE OF TRAVELED HIGH TENSION EDGE OF PAVED DIRECTION OF TRAFFIC
i WAY /‘ CABLE BARRIER /‘ SHOULDER —
T
| seenore 1 7 7 A
i / SEE CONTRACT PLANS
@—F.b > & ® < 9 © g g 2 ® g 9 & ‘
BEGIN LENGTH OF L/ -~
NEED POINT 7/ e _
_ //;e - BEGIN LENGTH OF
- 77T - NEED POINT
0—%: - - :ﬁ—@
LATERAL DEFLECTION oo MN 2 \ N |
DISTANCE (TYP.) : N\ — :
SEE CONTRACT PLANS \ \ | SEE NOTE 1 |
— \_ EDGE OF TRAVELED \_ HIGH TENSION \_ EDGE OF PAVED | |
DIRECTION OF TRAFFIC W. CABLE BARRIER SHOULDER i DOWNSTREAM X
NOTE 2 | NOTE 2 " CABLE BARRIER TERMINAL '
APPLICABLE ' NOT APPLICABLE
PLAN VIEW
LATERAL DEFLECTION LATERAL DEFLECTION
DISTANCE (TYP.) | | DISTANCE (TYP.)
p— SEE CONTRACT PLANS \ SEE CONTRACT PLANS o |r-omn
(TYP) Petterson, JelT (HQ Design)
cHIGH TENSION EXISTING BRIDGE PIER EXISTING REDIRECTIONAL P HIGH TENSION Mﬁu’“— BT IO
LANDFORM B | PLACEMENT ~ CABLE
BARRIER SHIELDING FOR
REDIRECTIONAL LANDFORM
EDGE OF TRAVELED WAY —~ J~ EPCECFTRAVELEDWAY  STANDARD PLAN C-40.18-03
| IW/ANNZASANZ | SHEET 1 OF 1 SHEET

&“UI/A\\\Y////&‘U///A\\WW&\W&W&WN&W YINZSZ IR

SECTION @

T -

{

APPR(?’VED FOR PUBLICATION
Carpenter, Jeff
2 /,Z/// 5 331 2017822 AM -

STATE DESIGN ENGINEER
Washington State Depariment of Transportation
\ /4
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— ~— VARIES FROM 1' TO 2' NOTES
1. Approved Inertial Barrier Systems (sand barrel arrays) are listed
in the Qualified Products List and shall be installed in accordance
with the manufacturer's recommendations. When products not listed
HAZARD on the Qualified Products List are considered, a Request of Approval
of Materials (RAM) form is required.

L 2. For temporary installations, the inertial barriers may be placed
on wood pallets that are 4" or less in height.

DIRECTION OF TRAFFIC
e
ROADSIDE INSTALLATION DETAIL

DIRECTION OF TRAFFIC POSTED SPEED POSTED SPEED POSTED SPEED

L—
CONCRETE BARRIER 40 MPH OR LESS 45 MPH 50 MPH

TERMINAL SECTION (TYP.)
PLAN VIEW
[ ¥

t DIRECTION OF TRAFFIC
10° (DESIRABLE) —

MEDIAN INSTALLATION DETAIL

DIRECTION OF TRAFFIC
_
—~— VARIES FROM 1' TO 2'

CONCRETE BARRIER
TERMINAL SECTION (TYP.) @

[EXPIRES JULY 24, 2008]

DIRECTION OF TRAFFIC

IMPACT ATTENUATOR
INERTIAL BARRIER

7 TYPE 4 TYPE 5 TYPE 6 CONFIGURATIONS
POSTED SPEED POSTED SPEED POSTED SPEED STANDARD PLAN C-90.10-00
GORE INSTALLATION DETAIL =5 MPH 60 MPH 70 MPH SHEET 1 OF 1 SHEET
PLAN VIEW

INSTALLATION DETAILS

ATTENUATOR CONFIGURATIONS
(NUMBERS INSIDE BARRELS INDICATE LBS.)

& APPR?FOR U ATION 7/
3
Greo Ths

STATE DESIGN ENGINEER
Washington State Department of Ti rati
ashingion late Department of Iransportation
/4




DRAWN BY: MARK SUJKA

12" R.

= 13'-0 1/4"

= 5-03/4"

(— 3/8" PREMOLDED JOINT FILLER 7

= 5'-03/4"

T

FACE OF

S CURB

|
2'-101/2"

5§-0"R.

GUTTER PAN

CENTERLINE OF FRAME

S & GRATE ~ SEE NOTE 2

12"

|

SLOPE THE GUTTER PAN DOWN TO
HE RECTANGULAR FRAME

PLAN VIEW

CATCH BASIN GUTTER PAN

RECTANGULAR FRAME AND GRATE ~ NOT
INCLUDED IN CURB AND GUTTER BID ITEM

NOTES

CEMENT CONCRETE
CURB AND GUTTER

1. The intent of this design is to facilitate the compaction of Hot
Mix Asphalt pavement adjacent to a drainage structure.

2. The centerline of the drainage structure may differ from the
centerline of the frame and grate.

MATCH T "
ROADWAY e
] SLOPE
_ RECESS == aprR TOP OF
wm" / : / ROADWAY
NI N N . T
il ) N m
v X : g
1 5 >
v . .
© v
N . b
- * I~ ADJUSTMENT SECTION ~ NOT INCLUDED
B IN CURB AND GUTTER BID ITEM
' :
. ™ DRAINAGE STRUCTURE ~ NOT INCLUDED
. » IN CURB AND GUTTER BID ITEM

VARIES
1-6" ~ 2'-10 1/2"
6 1/2" -
FACE OF CURB
51/2" 1"
1"R. MATCH
ROADWAY
— SLOPE
e 1"R. . TOP OF
L / 2" R / ROADWAY
= D
. - " =" 5 . . i o b ")
) D b e oo b ’ L
W g > S =
: LA ? b s T e ' b ©

o o

 ISOMETRIC VIE

[ EXPIRES JULY 27,2007 |

CEMENT CONCRETE
CURB AND GUTTER PAN

STANDARD PLAN F-10.16-00
BET 1 OF 1 SHEET
PROVED FOR PUBLICATION

’ Washington State Department of Transportation




DRAWN BY: FERN LIDDELL
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(ROUNDABOUT CONFIGURATION WILL VARY
DEPENDING ON CONTRACT PLANS)

/
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— ~— 12"(INRA(TYP)  gee CONTRACT PLANS FOR
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CURB 1
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CEMENT CONCRETE CURB & GUTTER

(ROLLED CURB)

FACE OF ] 3/8" (IN) PREMOLDED JOINT FILLER 12" (IN) R.
CURB 12" (IN) R. FACE OF 4" (IN)R.
CURB
MATCH ROADWAY 2 (N R. ]
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CURB 2 CURB 3

FACE OF

.S~ CURB

ROUNDABOUT SPLITTER ISLAND

NOSING CURB
SECTIONC

DETAIL

(SEE CONTRACT PLANS FOR R)

SPLITTER ISLAND

CURB RAMP (TYP.)

SIDEWALK (TYP.)

BUFFER

172" (IN) R.
(Typ.)

6"

(OUTSIDE, RIGHT SIDE OR SPLITTER ISLAND)
ROUNDABOUT CEMENT CONCRETE

CURB AND

GUTTER

(ROLLED CURB)

VARIES

ROUNDABOUT CENTRAL ISLAND
CEMENT CONCRETE CURB

(ROLLED CURB)

OPTIONAL
CONSTRUCTION
JOINT

vrrsssss;itl RN RN ¢
FIHHIITTTITSEEEEEEEEN

I SEE CONTRACT PLANS FOR
‘v TREATMENT

\ SEE CONTRACT PLANS FOR PAVING AND SURFACING (TYP.)

CURB 2 ~ OUTSIDE

NOTES

1. Construct curb joints at cement concrete pavement
transverse joint locations. If all adjacent pavement is
HMA, see Standard Plan F-30.10 for Curb Expansion
and Contraction Joint Spacing.

2. A 2 inch vertical curb may be used where low clearance
vehicles or trucks are present.

LEGEND
@ Width varies ~ See Contract Plans.

OR RIGHT SIDE <2> Match adjacent pavement thickness but not less
than 6 inches.
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SPLITTER ISLAND
A
BUFFER i Walsh, Brian
5,../»14/ . Jul 112017 10:10 AM
/ cosgn
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STANDARD PLAN F-10.18-01
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DRAWN BY: FERN LIDDELL

TRAFFIC
FLOW

10 3/8"

FOR TYPE SB-1

3" (IN) ~ 7-GAGE STEEL

/_ SIGN POST

SIGN POST
BRACKET

UPPER SLIP
PLATE

SHOULDER COLLARED

-. .\%OLT (TYP.)

~

LOWER
SLIP PLATE

LOWER SLIP PLATE
LOWER SLIP PLATE STUB

|
; (LOWER SIGN POST

. (/:/— SUPPORT NOT SHOWN)

S

‘ - FLANGED

) SHOULDER
BOLT (TYP.)

~

SLIP PLATE BOLTS
(SEE ASSEMBLY NOTE 2
FOR TORQUE REQUIREMENTS)

EXPLODED VIEW

TYPE SB-1
SLIP BASE ASSEMBLY

Nt

SLIP PLATE DETAIL

~L

ISOMETRIC VIEW

STEEL SIGN SUPPORT TYPES SB-1 & SB-3 ~ 10" (IN)

SIGN POST
SUPPORT

.

FLANGED
SHOULDER

BOLT (TYP.)

ASSEMBLY NOTES

1. Dimensions for the parts used to assemble the base connections are intentionally not shown.
Base connections are patented, manufactured products that are in compliance with NCHRP
350 crash test criteria. The base connection details are shown on this plan only to illustrate

how the parts are assembled.

2. Do not tighten any single Slip Plate Bolt to the recommended torque before pretightening the
other bolts. Progressively tighten the three Slip Plate Bolts in 10 ft-Ib increments, alternately,

to a final torque of 40 ft-lbs on each.

3. Use only Slip Base manufacturer supplied hardware that meets the requirements of

Standard Specifications 9-06 and 9-28.

3" (IN) ~ 7-GAGE STEEL

/_ SIGN POST

UPPER SLIP
PLATE

SHOULDER COLLARED
BOLT (TYP.)
~

T

LOWER SLIP PLATE

LOWER SLIP PLATE STUB
(LOWER SIGN POST

“$... SUPPORT NOT SHOWN) /

ISOMETRIC VIEW

SLIP PLATE BOLTS
(SEE ASSEMBLY NOTE 2
FOR TORQUE REQUIREMENTS)

EXPLODED VIEW

TYPE SB-3
SLIP BASE ASSEMBLY

TRAFFIC
FLOwW *

1
/

10" NOMINAL

L~

|
\‘

SLIP PLATE DETAIL
FOR TYPE SB-3

; ¥ ¥Msbet, John
%&L’, ﬂaéa FelS) 7?9 2816 9:19 AM
STEEL SIGN SUPPORT™™

TYPES SB-1, SB-2 & SB-3
INSTALLATION DETAILS

STANDARD PLAN G-24.40-06

SHEET 4 OF 4 SHEETS

APPROVED FOR PUBLICATION
Carpenter, Jeff

Carfenter. Jeff ¥eb29 2016 12:35 M
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NOTES
1. Dimensions for the parts used to assemble the base con-

nections are intentionally not shown. Base connections are

SIGN POST ~ 2 1/4" (IN) SIGN PANEL patented, manufactured products that are in compliance with
SQUARE, 12-GAGE NCHRP 350 crash test criteria. The base connection details
STEEL TUBE SIGN BRACE, WHEN are shown on this plan only to illustrate how the parts are
REQUIRED ~ SEE assembled
STD. PLAN G-50.10 .
E SIGN POST ~ 2" (IN) OR = AEEEEEPOPSE 2. For "H1", refer to the Sign Specification Sheet in the Contract.
" e e ol 2 1/4" (IN) SQUARE, e &~ Y _ o
SIGN POST ~ 2" (IN) pr s w|X 12-GAGE STEEL TUBE e oY 3. A 2"(in) post with a 2 1/4" (in) PSST anchor or a
OR 2 1/4" (IN) SQUARE N 8§ I|w 8 Yy . o ; o
12-GAGE STEEL TUBé [ E do = ’6 = o 5 SIGNSgai-IR-E z‘lgléﬁflGNE) - 21 (ln) pOSt witha 2 1/2 (ln) PSST anchor may
] = - =z 2] =|= , 12- - .
2z gl 212 3|2 | =E 81z STEEL TUBE (SEE Bla be substituted. See Contract Plans.
ol Ew TOP OF LOWER AT ola | ™~ sl *|W NOTE 3) i ;
% ElB SQUARE TUBE H R 1S s T|5 4. Perforated square steel post shall meet the requirements of
~B 8|z ; ~B ¥ ~E & : J &|Z Standard Specification 9-06.
GROUND woolg FINISHED = 5| | GROUND i OF SIGN S : = |@ 5. Use only base connection manufacturer supplied hardware
LINE _\ “ I LINE ulp o @ =0 : TOPOF I that meets the requirements of Standard Specifications
- 2 il I 7 , RO | Slz : 9-06 and 9-28.
W |3 v SQUARE
(@] X —ea— _// ] ﬂ: > E TUBE
8 T, STABILIZER FIN ’ o ~lg 3 :
g o < ol S u CLEAN-OUT BAR — | N FINISHED o = : &
w ! & S| @ \ BOLT STOP GROUND w ¥ : u
5 © o FOR SIGN POST LEér\:\?\lI-(lSOLFé _ LINE 2 th
@ LOWER SIGN POST U1 R |G 1 Fo _,H\r_
g o D) SUPPORT ~ 2 1/2" (IN) B BN } NYLON WASHER 1 5
a SQUARE, 12-GAGE STEEL TUBE L PREET
2 - ST T \ ELEVATION ol (2] o | e
o ! 12° COMPACTED NATIVE & | 131 [:"N_ sovT sTop 7/16" (IN) INSIDE DIAMETER (1.D.) o) HEAD NUT
SIATH AN BACKFILL MATERIAL TYPE ST-3 SIGN SUPPORT S 2 b+ ™ FOR SIGN POST STEEL FLAT WASHER o
' ' ? & \ 3/8" (IN) DIAM. PPt S
10 LOWER SIGN POST 31/2" (IN) LONG o 7/16" (IN) 1.D.
ELEVATION ELEVATION . 7+*:™\\_ SUPPORT ~ 3" (IN), HEX HEAD BOLT o STEEL LOCK
Ay 7-GAGE, HOT-DIP GALV., WASHER
TYPE ST-1 SIGN SUPPORT TYPE ST-2 SIGN SUPPORT D Lkl TSAGE HOT-DIP GAL SIGN PANEL 7 oA SH
oYo \ o SIGN POST
o1 12" COMMERCIAL CONCRETE -=J\Q\,J—
Y g DIAM.
TOP OF SIGN NJ DETAIL
n TOP OF o|o e
_\\ SIGN POST g g ELEVATION
2 , TYPE ST-4 SIGN SUPPORT
< 5 <>
> o | oJo
’ '—'ﬁﬁ‘-g*-? SIGN POST olo
5 SIGN POST olo ore
o olo
o L7 ofo ole
SIGNPANEL ~_ | 3 ole <> °
° olo ofo o g
g OJo / olo
: i g g WEDGE L SIGN POST —\ g g o 5
3 ) oo o5 °| @
b4 o|o olo
ollo
[} olo
° 0|0 Ofo
o SIGN POST colo eT°
d i ¢ | ~33 o | o ~.l~
I S B i ofo °fo R
2 ° <> il B o ° \@ db ) Nisbet, John
[4 ° ofo 1o STABILIZER FIN e‘ > @ a2 Jun 272017 3:24 PM
g ° oo N~ °| 2 N 1o MU o
° olo Q° { STEEL SIGN SUPPORT
Sorron : olo| .. > TYPES ST-1 - ST-4
c| o
OF SIGN 1L o|o |~ PosT }ere S OLT WITH NUT N LOWERSIGN | FLANGED SHOULDER BOLT INSTALLATION DETAILS
olo HEX T WITH NUT AND WASHERS ~ . .
oo ol o | o AR AASHER o] POST SUPPORT — @ AR STANDARD PLAN G-24.50-04
VIEW °lo ) SHEET 1 OF 1 SHEET
olo LOWER SIGN o ANCHOR sAr T \1'\/2/
BAR APPROVED FOR PUBLICAT|
old POST SUPPORT LEG ANGLE o Carpcmcrf?cﬂ' oN
ol BOLT STOP o i QI 112017 121 PM
~ BOLT STOP "~ FOR SIGN POST LA e
FOR SIGN POST - STATE DESIGN ENGINEER
7‘ Washington State Department of Transportation
TYPE ST-1 TYPE ST-2 TYPE ST-3 TYPE ST-4 \/ 4




DRAWN BY: FERN LIDDELL

11"

A
1"

BASE PLATE HOLE =
8" (IN) DIAM.

1 1/2" (IN) DIAM. HOLE FOR
ANCHOR BOLT (TYP.)

€
HAND HOLE
1

TOP

¢ POST

7

7

SCREEN ~ SEE

TOP OF BASE PLATE
ﬁ / TOP OF SCREEN

TOP OF

STANDARD PLAN J-75.40, ' )

-

SHEET 1 FOR DETAILS

~+—
-

—— / FOUNDATION

' : bt
=E =
| Ny
SCREEN DETAIL
CONDUIT OMITTED FOR CLARITY ~ FOR ELECTRICAL REQUIREMENTS
SEE STANDARD PLAN J-75.45

3]
-
2
{—.4d -— —_— G.I a
J Z
i ——0 <

2

MANN

BASE WELD DETAIL

/7

21

]

2'-0"

-ty

b

‘! ANCHOR ROD (TYP.)

TOP OF
/ FOUNDATION

]

Ny
VIEW @

POST BASE DETAILS

CONDUIT OMITTED FOR CLARITY ~ FOR ELECTRICAL REQUIREMENTS

SEE STANDARD PLAN J-75.45

; . Zeldenrust, Richard
W’ 2015.06.11 14:11:56 -07'00'

SIGN BRIDGE
(TRUSS-TYPE)

STANDARD PLAN G-70.10-03

SHEET 4 OF 4 SHEETS
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APPROVED FOR PUBLICATION
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o MATERIAL SPECIFICATIONS
¢ SHAFT 1 1/4” (IN) RIGID GALV. STEEL CONDUIT ~ -6, D L 1-6
o CONCRETE | CLASS 4000P @ TO BE INSTALLED WHERE DIRECTED | 1'- 9" DIAM.
m RO\ BY THE ENGINEER i ! i /‘ BOLT CIRCLE (TYP.)
w ALL OTHER e
% CONCRETE | CLASS 4000 - B A h N H / o
" — ~ . \ - -~ '
S STEEL AASHTO M 31 | 8 (TYP) TN R N B -
© REINF. BAR GRADE 60 =t F js;-.---—--}--g---br\--/!-— =] 1'- 3" DIAM. /— 1 1/16" (IN) DIAM. HOLE (TYP.)
o LN R ! 7w ©
@ ANCHOR RoODS| ASTMF 1554 @ — —+ <L X . NOTCH AS REQUIRED TO
z ORRODS|  "GRraDE 105 ® ey~ i = DN | = CLEAR SHAFT REINFORCEMENT —~._frS—
= - WHEND = 4'- 0" -
g ANCHOR NUTS| AASHTO M 291 :__L c 45° (TYP) 1 ,
/4" (IN) CHAMFER P. SYMM. ABOUT el
ANCHOR 34" (IN) e EXCEPT CONDUIT
WASHERS | AASHTOM293 LAP SPLICE + - o DIAM
o DETAIL TOP BOLT CIRCLE 1/2" (IN) x 21" (IN) x 21" (IN)
GALVANIZING | AASHTOM 232
ANCHOR GROUNDING CONDUCTOR SHALL ANCHOR PLATE DETAIL
OLATE ASTM A 36 BE NON-INSULATED #4 AWG STRANDED
COPPER ~ PROVIDE 3' - 0" MIN. SLACK
(ROUTE TO GROUNDING STUD)
<> CASE THE EXCAVATION AND
PLACE USING TREMIE METHOD
WHEN WATER IS PRESENT INSTALL CONDUIT ON BOTH ENDS OF SIGN BRIDGE SYMMETRIGAL ABOUT G
Y ANCHOR ROD ~ 1" (IN) DIAM. x 2' - 9"
CONDUIT COUPLING ~ INSTALL FLUSH WITH TOP EXCEPT CONDUIT THREADED 8" MIN. (EA)CH END:
OF FOUNDATION (DO NOT GLUE PVC STUBOUT) NEQUAL f'- o" WITH TWO WASHERS AND
I ! — SIX HEAVY HEX NUTS LEVEL 3
ELEVATION NS |8 e
4NN 7| e o ® e
_\ r' ! T ! Yy o 1'- 0" MIN. .
— 1 T = S GALVANIZING ‘
FINISHED [ F" T =S - ]
ALLOWABLE . FINISHED 112
TABLE LATERAL BEARING GROUND LINE _\———2" R o \_ Aot 5 GROUND LINE CLR. l 4
1] ;
SPAN LENGTH (PSF) J: Iy e = B ® '
VARIABLES 1. ®aey —TU ] fm=: i.# > CONSTRUCTION JOINT W/
60' ORLESS| 61' TO90' | 91' TO 120' [121' TO 150' bz . i + 5 1/2" (IN) x 1 5/8" (IN) x 2' - 0"
~|= 6" [FR =iy N SHEAR KEY
DIMENSION ~ D 4.0 5 - Q" 6-0" 7-0 o - j L —‘Hi Gl \ ‘s\ggHD%FT* pﬁtATE (TYP.) ~
(o (8]
BAR SPACES ~ N 2 3 6 10 R sl :
— — — — o b il 3 N \ ATTACH GROUNDING CONDUCTOR TO (1) ~
SHAFTDEPTH~ Z| 11'-6 13'-6 15'-0 16'-6 2500 OR BETTER W O == ~ 1 - 0" MIN. BELOW CONSTRUGTION JOINT END
r o i
é 5 % 3.0 CLAMP STEEL REINFORCING
wl £ : " BAR WITH CONNECTOR
9w u SUITABLE FOR USE EMBEDDED
BAR LIST = 0 IN CONCRETE
| = =
SPAN LENGTH AN w
u e E »
-
MARK LOCATION 60" OR LESS 61" TO 90' 91" TO 120" 121° TO 150' o Qo ,{,
Slz n
Z|l=
QTY. | SIZE | QTy. | siz | aQTY. | size | arv. | size gle = s
w o
(D | SHAFT - VERTICAL 1 9 14 1 18 11 23 11 ® u
@ |SHAFT-SPIRAL 1 4 1 4 1 4 1 4
() |CcAP-TOP AND BOTTOM 8 6 8 7 10 8 12 8
@ |[cAP-sIDES 6 4 6 4 6 4 6 4
® |cap-HooPS 6 4 8 4 14 4 22 4 y enrust, Richard
s B e 5 & 1
BENDING DIAGRAM R AR 1620177:39 AM
; cosgn
P I
‘°1 SIGN BRIDGE TRUSS-TYPE)
g)) Z+2-4" ( ll\ l\ i D+2-8" 'i i{- 2'-9" ELEVATION FOUNDATI N TYPE 1
I D+2-8" l 2 - | | N
N— / \/ \l [— 5N _7] — % STANDARD PLAN G-70.20-04
® z.e| |2 | ® R A | ® ] = FOUNDATION TYPE 1 SHEET 1 OF 1 SHEET
® RN _J APPROVED FOR PUBLICATION
@ f £ y’//”}:l}/ ﬂmﬁ;;';z AM
274 =g
(ALL DIMENSIONS ARE OUT TO OUT) a_— | STATEDESIGNENGINEER _
2" (IN) RADIUS, UNLESS OTHERWISE NOTED @ DETERMINE LENGTH FROM PLANS ISOMETRIC v-7’_ Washington State Department of Transportation




o MATERIAL SPECIFICATIONS Y-8 D  I-6
L 3/4" (IN) CHAMFER : [ 45° (TYP), :
o CONCRETE | CLASS 4000P \ :
G 1 1/4" (IN) RIGID GALV. STEEL CONDUIT ~ ] _i"é\_\ . i | | BERB o 1" - 3" DIAM. .
T STEEL AASHTO M 31 TO BE INSTALLED WHERE DIRECTED oK 1 y < S h e (IN) DIAM.
> REINF. BAR GRADE 60 BY THE ENGINEER Nl SN S N i : 1 NOTCH AS REQUIRED / (TYP.)
o] ) i : / : TO CLEAR SHAFT ¥J
o} ANCHOR RODS|  ASTME 1854 o LN~ — N « © REINFORCEMENT T\
S 1-9"DIAM. __~1 i iy : WHEND = 4'- 0" )
3 BOLT CIRCLE (TYP.) : ¢ —f -
@ ANCHOR NUTS| AASHTO M 291 - ,
> !
e ANGHOR sYmm. ABOUT § — /@(TYP) \-@(TYP) 1'- 9" DIAM 112" (IN) x 21" (IN
AASHTO M 203 GROUNDING CONDUCTOR SHALL BE NON-INSULATED : . . - . (IN) x 21" (IN)
§ WASHERS #4 AWG STRANDED COPPER ~ PROVIDE 3' - 0" MIN. SLACK BOLT CIRCLE x 21" (IN)
ANCHORAGE |  masHTO M 232 (ROUTE TO GROUNDING STUD) TOP
GALVANIZING
INSTALL CONDUIT ON BOTH ENDS OF SIGN BRIDGE SYMMETRICAL ABOUT § ANCHOR PLATE DETAIL
ANCHOR
CEPT CONDUIT
PLATE ASTM A 36 CONDUIT COUPLING ~ INSTALL FLUSH WITH EX JON
TOP OF BARRIER (DO NOT GLUE PVC STUBOUT) 1'-07  NEQUAL 6"
ANCHOR ROD ~ 1" (IN) DIAM. x 2' - 8" THREADED 8" MIN. < SPACES 34" (IN) 3-0
EACH END; WITH TWO WASHERS AND SIX HEAVY HEX NUTS ol Tl o : ANGHOR PLATE (TYP.) ~ CHA(I\{II_FY%R) ‘_——’(TYP) LEVEL
~ O “ . )
- — NN\ = =|i SEE DETAIL / 2 -0 (TYP)
ALLOWABLE 1'-0" MIN. i | &l § 8/ :
TABLE LATERAL | GALVANIZING —<¢ (= (’jﬁ/ f : 2 @ avp) - == ; I ISOMETRIC
BEARING (TYP.) T 1 1 :
1] . P. . 4
SPAN LENGTH PRE,SSSFL)’RE 2" CLR. I_ s i ] @ (vp) ! ! d
VARIABLES I ] — S >— 1'-0" TYP. &
60' OR LESS| 61' TO 90' | 91' TO 120' | 120 TO 150 _ 5=l — e ™ U Hg - .
e o o o 5o n : % FINISHED 4 g T -
DIMENSION ~ D 4-0 5-0 6-0 7-0 B i ; — GROUND LINE - \\ i ok
o= I ' — :
BAR SPACES ~ N 2 3 6 10 ~ h ' \T -
Vi & -
SHAFT 2| §-6" 6-6" 7-6" 8'-6" |2500 OR BETTER — 2) (TYP) 1/[ ] 1]
TYPE -
DEPTH ~Z 3| 7-o0 8-6" 10'- 0" 11-6" 1500 - 2499 6" l Iy \\ "~ - e /m i o rT‘ - @
G } —_
¢ 3) (TYP.) o n«rr l | Il {
§ K¢ ) z| 4 | | W e
BARLIST / ol 2 I _
= . sl 5 5) (TYP.)
o SPAN LENGTH /’ 3 x|
=g MARK LOCATION s 090 1'T0 120 | 120' TO 150 N 7 = R 7@
[~ 60' ORLESS | 61'TOS0 | ot : ' ' Sl N
b RENFORCING BAR | T
o aty. | size | arv. | size | arv. | size | aTv. | size RENFORENGBAR | E D 3" CLR.
(D _[cAp-ToP 4 | 6 4 7 5 | 8 86 | 8 L~ sumaBleForuse O &
(2) | CAP-SIDES 14 | 4 | 16 | 4 | 18| 4 | 18 | 4 ] R eoRED N
(3) | cAP-HOOPS 6 4 8 4 14 | 4 22 4 ‘N
2AND3 | (4) [ cap-BOTTOM 8 6 8 7 10 | 8 12 8 \\
(5) | FND. WALL - VERTICAL 30| 6 42 6 2 [ 7 50 7 \
(6) | FND. WALL - TIES 8 5 8 5 8 5 8 5 — : —
(7) | FND. WALL - HORIZONTAL 4 5 4 5 4 5 4 5 i : t
2 FND. WALL - HORIZONTAL 8 5 8 5 10 | 5 12 | 5 3.0 © 10' - 0"
3 FND. WALL - HORIZONTAL 10 | 5 12 5 14 5 16 5
BENDING DIAGRAM END SIDE
. D+2-8 | % > .o o . g
| | < I | | o
[— T l_— _l - . A . . . - . / et Zeldenrust, Richard
5" (IN) R. J1 » f 2.6 @ Concrete below finished ground line shall be placed directly against undisturbed ' £ %ﬂ"-‘ Jul 62017 7.43 AM ‘
1 i @ : A : cosign
= earth, or alternately, backfill placed around foundation shall be compacted in
@ T ® : ¢ aro
< u,l ] - conformance with Standard Specification 2-09.3(1)e, method 1 or 4. SIGN BRIDGE (TRUSS-TYPE)
@b+2-8 1 I © All formwork shall be removed. FOUNDATION TYPE2 & 3
(5 VAREES - f - .
[~ varEs | =]l | 5 FOUNDATION TYPES 2 & 3 STANDARD PLAN G-70.30-04
—_— — T o l SHEET 1 OF 1 SHEET
% @é | APPROVED FOR PUBLICATION
N oy - Y3 Carpenter, Jeff
> /4?2. 1 Q/W Jul 212017821 AM -
STATE DESIGN ENGINEER
(ALL DIMENSIONS ARE OUT TO OUT) "7‘ Washington State Department of Transportation
2" (IN) RADIUS, UNLESS OTHERWISE NOTED /4
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DRAWN BY: BILL BERENS

112" (IN)

DIAM. BOLT

WITH (2) WASHERS

NOTES

1. Windbeam and 3" (IN) Z-Bar are aluminum. All nuts, bolts, washers, and other
hardware shall be stainless steel per Standard Specification Section 9-28.11,

SIGN PANEL AND (1) L T . 4
7/8" (IN) DIAM. MAX. TOOLING (1) LOckNU except as noted. Galvanize all non-stainless steel parts.
ACCESS OPENING ~
1/4” (IN) MIN. FROM 2. See Standard Plan G-90.20 (Monotube), or G-90.30 (Truss) for additional
FLANGE ER{%E) _\NP N Overhead Sign Mounting details.
% / Jr/x/ 1 i i
S22 <. Y Syap— =t = 3. For VMS mounting, the Contractor may substitute W6 x 12 steel or W8 x 13 steel
SN ALIGN OPENING WITH sections for the Vertical Brace W4 x 13 steel.
HOLE FOR 1/2" (IN) DIAM. BOLT
(TYP) *% 3" (IN) Z-BAR
VERTICAL BRACE ~
W4 x 13 STEEL (TYP.)
(SEE NOTE 3)
PARTIAL VERTICAL BRACE N VAP | —_
@ Z-BAR CONNECTION L w
TOP 5 ]
TOP OF SIGN PANEL OR VMS “
’/_ SIGN WIDTH
' ("X" ~ SEE CONTRACT) 0.175" (TYP.)
FILL OPENING WITH 3/16" (IN) RIVETS ~ 1
FULLY TORQUED 4" (IN) SPACING (TYP.) L SPACING @ €' - 0" MAX. 1 1'- 0" MIN.
ASTM A325 BOLT IN ¢ i i (TYPICAL) i 3 -0"MAX. WINDBEAM DETAIL
ACCORDANCE WITH 4 i i (TYP)
STD. SPEC, SECTIONS \ : i
6-02.3(17) K & 6-03.3(33 !
L : ' go -
. ! ¢ !
o) | k i WINDBEAM ™__ UPPER SIGN
/ w X F ! ; I , ‘ PANEL
% 1/2" (IN) DIAM. BOLT ML | — ! — I T ) 2
VERTICAL BRACE ~ __ X . i % 3/16" (IN) RIVETS (TYP.) ~
N WITH (2) WASHERS ! : 1 ¢ "
W4 x 13 STEEL \\ AND (1) LOCKNUT / | ! | J .~ 4" (IN) STAGGERED SPACING
3" (IN) Z-BAR . i | 4
SECTION ! ¢
@ i % e ™\__ LOWER SIGN
* ATTACH ON BOTH SIDES OF WIDE FLANGE STEEL POST g ; T & 3] N PANEL
S —
% % TOOLING ACCESS OPENING AND HOLE FOR 1/2" (IN) DIAM. WINDBEAM _/ ! o k& &
BOLT MAY BE FIELD DRILLED P ! 2l olz
(Typ.) i 5| ml3 HORIZONTAL SIGN PANEL SPLICE
i <! T
BACKOF ___—"] i &=z g w
SIGN PANEL i i 22 &9
R —————————— o o —y P .
= — < S
VERTICAL BRACE ! R
(TYP.) !
|
|
i
VERTICAL BRACE ~ e

W4 x 13 STEEL N\

% POST CLIP ~
ALUMINUM ~

3/8" (IN) DIAM. x 1 3/4" (IN)
BOLT WITH 1" (IN) x 5/8" (IN) __
RECTANGULAR HEAD, WASHER,
AND LOCKNUT (TYP.)

N

WINDBEAM

3/16" (IN) RIVET (TYP.) ~ 4" (IN)
STAGGERED SPACING

WINDBEAM CONNECTION DETAIL

* ATTACH ON BOTH SIDES OF WIDE FLANGE STEEL POST

1

ELEVATION

ASSEMBLY NOTES

All parts shall be plumb and square.

Bring all parts into full contact with each other.

Fasteners and associated hardware shall
be in a snug tight condition when assembled.

Bolted parts shall fit solidly together.

Zeldenrust, Richard

CRETIT 1162017 7:45 AM

OVERHEAD SIGN BRACING
AND MOUNTING

cosign

STANDARD PLAN G-90.10-03
SHEET 1 OF 1 SHEET

APPROVED FOR PUBLICATION

) Carpenter, Jeff
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J{// 1 Jul 112017 120 PM
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DRAWN BY: BILL BERENS

SIGN WIDTH

1. Install Sign Lighting Luminaires (and Brackets) only when required in the Contract.

2. All nuts, bolts, washers, and other hardware shall be stainless stee! per Standard
Specification Section 9-28.11, except as noted. Galvanize all non-stainless steel parts.

3. See Standard Plan G-90.20 (Monotube), or G-80.30 (Truss) for additional Overhead
Sign Lighting details.

NOTES
("X" ~ SEE CONTRACT)
—A~ '—B* ! B* i - A—
!
= == VERTICAL
L/ i ; BRACE SPACING
» —}
3 (N) Z-BAR —11 H I ’g‘ g WITH SIGN LIGHTING
i Zlo &
WINDBEAM (TYP.) —\\ i o ‘° ZlE SIGN A B*
1] n —
o o B 17wy WIDTH
h i 2|2 z|w ONE SIGN
BACK OF SIGN __"1 i SERE LIGHTING LUMINAIRE
PANEL ~ [m = = gl @),
L/ i S| 8-0" 6" 3-6"
d i R A : . gy
VERTICAL BRACE (TYP.) (o) 1 | S| . 10'-0 6 4.6
|=;=L ;[  (TYP) 12-0" 6 5-6
LUMINAIRE BRACKET (TYP. [ —" w0l v-0 | 6-00
ONE SIGN LIGHTING LUMINAIRE 1¢-0"| 2-0" | 6-0"
TWO SIGN
BRACE PLACEMENT LIGHTING LUMINAIRES
SIGN WIDTH (W)
1 U - 0" 6" 4! - 3"
("X" ~ SEE CONTRACT) a' - - —
1AW 1”7 W AW 20-0"] 6 4-8
i Q | 22' -0 6 §5-3
—A—] ; LA B* . Bt—! B ; e A— 24'-0 6 -9
; ! i : i 26-00| 6 |6-3
[E'_T/ T ﬁf; T T - 28'- 0" 6" 6-9
3" (IN) Z-BAR — 1] ! ‘IL ! g = 0-0"| 1-0" | 7-0
b + l + - (ZD : = Q 32' . 0" 2. 0" 7T-0"
WINDBEAM (TYP.) —|| ! g ! gle = E Z - _
N ! | ! Slo 213 THREE SIGN
= -1 i o= = ol Yo LIGHTING LUMINAIRES
LA ! i ! 22 Zz|H
- = 2 H
PANEL ? i -:- G Py B0 | 6 le-212
. | . ™~ £
. | ! |
VERTICAL BRACE (TYP.) : ' : me—e 3 » % IF " B" EXCEEDS THE SPACING LISTED
[ 5 (Typ ON THE VERTICAL BRACE SPACING TABLE,
LUMINAIRE BRACKET (TYP) i TYP) ADD AN ADDITIONAL VERTICAL BRACE
TWO SIGN LIGHTING LUMINAIRES
BRACE PLACEMENT
SIGN WIDTH (W) 3" (IN) Z-BAR -
("X" ~ SEE CONTRACT) ’
W 113 W & 13 W W WINDBEAM (TYP) — |
i | i
Y W x| % . * : * 1 * H * : B* ] BRY o' le—A_
A B B B B B ——8 ! i ! A BACK OF SIGN _}i
[ : ! I ; I I ; PANEL
—— ——4 —— — me—- r
| | i
" » / ' ' ! g =
3" (IN) Z-BAR — = L L L o [&]
i | ! Zle IR
i ! i 2o B2
- i - — - &|7 W8
/ i i ! 7|z z|w
WINDBEAM __| 1] i i i S|IE o|d
ey |4 == ax == glo @2 VERTICAL BRACE (TYP.)
! ! ! n e
! I [
BACK OF SIGN ; IE | 3 (TYP
PANEL i i (Typ.)
LUMINAIRE BRACKET (TYP.) VERTICAL BRACE (TYP.)

THREE SIGN LIGHTING LUMINAIRES

BRACE PLACEMENT

ISOMETRIC VIEW

LIGHTING
LUMINAIRE

|
1 .
|

LUMINAIRE
BRACKET (TYP.)

Zeldenrust, Richard
W Apr21 2016 1:09 PM

OVERHEAD SIGN LIGHTINUE@

BRACING

STANDARD PLAN G-90.11-00

SHEET 1 OF 1 SHEET

APPROVED FOR PUBLICATION

Carpenter, Jeff
Caspenter, Jefd  Kpr2s20163:10 M
STATE DESIGN ENGINEER

A
Washington State Depariment of Transporiation
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DRAWN BY: BILL BERENS

3/8" (IN) x 3 1/2" (IN) x 6" (IN)
STEEL PLATE (TYP.)

9/16" (IN) x 3/4" (IN) SLOTTED
HOLE (VERT.) FOR 1/2" (IN)
DIAM. MOUNTING BEAM
BOLT (TYP.)

3/4" (IN) DIAM. SIGN '
]

BRACKET ROD l

WITH (4) WASHERS, —

(2) HEAVY HEX NUTS
AND (2) LOCK NUTS

STEEL CHANNEL ~ _/ -

CS5 x 9 (TYP.)

6" (IN) DIAM. HAND HOLE AND
REINFORCEMENT RING (TYP.) ~
INSTALL ON TOP OF MAST ARM AT
EACH SIGN LIGHT LOCATION (TYP.)
(SEE NOTE 5)

SIGN BRIDGE OR CANTILEVER
MONOTUBE BEAM

MONOTUBE BEAM
BRACKET (TYP.)

SEE Z-BAR CONNECTION DETAILS

3" (IN) Z-BAR

NOTES

1.

i\— 1/2" (IN) DIAM. BOLT

~ STANDARD PLAN G-90.10 LOCKNUT WITH NYLON
TA INSERT AND WASHER STEEL CHANNEL ~
¢ (SEE NOTE 8) C5x9
1" (TYP.) VERTICAL BRACE ~
"! I’_ o W4 x 13 STEEL ~ I~ //_ SIGN PANEL
x| .
| TlE rl: \ 1 ala
, N N 3/4" (IN) DIAM. HEX NUT __~ 5 iz
| & AND WASHER =
RSN —-—r 3/4" (IN) DIAM. SIGN
ol a TYP 3/8" (IN) x 4" (IN) x 3" (IN) BRACKET ROD
oot 7| (Tve) — = STEEL PLATE
! 3/8" (IN) x 4" (IN) x 3" (IN) STEEL CHANNEL ~ | N (TYP.)
i STEEL PLATE (TYP.) C5 x 9 (TYP.) ‘\ F
| |
| I
H | MONOTUBE l 7 W . VIEW e
: BEAM X |
i * |
-ia 1
; P. SIGN BRACKET l . N WINDBEAM AND
5 P ROD ~ WITH MONOTUBE 34" (IN) DIAM. SIGN ~ /~ POST CLIP
*i' LOCK NUTS \_J BEAM : & H |
i (TYP.) 1 MONOTUBE BEAM ~~ 455-4
i ! TYp)
|
o ; (TYP'>) ey 11! 3/8" (IN) x 4" (IN) x 3" (IN) ]
ey I STEEL PLATE v VERTICAL BRACE ~
! Qo R ] '
=Y 1R Y 'd | _— Wa x 13 STEEL
v oo d / % (SEE NOTE 6)
! LZIAN <wp) l 12 b
| * |
12" ' 1 Ny
L . . DRILL 9/16" (IN) DIAM.
(TYP.) %l . @ STEEL CHAN(';'E& 5 “\_ HOLE THROUGH WIDE
(TYP.) 13116° (IN) x 1* (IN) el BN FLANGE PER BOLT ~
€ SLOTTED HOLE SEE BOLT DETAIL
SECTION @ I IN CHANNEL (TYP.)
DETAIL @
SIGN PANEL
WINDBEAM (TYP.) N
= FOR VERTICAL BRACES WITH 0 i } i
\[ SSS LUMINAIRES, USE DETAILS BELOW N | 3/8" (IN) x 3 1/2" (IN)x 6" (IN)
e MATCHLINE ON LUMINAIRE STEEL PLATE e
W SSS BRACKET DETAIL ~ STANDARD _\ LOCK WASHER y
™ PLAN G-90.40 ¢ HARDENED
'\ MATCHLINE 1/~ WASHER (TYP,)
HORIZONTAL 3" (IN) Z-BAR
AT TOP OF SIGN WINDBEAM AND O D ANEEL
|/~ POST CLIP (TYP.) f
y
“ -@4 ----- : g
"’i HEX NUT g
f /
\ _‘<I—
BOTTOM OF SIGN PANEL
SIDE VIEW BOLT DETAIL
MONOTUBE CONNECTION

VERTICAL BRACE ~

W4 x 13 STEEL (TYP.)

(SEE NOTE 6)

PERSPECTIVE VIEW
MONOTUBE STRUCTURE

:. —

SIGN LIGHTING LUMINAIRE ~
WHEN SHOWN IN THE CONTRACT,
SEE STANDARD PLAN G-90.40

>
e

0

LUMINAIRE BRACKET (TYP.) ~
WHEN SIGN LIGHTING IS
SHOWN IN CONTRACT

Refer to Contract Plans for Monotube Beam Bracket
element sizes, dimensions, and weld symbols.

See Standard Plan G-90.10 for Sign Bracing and
Mounting details. For Sign Bridge Structure parts, see
Standard Specification Section 9-28.14(2).

Galvanize all non-stainless steel parts. See
Standard Specification Section 9-28.14(2) for
requirements.

See Standard Plan G-90.40 for Sign Lighting
details.

Hand holes shall be installed at the time of fabrication.
Only additional conduits for lighting accommodations to
previously non-illuminated structures may be installed in
field as long as the proper repairs are made to the
structure. For details notshown, see Standard Plan
J-75.40.

For VMS mounting, the Contractor may substitute
W6 x 12 steel or W8 x 13 steel sections for the Vertical
Brace W4 x 13 steel.

3' - 0" max. Vertical Brace and Monotube Beam Bracket
spacing for walk-in cabinet Type VMS installation.

All locknuts shall conform to Standard Specification
Section 9-28.11 as supplemented in the Special
Provisions.

For all sign lighting bracing details not shown, see
Standard Plan G-90.11.

Lo ; i, e Zueldenrust, l.{ichard

MWJ 162017 7:46 AM e

OVERHEAD SIGN MOUNTING
(MONOTUBE STRUCTURE)

STANDARD PLAN G-90.20-05
SHEET 1 OF 1 SHEET

APPROVED FOR PUBLICATION
£t .;/?'7 Ty 3017 130 P
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DRAWN BY: BILL BERENS

TRUSS CHORD

U-BOLT CONNECTION ~
3/8" (IN) DIA. U-BOLT,
WITH 2 LOCKNUTS AND
FLAT WASHERS (TYP.)

11,8"@
e

/ X

Y

DETAIL

HORIZONTAL 3" (IN)
Z-BAR AT TOP OF SIGN

SIGN BRIDGE OR
CANTILEVER TRUSS

®7

VERTICAL BRACE (TYP.) ~
W4 x 13 STEEL (TYP.)

il
L
4/

(SEE NOTE 4)

-~ HOLE (TYP.)

W4 x 13 STEEL
Z v (SEE NOTE 4)
N

SEE Z-BAR CONNECTION DETAILS
~ STANDARD PLAN G-90.10

DRILL 1/2" (IN)

4

VERTICAL BRACE ~ /
VERTICAL BRACE ~ W4 x 13 STEEL -
(SEE NOTE 4) \ J\

/— SIGN PANEL

2
™ winDBEAM (TYP)

SIGN LIGHTING LUMINAIRE (TYP.) ~
WHEN SHOWN IN THE CONTRACT,
SEE STANDARD PLAN G-90.40

LUMINAIRE BRACKET (TYP.) ~ /
WHEN SIGN LIGHTING IS

SHOWN IN CONTRACT

PERSPECTIVE VIEW
TRUSS STRUCTURE

3" (IN) Z-BAR

TOP TRUSS

CHORD '& |

e

/— SIGN PANEL

DEPTH OF TRUSS
r:

WINDBEAM AND
/_ POST CLIP (TYP.)

o+ | ed—

[l

f \_ BOTTOM OF

SIGN PANEL
SIDE VIEW

TRUSS CONNECTION

|_— U-BOLT CONNECTION (TYP)

NOTES

U-Bolts, Washers and Nuts shall be stainless steel, except as noted.

See Standard Plan G-90.10 for Sign Bracing and Mounting details.
For Sign Bridge Structure parts, see Standard Specification Section
9-28.14(2).

Galvanize all non-stainless steel parts. See Standard Specification
Section 9-28.14(2) for requirements.

For VMS mounting, the contractor may substitute W6 x 12 Steel or

. W8 x 13 Steel sections for the Vertical Brace W4 x 13 Steel.
. 3'- 0" MAX. Vertical Brace spacing for Walk-In Cabinet Type VMS

installation.

. All locknuts shall conform to Standard Specification Section

9-28.11 as supplemented in the Special Provisions.

For all sign lighting bracing details not shown, See Standard
Plan G-90.11.

Zeldenrust, Richard

. /%(/W Jul 6 2017 7:46 AM

cosgn

OVERHEAD SIGN MOUNTING

(TRUSS STRUCTURE)

STANDARD PLAN G-90.30-04

SHEET 1 OF 1 SHEET

APPROVED FOR PUBLICATION
' !w ,;-'Jf{/"”f{,:‘jfff’ " Carpenter, Jeff

Jul 112017 1,19 PM
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DRAWN BY: LISA CYFORD

KEY

@ Meter base per serving utility requirements. As a minimum,
the meter base shall be safety socket box with factory
installed test bypass facility that meets the requirements of
Euserc Drawing 305.

@ Main Breaker (See Breaker Schedule).

(® Photocell Breaker (SPST 15 AMP - 120/240 volt). PHOTOCELL BYPASS

(@ Test With (SPDT snap action, positive close 15 AMP -
120/277 volt "T" rated).

® Photoelectric Control, Standard Speclfication 9-29.11(2).
(® Branch Breaker (see Breaker Schedule).

) DISCONNECT SWITCH
@ signal Transformer Breaker (see Breaker Schedule). ~ SEE NOTE 2

Contactor (see Breaker Schedule).
(® Receptacle Breaker (SPST 20 AMP - 120/240 volt).
Receptacle, Grounded (GFCI 20 AMP - 125 volt).

@ Neutral Buss, 14 lug copper with stainless steel Allen head
screws,

@ Photocell Enclosure - enclosure to be fabricated from 5/8"

0VAC

[

s,
1

OY----a
O/ -=-=-a

expanded steel mesh with welded seams and mounting
flanges. Hot dip galvanized after fabrication. Type 5052 - H32

aluminum with 5/8" x 5/8" openings equivalent to 5/8" expanded TO SIGNAL CKT
steel mesh may be used was alternative material. See TRANSFORMER

Photocell Enclosure Mounting details, Standard Plan J-3b.

@3 Hinged front facing door with 4" x 4" min. polished wire SPARE CKT [\

glass window.
Hinged dead front with 1/4 turn fasteners or slide latch.

@ Cabinet Main Bonding Jumper. Buss shall be 4 lug tinned
copper. See Cabinet Main bonding Jumper detail,
Standard Plan J-3b.

Spare Branch Breaker (DPST 20 AMP - 240/480 volt).
@ Metal Wiring Diagram Holder.
Removable Equipment Mounting Pan. @C C
6" x 6" min, underground feed - service wire-way (left rear

comer). l:(:)
@9 Screened Vents, 2 required, 1 each side, louvered plates.
@) Heater Breaker (SPST 15 AMP - 120/240 volt). @
@ Thermostat, 40°F closure 3 differential.
@ Strip Heater (100 watt nominal), with terminal strip cover. @
@D Transformer Breaker (DPST 15 AMP - 480 volt).

@ Dry Transformer (480/120 volt) 3 KVA copper
bussed and copper wound..

@ Reserved for meter, current transformer and/or disconnect
switch as required by the utility.

£

T2

SPARE CKT [\

o ¢

N

PRIMARY DISCONNECT
AHEAD OF METERBASE

THISIS A
MOLDED CASE SWITCH

ITIS NOT AN AUTOMATIC TRIP

2" MIN.
6'

CIRCUIT BREAKER

LABEL "A"

BWR
PHOTOCELL TEST
TEST ON ,-C;)"\: ~~« OFF-AUTOMATIC

J"‘:gf? ILL CKT A
O

,‘:f\ ILL CKT B
(8)

o
,‘_—_f\lu_ CKTC
&

:gfeg:ii ILLCKT D
®

,_‘:f\ ILL CKT E
O

000

®

[ 6000

@D 24 circuit panel board - minimum size with separate main
breaker.

Label Cabinet with Buss work rating.
@ 6 Circuit Panel Board - minimum size.

Molded Case Switch, Rating of switch shall equal or exceed main breaker rating.
Provide landing lugs rated to accept 350 Kemil conductors. (Omit if utility requires
the disconnect switch to be mounted externally, or if the utility does not require
the disconnect switch).

@) Molded case switch standoff bracket. (Omit if utility requires the disconnect switch to be
mounted externally, or if the utility does not require the disconnect switch).

@2 Molded case switch enclosure with cover. (Omit if utility requires the disconnect switch to
be mounted externally, or if the utility does not require the disconnect switch).

WIRING SCHEMATIC

o0

SIZE PER NEC.
MINIMUM SIZE # 2

10"

2'-6"

WARNING
1 Potential §$§
Arc Flash
]\ | @ Hazard

4-4"

6'-4"

1'-2"

(g
LH

\ LABEL "B"
\
/‘

o
PHOTOCELL
BYPASS

TEST ON

o
™
ASPHALT OR
\ CONCRETE
|l L
) : b A .’:\‘ A

FOUNDATION DETAILS ~ SEE /
STANDARD PLAN J-10.10

SERVICE CABINET DETAILS

b ®

14"

15

5-29-13
SERVICE CABINET TYPE E

(O - 200 AMP TYPE 240/480
SINGLE PHASE

STANDARD PLAN J-10.22-00

SHEET 2 OF 2 SHEETS
APPR D Fi BLICATION .
29
STATE DE/GN ENGINEER DATE
"7" Waoshington Stote Depariment of Transportation




1

PLAN VIEW

ELEVATION VIEW

CABINET
TRANSFORMER DIMENSIONS
SIZE (KVA)
H w D
UPTO 12.5 48" | 24" | 20"
12,6 TO 37.5 60" | 32" | 30"
I

SIDE VIEW

TRANSFORMER CABINET HOUSING

®
o
R =R
| | S
o | [Ae
It L LS
. 6
: M A @
TS
1
[0 06 000000004d] IBSENY,
ALARAD
S a5

480V OR 240V INPUT - 240V/120V OUTPUT

00

WIRING SCHEMATICS

] o

]
© 00000006

NOTES

24"
(MIN,)

3
1

o > PN

pole breakers may be used.

/® 6.

A

N

|

I

L~

L Y S

g 8.

TRANSFORMER CABINET DETAILS

L
-
v

SECTION @

&

®

@

®

@

P77

®

Y

®

POSITION

NUMBER

BREAKER PANEL DETAIL

[
©
XS

®

[ 9006000000006 |

OF

480V OR 240V INPUT - 120V OUTPUT

or rivets.

1. Cabinet construction shall meet the requirements of Standard Specification 9-29.25.
Aluminum cabinets shall have mill finish.

Busswork shall be rated for 100 Amps minimum.

Transformer size, input voltage, and output voltage shall be as shown in the Contract Plans.
Secondary branch breakers shall be bolt in type. See Contract Plans for breaker schedule.
Secondary branch breakers may be either single or double pole breakers. Only two double
Cabinet anchor bolt pattern is determined by the cabinet manufacturer. All anchor bolts shall
either be hot dip galvanized or stainless steel cinch bolts. Bolts shall extend a minimum of

1.5 inches above the concrete pad. See Standard Plan J-10.10 for Foundation details.

7. Transformers 7.5 KVA and larger shall be supplied with two full capacity taps, one at 5%, and
one at 10% below normal capacity.

Engraved phenolic nameplate shall read "SUPPLIED FROM SERVICE CABINET S7? 7??7?".
See Contract Plans for service cabinet S number. Nameplate shall be attached with screws

9. Cabinet shall be oriented such that it opens away from traffic.

10. Available fault current label shall meet the requirements of National Electrical Code Article

110.24.

KEY
TRANSFORMER
PRIMARY MAIN BREAKER ~ DPST

SECONDARY MAIN BREAKER AND 6 CIRCUIT
BREAKER PANEL ~ SEE BREAKER PANEL DETAIL

SECONDARY MAIN BREAKER ~ DPST; ONE POLE
UN-USED FOR 120V ONLY SECONDARY

SECONDARY BREAKER(I_SW- SPST OR DPST
(DPST BREAKERS USE TWO POSITIONS)

RECEPTACLE BREAKER ~ SPST 20 AMP
ISOLATED NEUTRAL BUSS ~ 12 LUG TINNED
COPPER

GROUND BUSS ~ 12 LUG COPPER
RECEPTACLE (GROUNDED) ~ GFCI 20 AMP

ENGRAVED PHENOLIC LABEL PLATE
(SEE NOTE 8)

AVAILABLE FAULT CURRENT LABEL
(SEE NOTE 10)

UPPER SECTION HINGED DEAD FRONT ~
ONLY BREAKERS AND RECEPTACLE FRONT
ACCESSIBLE WHEN CLOSED

(3 LOWER SECTION HINGED DEAD FRONT ~
ONLY MAIN BREAKER ACCESSIBLE WHEN

® 0 BPE QP ©® ® VOO

ENCLOSED LOW VOLTAGE WIREWAY

@ SUPPLEMENTAL GROUND ~ CONNECT GROUND
BUSS TO PAD FOUNDATION REBAR

LOW VOLTAGE POWER CONDUIT(S) TO LOADS

@ GROUND ELECTRODE CONDUIT ~ SEE STANDARD
PLAN J-60.05, SHEET 3 (SUPPLEMENTAL GROUND)

HIGH VOLTAGE INPUT POWER CONDUIT

SCREENED VENT LOUVERS ~ MINIMUM 2 REQUIRED
(1 EACH SIDE)

HIGH VOLTAGE INPUT CONDUIT RESERVE AREA

KEY CONT.
@ k%\éVAVOLTAGE AND GROUND CONDUIT RESERVE

(G2 CABINET BONDING JUMPER AND LUG
(@3 GROUND ELECTRODE ~ SEE STANDARD PLAN J-60.05,
SHEET 3

Bailey, Ted

WW&? Apr 182017 3:11 PM
cosgn

TRANSFORMER CABINET
(480V/240V - 240V/120V)

STANDARD PLAN J-10.25-00
SHEET 1 OF 1 SHEET
APPROVED FORCPUBLICATION
"arpenter,
i é///" ;,4%’ V2017 119 78 -
P STATE DESIGN ENGINEER
'7’_ Washington State Department of Transportation




DRAWN BY: FERN LIDDELL

POLE AND BRACKET CABLE ~

TO LUMINAIRE HEADS \
FOR GROUNDING DETAILS

POLE AND BRACKET CABLE ~

TO LUMINAIRE HEADS \
FOR GROUNDING DETAILS

SEE STANDARD PLAN HAND HOLE
J-75-41 ~ NOTE 7
™
LUMINAIRE POLE n
\ _
=
o =
BANDS NOT SHOWN S
FOR CLARITY | & w|<
-
F
ELBOW ~ SEE DETAIL o

1" (IN) CONDUIT ~ SEE
BRIDGE PLANS AND
DETAIL BELOW

1" (IN) DIAM. H. S. BOLT W/ HARDENED
LOCK WASHER AND HEAVY HEX
NUT (TYP.) (ASTM Ad49 OR F1554 GR.105)

HAND HOLE
(SEE NOTE 3)
SEE STANDARD PLAN i
J-75-41 ~ NOTE 7 \ S
1
LUMINAIRE POLE PEDESTRIAN
\ RAILING
2 To =
BANDS NOT SHOWN RS o
FOR CLARITY - S wlE
MY wnlFE
e
ELBOW ~ SEE DETAIL RN o
S5/
1" (IN) CONDUIT ~ SEE 49\
BRIDGE PLANS AND -
DETAIL BELOW R e BT eweca
1" (IN) DIAM. H. S. BOLT Y
W/ HARDENED LOCK WASHER Ao
AND HEAVY HEX NUT (TYP.) PSR TR TR
(ASTM A449 OR F1554 GR.105) el

SEE BRIDGE PLANS FOR
LUMINAIRE ANCHORAGE DETAIL

BRIDGE PEDESTRIAN BARRIER

ATTACHMENT BRACKET
AND CLAMP

LEAVE 2" (IN) OF OUTER JACKET OF /

POLE AND BRACKET CABLE AT
BOTTOM OF CLAMP (TYP.) /

GROUNDING _!
NUT

STRIP OUTER SHEATH \/
OFF POLE AND BRACKET

CABLE ~ (TYP.)

SEE NOTE 4

EQUIPMENT BONDING
JUMPER

DETAIL @

(TYPICAL FOR ALL VIEWS)

Y

SEE BRIDGE PLANS FOR LUMINAIRE

ANCHORAGE DETAIL

WHEN TRAFFIC BARRIER HEIGHT IS 42" (IN), MAINTAIN APPROXIMATE
HEIGHT FROM TOP OF BARRIER TO HAND HOLE SHOWN.

SINGLE-SLOPE BRIDGE TRAFFIC BARRIER
TYPICAL SECTIONS

CONDUCTORS TO
LUMINAIRE
POLE LUMINAIRE
o
MAX.
HAND HOLE
(SEE NOTE 2) EQUIPMENT GROUNDING

|

SINGLE QUICK DISCONNECTS
/ (SHOWN UP FOR CLARITY)

EQUIPMENT GROUNDING
CONDUCTOR

CONDUCTOR

EQUIPMENT BONDING
JUMPER

1" (IN)

COUPLING

STEEL BASE
PLATE

POLE AND BRACKET CABLE ~
TO LUMINAIRE HEADS
FOR GROUNDING DETAILS
SEE STANDARD PLAN
J-75-41 ~NOTE 7

LUMINAIRE POLE

BANDS NOT SHOWN
FOR CLARITY

ELBOW ~ SEE DETAIL

(SEE l
F'CONTRACT) !

1* (IN) CONDUIT ~ SEE
BRIDGE PLANS AND
DETAIL BELOW

1" (IN) DIAM. H. S. BOLT W/ HARDENED
LOCK WASHER AND HEAVY HEX
NUT (TYP.) (ASTM A443 OR F1554 GR.105)

SEE BRIDGE PLANS FOR LUMINAIRE
ANCHORAGE DETAIL

F-SHAPE BRIDGE TRAFFIC BARRIER

g ) Zeldenrust, Richard

MWJM 202016 8:31 AM

BUSHING CONDUIT

CONDUIT DETAIL

ROUTE CONDUCTORS TO LUMINAIRES
AND BONDING CONNECTION AT HAND HOLE ~
SEE CONTRACT FOR QUANTITY
{TYPICAL FOR ALL VIEWS)

STEEL LIGHT STANDARD
ELBOW MOUNTING ON
BRIDGE & RETAINING WALL
STANDARD PLAN J-28.45-03
SHEET 2 OF 2 SHEETS

APPROVED FOR PUBLICATION
Cartentor, Jeff 31 2016 8.28 AM
%W . . ST:TEDE;IG:ENGINEERfT . )
vﬁ ashington State Department of Transporiation
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NOTES
CONDUCTOR ATTACHMENT BRACKET ~

DRAWN BY: FERN LIDDELL

" A . (TYP.) ) ) )

1/4” (IN) THICK STEEL x 2 (IN) WIDE = 47 (IN) LONG 3116 1. Pole Base Plate for a Slip Base design shall be 1 1/4" (in) steel manufactured from ASTM A572 GR.50
or ASTM A588. Pole Base Plate for a Fixed Base design shall be either 1 1/4" (in) steel manufactured
from ASTM A572 GR. 50, ASTM A588, or 1 1/2" (in) manufactured from ASTM A36. All Pole Base

ROUND ':‘,\TS?DSEMSSJSS @_/ CLAMP ~ 1/8" (IN) THICK STEEL Plate notched surfaces shall be finished smooth.
x 2" WIDE x 3" (IN) LONG
2. Round and smooth all edges along wire-way to protect conductors. See Standard Plan J-28.70 for
POLE BASE PLATE N wv / o { wiring details.
z 3 -
h) = e . .
GROUNDING BOLT S 7 3. Galvanizing shall be in accordance with AASHTO M 111,
REMOVABLE RAINTIGHT HAND T @ ! & 4. See Standard Plans C-8b, C-85.14, and J-28.60 for foundation and base plate requirements when
HOLE COVER WITH GASKET ~ ] ~ steel light standards are mounted on concrete traffic barrier.
FASTEN WITH TWO STAINLESS
NS STEEL (ASTM F 593) SCREWS @ 5. See Standard Plan J-28.42 for details when Slip Base is required.
THE CONDUCTOR ATTACHMENT CON- 360 -~
p TYPICAL HAND HOLE ORIENTATION FIGURATIONS VARY AMONG DIFFERENT - S S
LUMINAIRE POLE MANUFACTURERS. CONDUCTOR ATTACH- Tvp) E
TN VIEW MENTS ARE REQUIRED ON ALL POLES, :
HAND HOLE FIXED OR SLIP BASE.
/_ FIXED BASE: RADIUS = ( D/2+1/16" ) (TYP.) ~ FOR /j\
//h @ T=RIM PLATE THICKNESS BY LUMINAIRE *D," SEE TABLE ON STANDARD PLAN J-28.30 DA f
POLE FABRICATOR . SLIP BASE: RADIUS = 9/16" (TYP.) ~ MATCH SLIP
° e PLATE, STANDARD PLAN J-28.42 . &
r&, ° . LUMINAIRE POLE / S
W O3l POLE BASE PLATE
0 HAND HOLE ~—
a, - @—/ GROUNDING BOLT
~lm & LUMINAIRE POLE
Zlbg2 v o
= 82% r @ CONTINUOUS {
els9 - BACK-UP RING ’
Z|= S50 \\O/ Vs
“|oEg = o < S
ww . ~. -~
NEEN ~ ﬁ“ MIN POLE BASE PLATE j/L_//\_ 1'- 3" DIAM
" POLE BASE PLATE ] 6" (IN) DIAM. HOLE BOLT CIRCLE
FOR PLATE THICKNESS, REFER TO NOTE 1
FOR DETAILS NOT SHOWN, SEE VIEW ABOVE }
1l 1
AN WAL e ST ANDARD LA SEOR 1/4" (IN) THICK, OR NO THINNER THAN POLE WALL THICKNESS TOP VIEW
RETAINING WALL ~ SEE STANDARD PLAN J-28.45 \ .
TACK WELD IN ROOT OR CONTINUOUS SEAL WELD TO POLE BASE PLATE DETAIL
(COVER NOT SHOWN FOR CLARITY) VIEW BASE PLATE OR POLE WALL.
ELEVATION VIEW @ t = SIZE OF FILLET WELD BY LUMINAIRE POLE FABRICATOR.
CONFIGURATION AND LOCATION OF THE HAND HOLE SECTION @
VARIES AMONG MANUFACTURERS ~

MINIMUM SIZE OPENING SHOWN

6" DIAM. HOLE —\ @ /— POLE BASE PLATE

Zeldenrust, Richard

W Jul20 2016 8:29 AM

'STEEL LIGHT STANDARD
POLE BASE AND
HAND HOLE DETAILS

STANDARD PLAN J-28.50-03

SHEET 1 OF 1 SHEET

APPROVED FOR PUBLICATION
ter, Jefl

Cartenter. Jeff Jul 212016 8:29 AM

STATE DESIGN ENGINEER
AR
% Washington State Department of Transportation

1/4" BACK-UP RING LUMINAIRE POLE

ISOMETRIC VIEW




DRAWN BY: FERN LIDDELL

1'-0"

&"

212" NOTES

234" . 234"
A A
&/ v/

A
\J/

STEEL PLATE 1 3/4" (IN)

See Standard Plans C-8b and C-85.14 for foundation and anchor bolt details.

Round and smooth all edges around hand hole and along the wire-way to

” . protect the conductors.

| ™~ HAND HOLE

(ASTM A 572 GR. 50
5— OR ASTM A 588)

!
O&i

AONONOWNNNN 4.

BACK-UP
|_— BACK-UP RING

| _—— 5" DIAM. HOLE CONTINUOUS BACK-UP RING ~ 1/4" (IN)

OR NO THINNER THAN POLE WALL
THICKNESS ~ TACK WELD IN ROOT OR
CONTINUOUS SEAL WELD TO BASE PLATE
OR POLE WALL.

CONDUCTOR ATTACHMENT ~
SEE DETAIL

[~ PoLE WALL

[T——— GROUNDING BOLT

1" MIN. |

3/16

9
Y
N

POLE WALL

POLE BASE PLATE

Ot

[ ~— HAND HOLE

REMOVABLE RAINTIGHT HAND
HOLE COVER WITH GASKET ~
FASTEN WITH TWO STAINLESS
STEEL (ASTM F 593) SCREWS

e

1

©

(MIN)

</

3/8" (IN) DRAIN TUBE
_\ /,I";
[ & S—

7/

13/4"

___/

<I> T = RIM PLATE THICKNESS BY LUMINAIRE POLE FABRICATOR

@ t = SIZE OF FILLET WELD BY LUMINAIRE POLE FABRICATOR

/— LUMINAIRE POLE

HAND HOLE ~ CONFIGURATIONS VARY
AMONG DIFFERENT MANUFACTURERS

_®

ANCHOR BOLT (TYP.) ~
SEE NOTE 1

TOP OF POLE BASE PLATE

GROUT

TOP OF
/‘ FOUNDATION / BARRIER

SEE NOTE 4
PLACEMENT DETAIL

SECTION

LUMINAIRE POLE

HAND HOLE

POLE BASE PLATE

ISOMETRIC VIEW

3. See Standard Plan J-28.70 for wiring details.

Install grout after plumbing the pole.

CONDUCTOR ATTACHMENT

BRACKET ~ 1/4" (IN) THICK
STEEL, 2" (IN) WIDE x 4" (IN)
LONG

CLAMP ~ 1/8" (IN) THICK STEEL,
2" WIDE x 3" LONG

CONDUCTOR ATTACHMENT DETAIL

CONFIGURATIONS VARY AMONG
DIFFERENT MANUFACTURERS

Zeldenrust, Richard

/4,(//;2(4,77—“ Jul 20 2016 8:32 AM

cosgn
STEEL LIGHT STANDARD
BARRIER MOUNTED BASE

STANDARD PLAN J-28.60-02
SHEET 1 OF 1 SHEET
APPROVED FOR PUBLICATION
&’ﬁM- M; Carpenter, JefT

Jul21 2016 8:29 AM
STATE DESIGN ENGINEER

v’p Washington State Department of Transponcﬁon




DRAWN BY: FERN LIDDELL

LUMINAIRE HEAD

LEAVE 2" (IN) (MAX.)
OF OUTER JACKET OF
POLE AND BRACKET
CABLE AT BOTTOM OF
CLAMP (TYP.)

GROUNDING NUT

“X INSTALL SIZED REDUCING WASHER
AND CONNECTOR TO SECURE CON-
DUCTORS AT END OF MAST ARM (TYP.)

NUT CONDUCTOR
DISCONNECTS

STRIP OUTER JACKET
OFF POLE AND
BRACKET CABLE ~
(TYP.)

POLE AND BRACKET CABLE ~ Iy POLE AND BRACKET -
TO LUMINAIRE HEAD Ky CABLE ~ TO LUMINAIRE 1" MAX.
i HEADS
CONDUCTOR 1}
ATTACHMENT N
BRACKET v/
\ \i CONDUCTOR
HAND Vik Aﬁpé%}f\“éﬁg ™~ HAND
HOLE -:-L HOLE ~——
il
DETAIL "C"
ELIMINATE ALL SLACK GROUNDING NUT ELIMINATE ALL SLACK
HAND HOLE RMC CONDUIT

TO GROUNDING
4 NUT CONDUCTOR
DISCONNECTS

SINGLE QUICK
DISCONNECTS LUMINAIRE POLE

[/

R

(th — 1" MAX.
_I] w0
b . > “a , " b b,
A SN . _\]'_ SEE DETAIL "C" OR "D" SEE DETAIL "C" OR "D" - . b
BASE WIRING DETAIL ' ©rR CONDUIT TYPE PER CONDUIT TYPE BASE WIRING DETAIL

FOR SINGLE MAST ARM
(SLIP BASE SHOWN ~ FIXED BASE SIMILAR)

FOR DOUBLE MAST ARMS
(SLIP BASE SHOWN FIXED BASE SIMILAR)

e |y
/(—-—--————————————-———————————....._———————-..-

DETAIL "D"
PVC CONDUIT
5' - 0" MIN. (PREFERRED)
10'- 0" MAX.
POLE AND BRACKET ,
CABLE i
I!
LIGHT STANDARD BASE <D EQUIPHENT BONDING JUMPER ~ FROM
(SLIP BASE SHOWN ~
TRAVELED WAY,  SHOULDER | FIXED BASE SIMILAR) FINISHED GROUND <2> EQUIPMENT GROUNDING CONDUCTOR
NE Bailey, Ted
£ L NOTE: 1> AND <2> MAY BE SAME WIRE Tt fscrd &«? Jul 18 2017 9:51 AM
cosgn

WM////& = “\-'.WW 3 N W 3> EQUIPMENT BONDING JUMPER ~ FROM STEEL LIGHT STANDARD
I s I T rOUNDATION WIRING DETAILS

JUNCTION BOX ~ ' &> DOUBLE QUICK DISCONNECTS ~ PULL
SEE AR RO~ / DOWN TIGHT TO CONDUIT (SHOWN STANDARD PLAN J-28.70-03
WIRING DETAIL,

LEFT UP FOR CLARITY)
SHEET 2 SHEET 1 OF 2 SHEETS

N CONCRETE FOUNDATION ~ A D PO et TION

. 4
SEE STANDARD PLAN J-28.30 ::;;:—;;.f}‘ 31212017819 AM

STATE DESIGN ENGINEER

"' VVDS'\II‘IQ'OH State Deporimenl of Iransporlahon

TYPICAL LOCATION OF JUNCTION BOX AND FOUNDATION




DRAWN BY: FERN LIDDELL

SPLICE (TYP.) ~
SEE SPLICE DETAIL

SINGLE WIRE

y

CONDUIT ~
[~ RMC OR PVC

rmmcccensedisovananaa

[N RN ———

JUNCTION BOX WIRING DETAIL
FOR GROUNDING REQUIREMENTS, SEE STANDARD PLAN J-60.05

GROUNDING END

CONDUCTORS BUSHING

REMOVE ALL SLACK
BEFORE INSTALLING
CABLE TIE

: DETAIL "A"

RMC CONDUIT

6> EQUIPMENT BONDING JUMPER ~ FROM
RMC CONDUIT

NOTE: <> AND ¢§> MAY BE SAME WIRE
<§> EQUIPMENT GROUNDING CONDUCTOR

<> CABLE TIE ~ 120 POUND TENSILE
STRENGTH, BLACK

END BELL BUSHING CONDUCTORS

BEFORE INSTALLING

REMOVE ALL SLACK
CABLE TIE

DETAIL "B"
PVC CONDUIT

APPLICATION FOR FIXED BASE SIMILAR,
EXCEPT NO CABLE TIE IS REQUIRED AT
JUNCTION BOX

<9 24" (IN) MIN. SLACK REQUIRED TO ALLOW
QUICK DISCONNECTS TO BE PULLED
OUTSIDE HAND HOLE 6" (IN) MIN.

LIMITS OF SPLICE ENCLOSURE ~ 5" MIN,

CONNECTOR ASSEMBLY -
SEE CONNECTOR AND
INTERNAL SEALING
DETAILS BELOW

SPLICE DETAIL

STEP 1 - CRIMP CONNECTION

CRIMP SPLICE

7

STEP 2 - WRAP CONNECTION

VINYL ELECTRICAL TAPE
(SEE NOTE 3)

1" MIN. l
I'SEENOTE 2 |

1" MIN. I CONNECTOR |
WIDTH

I'SEE NOTE 2}

TAPE
WIDTH

TAPE
WIDTH

OVERLAP
(112 TAPE
WIDTH)

TAPE OVERLAP DIAGRAM

WHEN USING WRAPPED VINYL ELECTRICAL TAPE:

- INSTALL TWO LAYERS OF SPIRAL WRAPPED TAPE.
- EACH SPIRAL LAYER SHALL HAVE AN OVERLAP OF 1/2
OF THE TAPE WIDTH (SEE DIAGRAM ABOVE).

CONNECTOR AND INTERNAL
SEALING DETAILS

N\

SINGLE WIRE

A ,L
!

CONNECTOR
SINGLE L 1"MIN. 1"MIN. __|\WIDTH VARIES| 1"MIN. | 1"MIN.
SEE DETAIL "A" OR "B" WIRE SEENOTE2 | (TYP) [~ 9116"- 11167 (TYP) SEENOTEZ __
PERCONDUITTYPE -\ | 0| T T R e |
| i ~m-----—Ezssscoospoco---oo ==~ 1/4" MIN. ~ SEE NOTE 1
. - ‘ 1
]

SINGLE WIRE

NOTES

1.

Each wire shall be physically separated by at least
1/4" (in) so that sealing material can fill in between
the wires; where heat shrink tubing is used for the
outer splice enclosure, it shall meet one of the
following requirements:

a. Have separate ports for each conductor
("WYE" or "X" shaped tubing). ~ or ~

b. Have rubber electrical mastic tape wrapped
around each conductor to ensure a weather-
proof seal. See Rubber Electrical Mastic Tape
Installation Detail, Standard Plan J-50.05.

Heat shrink tubing shall extend a minimum of one
inch onto the original wire insulation of each wire
in the splice. Rigid splice enclosures shall be
centered over the crimped connection.

Electrical tape used in splicing applications shall
be 3/4" (in) wide, be UL listed under UL 510, and
be CSA Certified under C22.2 NO. 197-M1983,

Crimp splices shall be installed with an approved
crimping tool for the type and size of crimp splice
used. Pliers and similar multi-purpose tools may
not be used.

Bailey, Ted
Jul 18 2017 9:52 AM

STEEL LIGHT STANDARD
WIRING DETAILS

i fort 6

STANDARD PLAN J-28.70-03
SHEET 2 OF 2 SHEETS

APPROVED FOR PUBLICATION
s ,,4 Carpenter, Jeff
4 77 J12120178 19 AM
STATE DESIGN ENGINEER
Washington State Depart t of T i
ashington State Department of Transportation
\/4




DRAWN BY: FERN LIDDELL

NOTES

1. These Foundations are designed for a minimum of 1,500 PSF allowable lateral bearing pressure for the soil. A Special
Foundation shall be required for soil with allowable lateral bearing pressure lower than 1,500 PSF.

2. These Foundations are designed for installation on level ground, or on sloping ground, not to exceed 2H : 1V slopes. Slopes

3. Where a foundation is constructed within a Media Filter Drain, the foundation depth shown in the Contract Plans
shall be increased by the depth of the Media filter Drain.

4. Foundations not within the parameters of this standard require Special Design. Contact the WSDOT Bridge and Structures
Office through the Engineer for Special Foundation Designs.

5. The top 2' - 0" of the foundation shall use a smooth form (such as paper or cardboard). After the concrete has cured, this

DESIGN CRITERIA:

This structure has been designed according to the Fifth Edition 2009 AASHTO
Standard Specifications for Structural Supports for Highway Signs, Luminaires,
and Traffic Signals. Basic wind velocity is 90 MPH. Design Life/Recurrence
Interval 50 years and Fatigue Category lII.

WIND VELOCITY:

90 MPH
Maximum Pole Deflection shall not exceed 0.7" in 30 MPH and 1.4" in 70 MPH wind.

LOAD CASE #1

Camera (1) - EPA =4.00 sq. ft. @ 2' - 0" above pole top, and:
Dish (1) - 1" - 0" diameter @ pole top level.

LOAD CASE # 2

Camera (1) - EPA = 4.00 sq. ft. @ 2' - 0" above pole top, and:
Camera (2) - EPA = 0.54 sq. ft. each @ 1' - 0" and 2' - 0" from pole top, and:

NEMA Cabinet (2) - EPA = 1.33 sq. ft. each @ 3' - 8" from pole top, install both NEMA
cabinets back to back, and:

Radio Equipment (2) - EPA = 2.25 sq ft. each @ 2' - 0" and 9' - 0" from pole top.
EPA = Effective Projected Area

ALTERNATE #2 - CONSTRUCTION METHOD

0]

&
&
&

Shoring or Extra Excavation as required. Excavated

area shall be backfilled with Controlled-Density Fill (CDF),
or with soil in accordance with Standard Specification
Section 8-20.3(2) and Compaction Method 1 of
Standard Specification Section 2-09.3(1)E.

GROUNDING CONDUCTOR # 4 AWG STRANDED COPPER WITH
3' (FT) MIN. SLACK. ROUTE CONDUCTOR TO CCTV TRAFFIC
SIGNAL STANDARD (CAMERA POLE) GROUNDING STUD.

CLAMP CONDUCTOR TO STEEL REINFORCING
WITH LISTED CONNECTOR SUITABLEFOR
USE EMBEDDED IN CONCRETE.

r b s s :Zeldenrust, Richard
)MW Jul 20 2016 8:34 AM

SEE NOTE 3.

FOUNDATION DETAILS

(4) 1 1/4* (IN) DIAM. ANCHOR BOLTS { BOLT CIRCLE + 4"
W/ (8) HEAVY HEX NUTS AND
(6) WASHERS PER BOLT ~ N BOLT
BOLT IS GALVANIZED, § i CIRCLE
FULL LENGTH (ASTM A449 ¥ | -4
OR F1554 GRADE 105) i — ¥y ANCHOR BOLT TEMPLATE ~ steeper than 2H : 1V require a special design.
1/2" (IN) PLATE, ASTM A36.
5 GALV. NOT REQUIRED
R (2 PER POLE)
ANCHOR BOLT %
TEMPLATE
| — 25 1/2" (IN) DIAM. .
s BOLT CIRCLE 1 3/8" (IN) HOLE _
e 1 (TYP.) entire form shall be removed.
alg ;
- % ANCHOR BOLT ASSEMBLY
e % THREADED LENGTH
N CAMERA DEPTH OF
CCTV TRAFFIC SIGNAL STANDARD POLE FOUNDATION | astm A o cooat GR 105
(CAMERA POLE) ‘\ ANCHOR BOLT HEIGHT "p"
FORLOAD [ 3H:1V
TOP OF BASE PLATE CASES " | "OR__|2H:1v | DIAMETER | LENGTH | BOLT.
#land#2 |FLATTER
TOP OF SCREEN . —— R = ST R
WELDED GALVANIZED CLOTH SCREEN ~ 20-30 | 4-6" | 6-6 11 4-4 5
SEE STANDARD PLAN J-75.40 ;88 SgATION 40 5.6" | 7-6 11/4" 4.4 251/2"
4 50" 7-00 | 9-0 114" 4-4 | 2512
N
WELDED GALVANIZED CLOTH SCREEN
CONDUIT COUPLING ~ INSTALL FLUSH CONDUIT COUPLING ~ INSTALL FLUSH
CAMERA POLE WITH TOP OF FOUNDATION (DO NOT CAMERA POLE WITH TOP OF FOUNDATION (DO NOT
\ﬁo GLUE PVC STUBOUT) \ = GLUE PVC STUBOUT)
27 (IN) DIeM. coNDut 7 2" (IN) DIAM. CONDUIT WITH 3
BOTH ENDS g e CAPS ON BOTH ENDS g =
: O : (U]
SCREEN ~ Zl, SCREEN =~ gl w©
SEE DETAIL \ o SEE DETAIL _\ =S =
o]o 5 wioe 5
A | A\ e/ 8 ___= P SN eyl __Z
Ry — A | L \ 7.4 77 2 rlI i l' 1
. 1 4 I T | f-l T . . f . 1 /7 T ﬂd | 14 . f
& :; e Olg  of ® i HE
T . 1 -1= H ' ! -
blp & & 1] - 4-11apam. 2|k, / )
: - - 7| Sw 4 - 11/4 (IN) DIAM.
T|%.8 N {1 P ~~ ANCHORBOLT |80 _L____,’,/ 1)
o0« = 2 MAX Ele da = a
<= | — . Lirno HL—]
a 558 T — > 1 GROUND 5028 /;i//~ MAX.
Z[R03 1 A SLOPE  |Q5% H { GROUND SLOPE
BlBas ' 2t 2|zZa 1
m%h—_ @" o B 70 M,
Sla2k 7= [ >_8-#78ARs - xEno i
El-2T EVENLY SPACED 2lzaz
w|B56 L|Z&=  unpisTURBED
] =42 W= EVENLY SPACED
o nZ SOIL (TYP
2|z . B|22Q (TYP)
e _]|.Z(N)CLR. (TYP.) £|ol 2" CLR. (TYP.)
wiZ"x wl|o= LIMITS OF l l CORRUGATED
nlo © #AHOOPS@1'-0"  H|Z D METAL PIPE
6 STRUCTURE ~
|~ ONCENTER(TYP.) 3} EXCAVATION J P I
a — #4 HOOPS @ 1'- 0"
. | ON CENTER (TYP.)
CONCRETE —/ 3'- 6" ROUND PrOptAls l+-01| 3-6"RoUND UNDISTURBED SOIL
CLASS 4000 P - CLASS 4000 P I(T;P ) - !

FOUNDATION REINFORCEMENT DETAIL
(CONCRETE CAST DIRECTLY AGAINST UNDISTURBED EARTH)

ALTERNATE #1

FOUNDATION REINFORCEMENT AND BACKFILL DETAIL
@ (CONCRETE CAST INSIDE CORRUGATED METAL PIPE STAY-IN-PLACE FORM) (SEE NOTE 5)

ALTERNATE # 2

STANDARD PLAN J-29.10-01

SHEET 1 OF 1 SHEET

TYPE‘CCTV TRAFFIC SIGN;\WL
STANDARD (CAMERA POLE)

APPROVED FOR PUBLICATION
ter, Jeff'
Cartenter. Jeff c

Jul 21 2016 8:30 AM
STATE DESIGN ENGINEER
A 3
VTI Washington State Department of Transportation




DRAWN BY: BILL BERENS

STAINLESS STEEL
FLAT WASHER e
(TYP. OF 3)
N T 15" ~—~—__ STAINLESS 7
! STEEL NUT {LL SEAMS
| STAINLESS STEEL
; ADJUSTING NUT 16
, (TYP. OF 2) )
. , 1420 X 1" (IN) 1/4 - 20 x 1" (IN) LONG STAINLESS STEEL (S.5.)
8 | Papt Rl GROUND STUD (TYPICAL 2 PLACES)
® 1/4 - 20 NC x 1" (IN) STAINLESS STEEL
p TACK WELD 3 PLACES STANDOFF ~ SILICONE SEALANT
1716 (TYP) PER STANDOFF (TYP.) "\ APPLIED TO THE OPEN END OF THE
\ STANDOFF (TYP.)
| I
|
L ! il \
/T T e ————— N
g 21.12"
s .
| |
PLAN VIEW
) 0.92" , 6.50" .
—1 — T d [}
. |& I (TYP.) ! (TYP.) i |
IS ! ! ! 0.375" (IN) DIAMETER i
! ﬁ : : ;1' HOLE (TYP.) T—HR '(b'
!
B St M2 2 % __ g STAINLESS STEEL = | Y
f e e e e e e e ==== 7 ||~ FLAT WASHER =
I 18.41" 1 : (TYP. OF 2) | 3.25"
I 0 !
' . ¥ STAINLESS STEEL ]
! 6.0"1 | ™\ ADJUSTING NUT I
i ! ] | (TYP. OF 2) . :
-— —— N . oy g~ Y S g Sk-— — - A (@) SRR I == S,
Y b : < ! 9K stamLess 2| 81
! -~ —@- , STEEL NUT n
— T | |
bla | . 1.355" (TYP.) i !
S|E | b ALL AROUND ! |
| |
ir_—_—__l" _______________________________ E——'T—-‘I I — —_— —
. N L Q-E 2 2 5—(4?» I=1E
i 1 i - =
ELEVATION VIEW
@ BARRIER BOX

1.5" (IN) x 1.5" (IN) x 1.
MOUNTING TAB WITH

" (IN) 12 GAGE
0.5" (IN) DIAM. HOLE
SEE DETAIL THIS PLAN (TYP.)

SIDE VIEW

NOTES

1. Junction Box shall be constructed of 12-gage, Type 304
stainless with steel welded seam construction. Finish shall be
# 2B for backbox and # 4 for the cover. Mounting Tabs shall
be constructed of 12-gage, Type 304 stainless steel. All
hardware shall be Type A304 Stainless Steel.

2. The System Identification letters shall be 1/8" line thickness
formed by engraving, stamping, or with a stainless steel weld
bead. See Standard Specification 9-29.2(4) for details.

3. Conduit Capacity = 8" (4" per end).

e UNIVERSAL
BARRIER
LID

1/4 - 20 x 1.00" (IN) LONG,

S.S., MACHINE SCREW,

PHILLIPS/SLOTTED HEAD

(TYP.)

EXPLODED ISOMETRIC VIEW
ASSEMBLY DETAIL

\@ BARRIER BOX

CLOSED CELL
NEOPRENE GASKET

=

CAN
%é§

Bailcy, Ted

WW&? Jul 18 20179.53 AM .
NEMA 4X
NON-ADJUSTABLE
FLUSH-MOUNT
JUNCTION BOX
STANDARD PLAN J-40.36-02
SHEET 1 OF 2 SHEETS
APPROVED FOR PUBLICATION

Carpenter, Jefl’
Jul 21 2017 8:18 AM

e
2 8 i
"ﬁi’z 1 g‘.?;' PA

STATE DESIGN ENGINEER
AR ) .
'7" Washington State Department of Transportation




DRAWN BY: BILL BERENS

21.00"
| Lors ; 6.50" |
o|d t(TYP) | (TYP) i
SIE ' ! i
— ! !
B & o ®
SYSTEM IDENTIFICATION
(SEE NOTE 2)
5
8t 175 &
ale
B |E
\ 0.255" (IN) DIAM. THRU HOLE
\/ 0.531" (IN) DIAM. x 82° (TYP.)
(® UNIVERSAL LID
21.00"
_| 1075 | 6.50" '
ol 1 (TYP.) f (TYP.) !
~ (= i i i
bt I ! !
s + < +
18.0" t__
8 ~5- 5| |4-
4 X % 4-
\ 0.25" (IN) DIAM. HOLE
(TYP.)
(@ GASKET

UNIVERSAL BARRIER LID
0.188" (IN) TYPE 304 STAINLESS
STEEL (S.8)

0.50" (IN) DIAM. HOLE

0.25" (IN) THICK
NEOPRENE GASKET

3
PLAN VIEW ISOMETRIC VIEW
i ]
' 3
I -
|
ELEVATION VIEW
MOUNTING TAB DETAILS

Tt W &4?’ iy 20179.53 AM
NEMA 4X
NON-ADJUSTABLE
FLUSH-MOUNT
JUNCTION BOX
STANDARD PLAN J-40.36-02

SHEET 2 OF 2 SHEETS

APPROVED FOR PUBLICATION
!/2’/// /,{/é’ ﬁqz‘?z‘;;;"ls AM

STATE DESIGN ENGINEER

7 Wushmglon State Depcmmeut of Iranspor‘lahon
v’




DRAWN BY: BILL BERENS

UNIVERSAL BARRIER LID

1/4 - 20 x 1.00" (IN) LONG,
S.S., MACHINE SCREW,

PHILLIPS/SLOTTED HEAD
(TYP.)

\@) COVER PLATE

ADJUSTMENT BOLT
~ SEE DETAIL, THIS PLAN

\—@ TEMPORAY COVER

1/4 - 20 x 1.00" (IN) LONG,

10 - 32 x 0.375" (IN) LONG, S.S., MACHINE SCREW,

S.S., SELF-TAPPING (TYP.) PHILLIPS/SLOTTED HEAD

(TYP.)

EXPLODED ISOMETRIC VIEW

ASSEMBLY DETAIL

CLOSED CELL
NEOPRENE GASKET

\@ BARRIER BOX

g

%;’W&'? Jul 18 2017 9:54A01::I8n

NEMA 3R ADJUSTABLE
FLUSH-MOUNT
JUNCTION BOX

STANDARD PLAN J-40.37-02

SHEET 1 OF 3 SHEETS

APPROVED FOR PUBLICATION

Carpenter, Jeff
24 r’é’ 1ul 212017 8.17 AM
V‘ﬂ" P cosgn

STATE DESIGN ENGINEER
Al
7’?‘ Washington State Department of Transporiation




DRAWN BY: BILL BERENS

12 GAGE
- TYPE 304 S.5.
&
B
|
i
1.50"
PLAN VIEW ISOMETRIC VIEW
STAINLESS STEEL R.= 0.50" 0.50" (IN)
FLAT WASHER (TYP) / DIAM. HOLE
(TYP. OF 3) 116 ,
e Hio ~—____ STAINLESS ~ ! 1 /! )
] STEEL NUT | ALL SEAMS - 8
! STAINLESS STEEL ! i 2
ADJUSTING NU
| ) STAINLESS STEEL .
I (TYP. OF 2) | FLAT WASHER
| e | /S
] ' ELEVATION VIEW
STAINLESS STEEL
ADJUSTING TAB DETAILS
116 (TYP) 0.33" (TYP. OF (TYP. OF 2) MOUNTING TAIL BARRIER BOX
j l BOTH SIDES) : STAINLESS (INTERIOR)
' o a— © 5 STEEL NUT
i
| 5.42"
i (TYP) 12 GAGE TYPE 304 S.S.
D B
PLAN VIEW ADJUSTMENT TA

1.5" S:I{:Il) X 1.5"éIN) x 1.5" (IN) 12 GAGE
SUPPORT ANCHOR WITH 0.5" (IN) DIAM.
HOLE SEE DETAIL THIS PLAN (TYP.)

[l i —
1/4 - 20 x .750" (IN) LONG, S.S., HEX

116

CAP BOLT WITH 1/4" (IN) S.S. LOCK

WASHER (TYP.) 1/4 - 20 x 1" (IN) LONG

——— — —

ADJUSTMENT TAB STAINLESS STEEL
i ~ SEE DETAILS, THIS PLAN (S.5.) GROUND STUD 8.00"
é@]- ....... i % ........ e (TYP). _._._._. L. (TYPICAL 2 PLACES) :
-®-
[ 18.41"

=
C
C
a

TACK WELD 3 PLACES

PER STANDOFF (TYP.) 1/4 - 20 NC x 1" (IN) S. S. STANDOFF
~ SILICONE SEALANT APPLIED TO
THE OPEN END OF THE STANDOFF
(TYP.)

ELEVATION VIEW END VIEW
(D BARRIER BOX

NOTES

1. Junction Box shall be constructed of 12-gage, Type 304
stainless steel with steel welded seam construction.
Finish shall be # 2B for barrier box and # 4 for the cover.
Support anchor shall be constructed of 12-gage, Type 304
stainless steel. All hardware shall be Type A304 Stainless
Steel.

2. The System Identification letters shall be 1/8" line thickness
formed by engraving, stamping, or with a stainless steel weld
bead. See Standard Specification 9-29.2(4) for details.

3. Conduit capacity = 8" (4" per end).
4. Box shall include # 8 AWG (min.) x 1 foot tinned, braided

copper Bonding Jumper for bonding Box and Telescoping
Top.

OBLIQUE VIEW
ADJUSTMENT TAB
WELD DETAIL
12 GAGE
TYPE 304 S.S.
PLAN VIEW ISOMETRIC
2.19" 1.18"
Bailey, Ted
‘ ‘ ! %Zﬁ/zﬁ’(&‘? Jul 182017 9.54 AM
St .i:‘ Raeribontog =
- TACK WELD NEMA 3R ADJUSTABLE
! = 3 PLACES FLUSH-MOUNT
ELEVATION VIEW END VIEW JUNCTION Box
ADJUSTMENT TAB STANDARD PLAN J-40.37-02
SHEET 2 OF 3 SHEETS
APPROJ/VED FOR PUBLICATION
-”:,;’;;M }2’;—‘;"" g;nz’?nztgrl; 20;7 AM

v

STATE DESIGN ENGINEER
A )
VT’ Washington State Department of Transportation




DRAWN BY: BILL BERENS

10.75"

16.00"
0.31" (IN) x 2.40" (IN) SLOT | 225"
150" 017" (TYP. OF (TYP) ey 0.25" 12 GAGE TYPE 304
== 7 BOTH SIDES 1/4 - 20 NC x 1" (IN) S.S. STANDOFF i ! avP) STAINLESS STEEL (S.5.)
[ /O 176 BOTH SIDES) ~ SILICONE SEALANT APPLIED TO i 1 -
—— i , THE OPEN END OF STANDOFF (TYP)) : i Y
A : | ! 0.188" DIAMETER HOLE
| _y_/_ .-:1_ 522 | TACK WELD 3 PLACES .
. “ avpr) | PER STANDOFF (TYP.) x : /_ (TYPICAL 6 PLACES)
Ll H L‘ _ | 'l_ i 8(.-%—-{» —————————————————————— o e —%ﬁ.—
e e e e 1 9 i
- . =
g‘ i ';/— WASHER
21.12" o \ i |
| ] —o- : . _El\@
|
TOP VIEW
ELEVATION VIEW 5/16" (IN) x 5.750" (IN)
" " @ COVER PLATE TEMPORARY —/ LONG THREADED ROD
] 1082 | 6.50 ! COVER TACK WELD NUTS
N|C 1 (TYP) ! (TYP) ! i 2.75" 21.00" TO THREADED ROD
ZIE || ! e DO (YpAMETER a1 6.50" (FIELD WELD)
| I i : _ . 1 [ : I
N ! !
S & e = ors | i ™) L Ger (@ ADJUSTMENT BOLT DETAIL
: 18.0 ] T IYPYLt i | (TYP.) i
0" . -~ ] . s . [
! — i 2|5 P i = 12 GAGE TYPE 304 S.S.
| ! o t H | | ] : | |
| , : Bl e N ! ! !
! ' . ! i g i L
. o e n L e O 225 2 %
Sl 1/4 - 20 x 1" (IN) LONG = < | —pmememe e -0 =y ! -
T ) (TYP) v
! STAINLESS STEEL ! ! e . i ). 4P
W T ! (5.5.) GROUND STUD ; l | <|E : I 0.375" (IN) DIAM. HOLE
o % | 1.561" (TYP.) | . < ; (TYPICAL OF 14 PLACES)
<& , ALL AROUND | [ — ) :
! ! b 8 =P iL.g L L ¢/
—————————————————————————————————————— e = 1 i a C ek e e e bt kbbbt 1 Cegdnds < B S
e Y < < < = - 300" | ° 15.00" \
f = (TYP) t i ~__ 10 - 32 UNF - 28 HOLE
, : L (TYPICAL OF 6 PLACES)
1 | [}
ELEVATION VIEW END VIEW - : &
|
@) TELESCOPING TOP % ad ; < <
|
ELEVATION VIEW
(@ TEMPORARY LID
20.75" 21.00"
; ) 0.75" 6.50" VERSAL
| 0.75 . 6.50 | o noas ! g UNI
s B v : " . | TYP.) H (TYP.) | BARRIER LID
: & I (TYP.) | (TYP.) 1 0.25" {IN) THICK o 1( ! ! 0.188" (IN)
E E: ' i : l NEOPRENE GASKET g E : : : TYPE 304 S.S.
— 1 i i i L ! L
S— T+ + e & & &
i
18.00 1——— SYSTEM IDENTIFICATION
i (SEE NOTE 2)
- ! Bailey, Ted
| H P Jul 182017 9.54 AM
0 Y R . ] 175 & At B =
S ! i 8 ' - NENMA 3R ADJUSTABLE
! © FLUSH-MOUNT
] = |~
i 8 E JUNCTION BOX
i wle STANDARD PLAN J-40.37-02
- & i 4o _ & @\ & & SHEET 3 OF 3 SHEETS
- ' : - ' \ APPROVED FOR PUBLICATION
| " , i ter, Je
. 0.255" (IN) DIAM. THRU HOLE Yy .
Crypy ) DIAM. HOLE 3278 S5k () DiAM % 65° (TYP.) i V//;T ATEDES!G:"::"E'Z:"”M
NGIN
ELEVATION VIEW ELEVATION VIEW 7‘ Washington State Department of Transportation
() GASKET (®UNIVERSAL LID y




18-GAGE STAINLESS

STEEL PIANO HINGE

~11R2"0

1/4* STAINLESS
STEEL BARREL,
1/8" PIN

(TYpP)

1-_1:

DRAWN BY: LISA CYFORD

1 1/2" CAPTIVE
SCREW ~
BURR END

LENGTH ~ SEE NOTE 6

PEN,

NOTLESS THAN 3"

EQUIPMENT BONDING JUMPER

, . CONNECTION (BOX) ~ SEE DOUBLE
I/ BONDING JUMPER CONNECTION
DETAIL STANDARD PLAN J-40.40

PIANO HINGE ~
SEE SECTIONB

NOTES

1. Drilling through reinforcing steel is not allowed. If steel is hit while drilling, the location
shall be moved and the abandoned hole filled with grout conforming to Standard

Speclification 6-02.3(20).

2. Mount the stainless steel support using an approved resin-bonded anchor system
- installed per manufacturer's recommendation. Anchor bolt embedment shall be 4 1/2"
minimum. Resin-bonded anchors shall be stainless steel and shall be 3/8" diameter.
11/4" x 114" CLOSED CELL Expansion Anchors are not allowed.
NEOPRENE GASKET 1" (TYP) o ) . i
~— 3. There shall be a minimum of 3" edge distance to the centerline of anchor holes in the
N1 concrete.
@ @ 4, See Standard Plan J-60.13 for Stainless Steel Channel details.
S| 5. The System Identification letters on the box lid shall be 1/8" line thickness formed by
J w engraving, stamping, or with a stainless steel weld bead. See System Identification
SECTION @ __ SYSTEM IDENTIFICATION (2 Detail and Standard Specifications 9-29.2(4).
14
LOCKNUT oE et ~ SEENOTE 5 B Z| 6. Junction Box shall be dimensioned as shown in the Contract. If the conduit sizes shown
ISOMETRIC VIEW CAULK (TYP.) & in the Contract are changed, the box dimensions shall be revised in accordance with
(SEE NOTE 8) @ 58‘,1{5’2‘5'{5,5’?.5‘3"1% éléhgl’ﬁgm < @ a NEC 314.28 using the 8 times multiplier for length and width dimensions.
2" (TYP) | 5" MIN. TO 8" MAX. | BONDING JUMPER CONNECTION 7. Equipment Bonding Jumper shall be # 8 AWG (min.) x 1 foot of tinned, braided copper.
- av) ! DETAIL STANDARD PLAN J-40.40 | N Q - _ _ ) ) )
S, S __/@__ 8. Fittings shall be UL listed and CSA-certified watertight on the outside of the Junction Box
1 §/8° x 1 5/8" STAINLESS | | | conduit connection. An insulated grounded end bushing shall be used to terminate Rigid
1 ] / I .
STEEL CHANNEL ON ~ =) Metal Conduit.
STRUCTURE (TYP.) % @ & / % 9. Junction Box shall be constructed of 12-gage, Type 304 stainless steel with welded seam
! construction and # 4 finish. Mounting Flange shall also be 12-gage, Type 304 stainless
HOCKING TAD ~ e ! FIELD DRILL 1/2" DIAM. HOLE FOR b steel.

(TYP.) ~ SEE NOTE 2

ONE SIDE ONLY IN LOWEST CORNER
(SEE STANDARD SPECIFICATION 9-29.2(3))

NUT ~ SPOT
WELD (4) PLACES

\:@

N

PLAN VIEW

EQUIPMENT BONDING JUMPER
CONNECTION (BOX) ~ SEE DOUBLE

EQUIPMENT BONDING " BONDING JUMPER CONNECTION 158 x5
JUMPER CONNECTION (LID) STAINLESS STEEL
A O AECTION (LID) ETAIL STANDARD PLAN J-40.40 CHANNEL (TYP)
MPER CONNECTIO |
JUHPER CONN N PIANO HINGE ~ a
DETAIL STANDARD
PLAN J-40.40 / SEE SECTIONB =
DETAIL e . I -
R T 1 1 1 T 1 \ 1 T T T T 1 L ] 1 1 1 1 1 1 ] 1 | I 1 T 1 L] I 1 )| —
< ey .
LOCKING TABDETAIL &% i s il e 3
GlZ ¥ef - -
wis Pi1il  NOT LESS THAN 3" Lgcxmc II;I\_BB(WP.) iy =
18-GAGE STAINLESS _P-_-_Jl_sq'_ SEE DET. il Bl
STEEL PIANO HINGE LY R : E °
[ [ 2 A |
JUNCTION BOX Yo} %____ E
HP H th =
) Z y ' 3/8" DIAM. x 1 1/2° vib w
LOCKING = g i §) i RESTLEONDED ANCHOR BOLT (TYP) STAINLESS STEEL i {] | &
11/4" x 114" o|o P BOLT (TYP.) P t
CLOSED CELL :95 #94:_-__ E
]
NEOPRENE 1 112" CAPTIVE A 14 s
GASKET SCREW ~ Pigl Ll bl
1 1l 1
BURREND ~ f._ .l TAPE (4) SPARE 1/4 - 20 NC x 1" STAINLESS Aol I E
< e STEEL PHILLIPS PAN HEAD SCREWS TO g
3 A INSIDE BACK OF BOX -
o 1 Q | "_Q—" % ——
1 ] 1 1 -
8 LS A Pid E
1116 N ' | DRAIN HOLE _ﬂ =
NUT ~ SPOT WELD ELEVATION VIEW (TYP) Z|&
(4) PLACES (MOUNTING FLANGE SHOWN) c £

DETAIL @

N \a\~ SYSTEM IDENTIFICATION
N DETAIL
B VSEENOTES o = 17 (VP | = T (YP)
f>/ | TI‘—S
h / RESIN-BONDED ANCHOR BOLT
\ ~ SEE NOTE 2 112" (TYP.) l I__T
SN L A
E \\\\I\ SEE NOTE &

/7

@ Equipment Grounding Conductor
@ Copper Solderless Crimp Connector
@ Equipment Bonding Jumper ~

<% Equipment Bonding Jumper
<& See Contract for conduit size

ISOMETRIC VIEW
(MOUNTING STRIP SHOWN)

N
N

3/16" FILLET WELDING BEAD (TYP.)
\_ ~ BEADING ON EDGE OF MOUNTING
FLANGE IS STAGGERED FROM
BEADING ON EDGE OF BOX

5-]5-13

TOP ENTRY
NEMA 4X SURFACE-MOUNT
JUNCTION BOX

STANDARD PLAN J-40.38-01

See Note 7 SHEET 1 OF 1 SHEET

APPRO?

STATE DESIGN ENGINEER
Waoshington State Depariment of Trunsportation
\7/ 4

and number
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R e ] :
H t = 1
] 1 O
i I\
i i
j !
\ ]
N o i 0
1 H
! i
| i
| 1
* GRS CONDUIT 1
] ]
i o %
D o e 1
1!
%) T ]
& i
[a9]
5 |
m
= ELEVATION VIEW
2
e
(]

EQUIPMENT BONDING JUMPER
CONNECTION ~ SEE DOUBLE
BONDING JUMPER CONNECTION
DETAIL

SEALING
LOCK NUT
(TYP.)

BEAD OF SILICONE

CAULK

PVC MALE
ADAPTER

@\

10— — ]

]l

i GRS CONDUIT

PVC CONDUIT

LOCK NUT ~ SEAL WITH
BEAD OF SILICONE
CAULK ~ SEE NOTE 6

\ —y v
X \_ INSULATED GROUNDED END
BUSHING ~ SEE NOTE 6
PLAN VIEW
(INTERIOR)

TAPE (4) SPARE 1/4 - 20 NC x 1" (IN) LONG
STAINLESS STEEL (S.S.) MACHINE SCREW,
PHILLIPS/SLOTTED PAN HEAD TO INSIDE
BACK OF BOX

T

RIGID PVC CONDUIT
BUSHING

NON-INSULATED GROUNDING CONDUCTOR

T L Ll L L L Ly p——

CONNECTION ~ FOR DETAILS ~ SEE SINGLE

BONDING JUMPER CONNECTION DETAIL

=3

PVC CONDUIT

FIELD DRILL 1/2" (IN) DIAM. HOLE FOR
DRAIN TUBE FROM THE INSIDE TO
OUTSIDE ~ ONE SIDE ONLY IN LOWEST

1/4 - 20 NC x 1" (IN) LONG,
S.S., MACHINE SCREW,

114 - 20 NC x 1" (IN)
GROUND LUG

JUNCTION BOX
COVER

FLAT WASHERS

FULL CIRCLE CRIMP
CONNECTOR

SINGLE BONDING JUMPER
CONNECTION DETAIL

(ALL HARDWARE TYPE A304 STAINLESS STEEL)

ADJUSTING NUTS WITH BARRIER

BARRIER FACE AND

MOUNT BOX SO COVER 1S FLUSH
TOLERANCE PROTRUDING BEYOND

CORNER, SEAL WITH BEAD OF SILICONE
(SEE STANDARD SPECIFICATION 9-29.2(3)

LID

PHILLIPS/SLOTTED
HEAD(TYP.)

FACE WITH A 0" (IN)
1/8" (IN) RECESSED

DETAIL

- —— - 0 & = ® - - -

2.
4,
6.
7.
8.
ISOMETRIC VIEW

VERTICALLY CENTER CONDUIT

IN JUNCTION BOX ~ UNLESS 9.
INSTALLING ADDITIONAL
B CONDUITS

B 10.
1.

POSSIBLE CONDUIT
LOCATION ~ SEE
CONTRACT PLANS

FOR NUMBER AND SIZE
SEE NOTE 9

N2
&
&

&
&

DRAIN TUBE

END VIEW

< # 8 AWG Stranded, Non-insulated

NOTES
1.

This Junction Box type shall not be surface mounted. For Surface-
Mounted Junction Boxes, see Standard Plans J-40.38 and J-40.39.

Nema 4X Non-Adjustable Junction Boxes must be used in barriers
with stationary forms. Nema 3R Adjustable Junction Boxes must be
used in barriers with slip forms.

Conduits shall enter the Junction Box from the ends as shown.
Conduit capacity = 8".

Holes for conduit(s) shall be field drilled or punched in box ends.
See END VIEW.

Fittings shall be UL listed and CSA-certified concrete tight on the
outside of the Junction Box conduit connection. A sealing lock-
nut must be used on the inside of the junction box. GRS conduit
shall be terminated with an insulated Grounded End Bushing.
PVC conduit shall be terminated with a rigid PVC Conduit End
Bushing.

Liberally coat the threads of the cover fasteners with anti-seize
compound during construction and before final closure.

When converting RMC to PVC in Stationary-Form Barriers, route a # 8
Stranded, Non-Insulated Grounding Conductor along Conduit, secure
Conductor to Conduit with clamp as shown on Conduit Deflection
Fitting "B" detail, convert RMC to PVC in Stationary-Form Barrier (per
Standard Plan J-60.11): omit Conductor when this detail is not used.

When additional Conduits are required, Bonding and Grounding wiring
shall match configuration as shown in the perspective view. See
Contract for number and size of additional Conduits.

Adjustable Box Equipment Bonding Jumper shall be # 8 AWG (min.) x 1
foot of tinned, braided copper. For Nema 3R Adjustable Boxes Only.

Apply a 3/16" bead of silicone caulk around Junction Box body and
Adjustable Face to provide a proper seal prior to installation. For Nema
3R Adjustable Boxes Only.

Equipment Grounding Conductor
Copper Solderless Crimp Connector

Equipment Bonding Jumper ~
See note 10

Equipment Bonding Jumper

See Contract for conduit size
and number

Grounding Conductor

VERTICALLY CENTER AND MAINTAIN REQUIRED ~ See Note 8
SPACING WHEN INSTALLING MULTIPLE CONDUITS
/I_.
FLAT WASHERS q Bailey, Ted
1 14" (IN) x 114" (IN) 1 v T foo? 54‘? Jul 182017 9:55 AM
CLOSED CELL ¥ ¢ cosgn
NEOPRENE GASKET v NEMA 3R AND 4X
j FLUSH-MOUNT
[\ 1/4 - 20 NC x 1" (IN) JUNCTION BOX - GROUNDING
ADJUSTING NUTS \GROUND tue STANDARD PLAN J-45.36-00
1
FULL CIRCLE CRIMP i NUT SHEET 1 OF 1 SHEET
CONNECTOR (TYP.) APPROVED FOR PUBLICATION
L7 v /.,f, Carpenter, Jefl
‘7'///’ FL Jul 212017 8:16 AM -
DOUBLE BONDING JUMPER STATE DESIGN ENGINEER
CONNECTION DETAIL 7‘_ Washington State Department of Transportation
(ALL HARDWARE TYPE A304 STAINLESS STEEL) \// 4
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DRAWN BY: FERN LIDDELL

CUT DRAIN WIRE AND SHIELDING FLUSH WITH END OF OUTER JACKET.

INSTALL ONE INCH OF TAPE OR HEAT SHRINK TUBING OVER CUT END

CONNECTOR ASSEMBLY
CONNECTOR ASSEMBLY - SEE CONNECTOR AND
INTERNAL SEALING DETAILS AT RIGHT

112" | 1" [ 1°MIN. | 1"MIN. 114" MIN
MIN. (TYP.) (TYP.) SEE NOTE 2 | (SEENOTET)
---------------------------------------------------------------------------- 5 / SINGLE WIRE
| s e = g
chs CABLE! / o T : 4
| ; TIIILE T 77 7 T ZX TR — \
S D A B ; SINGLE WIRE
1" MIN. 1" MIN. 1" MIN.
SEE NOTE 2 (rvpy !
412"
i

LIMITS OF SPLICE ENCLOSURE

TWO CONDUCTOR SHIELDED
TO TWO SINGLE WIRES

CONNECTOR ASSEMBLY -
SEE CONNECTOR AND INTERNAL

1/4" MIN.

MIN, l (TYP.) j (TYP.) |SEE NOTE 2I SINGLE WIRE
' ; / (AL LLL L LT T A :
/ (SEE NOTE 1); Y A ‘ | /
I : | S———— S g gy g g — T

SEENOTE 21 (TYP)
LIMITS OF SPLICE ENCLOSURE

T
MN. | 1 MIN. l \SINGLENRE

TWO SINGLE WIRE SPLICES
IN SAME ENCLOSURE

"MIN. | 1"MIN. 1" 1"MIN. |

1" MIN.

i N J ____________ |

............

SEE NOTE 2 / SINGLE WIRE

L

—N—
N
g
N
N
N

LIMITS OF SPLICE ENCLOSURE

SINGLE WIRE SPLICE

\ CONNECTOR ASSEMBLY -
SEE CONNECTOR AND INTERNAL
SEALING DETAILS AT RIGHT

TWO LAYERS OF
RUBBER ELECTRICAL
MASTIC TAPE (TYP.)

1/4" MIN. SINGLE
____________________________ WIRE

1/4" MIN.

RUBBER ELECTRICAL MASTIC TAPE
INSTALLATION DETAIL

CONNECTOR AND INTERNAL
SEALING DETAILS

STEP 1: CRIMP AND SOLDER CONNECTION

CRIMP SPLICE

/ SINGLE WIRE ; W SOLDER/ SINGLE WIRE

STEP 2: SEAL / WRAP CONNECTION

/— HEAT SHRINK TUBING
,1&:::::::::::3’ t:::::::::::#

1" MIN. !CONNECTOR I 1" MIN.
(tvp) T wiDTH T (TYR)

3" MIN.
CENTERED ON SPLICE

OR
VINYL ELECTRICAL TAPE
(SEE NOTE 3)
,W;L/ZJ‘///,“J’/////[VJL'/V‘
1" MIN. CONNECTORI 1" MIN.
' (myp) T wWiDTH T (TYP) l

TAPE
WIDTH

OVERLAP
(172 TAPE
WIDTH)

WHEN USING WRAPPED VINYL ELECTRICAL TAPE:

- INSTALL TWO LAYERS OF SPIRAL WRAPPED TAPE.
- EACH SPIRAL LAYER SHALL HAVE AN OVERLAP OF
1/2 OF THE TAPE WIDTH (SEE DIAGRAM ABOVE).

TAPE OVERLAP DIAGRAM

NOTES

Each wire shall be physically separated by at least
1/4" (in) so that sealing material can fill in between
the wires; where heat shrink tubing is used for the
outer splice enclosure, it shall meet one of the
following requirements:

a. Have separate ports for each conductor
("WYE" or "X" shaped tubing). ~ or ~

b. Have rubber electrical mastic tape wrapped
around each conductor to ensure a weather-
proof seal. See Rubber Electrical Mastic Tape
Installation Detail.

Heat shrink tubing shall extend a minimum of one
inch onto the original wire insulation of each wire in
the splice. Rigid splice enclosures shall be centered
over the crimped connection(s).

Electrical tape used in splicing applications shall
be 3/4" (in) wide, be UL listed under UL 510, and
be CSA certified under C22.2 No. 197-M1983.

No more than two splices may be installed in the
same splice enclosure.

Crimp splices shall be installed with an approved
crimping tool for the type and size of crimp splice
used. Pliers and similar multi-purpose tools may
not be used.

/ Bailey, Ted
%, W Jul 18 2017 9:55 AM

LOOP SPLICE DETAILS

STANDARD PLAN J-50.05-00
SHEET 1 OF 1 SHEET

APPROVED FOR PUBLICATION

if‘ Carpenter, Jeff
.f'f;/"nx:f?" Jul21 2017 8:15 AM
A

STATE DESIGN ENGINEER

Washi S D fT
ashington State Department of Transportiation
\7/ P




DRAWN BY: FERN LIDDELL

SEE ENTRANCE
SAWCUT DETAIL
THIS SHEET (TYP.)

LEAD-IN
SAWCUTS (TYP.)

2C(SH)CABLE

JUNCTION

DETAIL "A"
SEE STANDARD PLAN J-50.15
SHEET 2

CHISEL OUT 1/8" TO 1/2® CORNER

SEE CORNER SAWCUT
DETAIL (TYP.)

~=— STOP

ER0
P

CHISEL OUT 1/8" TO 1/2" CORNER

REMOVE PAVEMENT TO SAW- REMOVE PAVEMENT TO SAW-
CUT DEPTH AND FILL - CUT DEPTH AND FILL
conourr ~ WITH SEALANT (TYP.) EPTHAND FILL
_L —
SHOULDER —_| Z
-“lL- - \% —
w LOOP _~|, LOOP SAWCUT vt
Z SAWCUT
............... T .
W a § 3 o - -
zZ I
3 ,% 5 T - SAWCUT DETAIL CORNER SAWCUT DETAIL
N
9la
S D
L X X X
%’ PHASE NUMBER —— I L
........................... | L LANE NUMBER LOOP NUMBER
& LOOP NUMBER MARKING DETAIL

33u

TYPE 1 STOP LINE LOOPS

(OFFSET CRIMPS)

JUNCTION BOX

&_STOP LINE

(40' LONG OR AS SHOWN IN THE CONTRACT)

SPLICE (TYP)

LOOP NUMBER
MARKING SLEEVE

LOOP SERIES START OR

FINISH MARKING SLEEVE

z TRAFFIC FLOW

Y

F A

AAAA

Yy

TYPE 1 STOP LINE LOOP WIRING DIAGRAM

PLAN
TYPE 1 STOP LINE LOOPS

TN

| .~ LEAD-IN SAWCUT

LEAD-IN

LOOP SAWCUT —|

CHISEL OUT 1/8" TO 1/2" CORNER
REMOVE PAVEMENT TO SAW-
CUT DEPTH AND FILL

WITH SEALANT (TYP.)

CENTER OF LOOP
[ AND VEHICLE LANE

2.0"

% . -SAWC-UT/ &T

|
|
)/

ENTRANCE SAWCUT DETAIL

NOTES

1. For Installation Notes and Details
see Standard Plan J-50.15.

2. For Sections A, B, C, and D,
see Standard Plan J-50.15.

TYPE 1 INDUCTION LOOP
STANDARD PLAN J-50.10-00

SHEET 1 OF 1 SHEET

APPROVER FOR PUBLICATION
%"
STATE DESIGN ENGINEER DATE

A
Washington State Department of Transporiation
L7/ 4




DRAWN BY: FERN LIDDELL

SEE DETAIL "B",
STANDARD PLAN J-50.15,
SHEET 2

JUNCTION

CONDUIT

SEE DETAIL "A",
STANDARD PLAN J-50.15,
SHEET 2

JUNCTION

CONDUIT
/ EDGE OF SHOULDER

REMOVE PAVEMENT TO

CHISEL OUT 1/8" (IN)
TO 112" (IN) CORNER

SAWCUT DEPTH AND

R\

FILL WITH SEALANT

\ SHOULDER ——_ g EDGE OF LANE z :
SEE ENTRANCE \ //— G
L SAWCUT DETAIL L.@
(TYP)
@ \/ u o LOOP SAWCUT —~
3.0 Z [ 3-0 .
B T L S YY) I I S Y A A U WU U 0.0 S % !
TTTTTTTTTTT 3.0 = 3-0"
Wi = SEE ENTRANCE ™~ (TYP.
ey ZE i SAWCUT DETAIL (P f
5 N (TYP)
_______ ] I Y AU IV AR SRV SRR N IR [
[« 9
o SEE CORNER
O G SAWUT % ® CORNER SAWCUT DETAIL
L DETAIL (TYP.) g J' W
————————] N P FUDEDUNN I PUOIEPOU (O S R Y 17 SR P T Tt T B S T Z
2|z : L‘@ : NOTES
= SEE CORNER
2 % = SAWCUT DETAIL — |
| - (TYP.) 1 For Installation Notes and Details
see Standard Plan J-50.15.
-l 1r-0 - 2. For Sections A, B, C,and D
6'-0" | STATION # . + B, L, '
6-0 8 -0 6-0" 8-0" 6 -0 SEE CONTRACT see Standard Plan J-50.15.
3. All of the loop lead-in wires shall
return to the Junction Box.
TYPE 2 STOP LINE LOOPS PLAN TYPE 2 ADVANCE LOOPS
4. For Splice Detail, see
SEE DETAIL "A" Standard Plan J-50.05.
STANDARD PLAN J-50.15,
JUNCTION SHEET 2 5. For additional Induction Loop details,
see Standard Plan J-50.15.
CONDUIT .
LEAD-I d—— SHOULDER /\
EDGE OF SHOULDER SAWCUTS (TYP) "\ y ~
L |_— LEAD-IN SAWCUT
EDGE OF LANE ‘/ c L.y CHISEL OUT 1/8" (IN) TO 1/2" (IN) CORNER
( E | 300 2 " REMOVE PAVEMENT TO SAW-
(Tvp) = Y LOOP SAWCUT —_| CUT DEPTH AND FILL
\| |/ b 3.00 9| 3 WITH SEALANT (TYP.)
ave) I
SEE ENTRANCE SAWCUT / s LEAD-IN i CENTER OF LOOP
DETAIL SAWCUT AND VEHICLE LANE
——————————————————————— __;-B_-__-_—__————--——-——___ = % _ Ll /M y Bailey, Ted
| :) =17 W" 5’1? Jul 18 2017 9:56 AM
w =/l / déM ’ cosign
Al E W o o g |/ TYPE 2 INDUCTION LOOP
SEE CORNER SAWCUT B 3 3 { i
DETAIL \C\ 5 STANDARD PLAN J-50.11-01
/ SHEET 1 OF 2 SHEETS

6- 0" 8- 0" 6- 0"

TYPE 2 SAMPLING LOOPS

APPROVED FOR PUBLICATION

- BTN Carpenter, Jeff
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DRAWN BY: FERN LIDDELL

JUNCTION

BOX
SEE LOOP LABELING
_______________ 3 LAYOUT DETAIL
! SC
2C(SH) CABLE !
F
) —\ ! CrCi SPLICE (TYP.)
y: { H ! (OFFSET CRIMPS)
! sB!
! 1
)
A Bre|
NAGRSA ;
LOOP SERIES LETTER
MARKING SLEEVE (TYP.
, TRAFFIC FLOW
LOOP SERIES START
LOOP SERIES OR FINISH MARKING
LETTER (TYP.)/ SLEEVE (TYP.)
7 > >
— > >
—1 > >
/ o B o - TYYY
AAAA A AAAA C
TYPE 2 STOP LINE LOOP WIRING DIAGRAM
SERIES SPLICE SHOWN
SPLICE
2C(SH) CABLE _\ JUNGTION JUNCTION
2C(SH) CABLE BOX
L _\ L/~ BoX (SH) _\ e a
4 1 L I
| i i
i ! !
] ;
! |
: t
Bl | SR -+ . R

TRAFFIC FLOW

. TRAFFIC FLOW

LOOP SERIES
LETTER (TYP.) 7

/
/
/

YYYY

\

YYVvY
YYYY

>
[v9)

AAAL
AAAA
AAAA

TYPE 2 SAMPLING LOOP WIRING DIAGRAM TYPE 2 ADVANCE LOOP WIRING DIAGRAM

SERIES SPLICE SHOWN

LOOP NUMBER
MARKING SLEEVE

FC
C

sC
S = START
S F = FINISH

FB

A B
] \ SB
SPLICE (TYP.)
FAgf ) SA

LOOP LABELING LAYOUT DETAIL

L X X X X

| | LOOP SERIES LETTER

PHASE NUMBER ‘ (SERIES LOOPS ONLY)
LANE NUMBER LOOP NUMBER

LLOOP NUMBER MARKING DETAIL

Bailey, Ted

WW% Jul 18 2017 9:56 AM
cosign
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DRAWN BY: FERN LIDDELL

SEE DETAIL "B",

JUNCTION STANDARD PLAN J-50.15,

SEE DETAIL "A",
JUNCTION

SHEET 2 SHEET 2
. SEE ENTRANCE SAWCUT
\ L / DETAIL ~ THIS SHEET (TYP.) / EDGE
‘:::\ gl figngfiegingefhe e giengieffn g gngone gl giiflegbegigiragife E:::::::::::::/
¢ LEAD-IN SAWCUTS R
SH DE EDGE
\ (TYP) {>/,\ / OULDER > ya
— L—@)
S . Gy
B 3.0
4 (TYP) | 3 27 /] (vP) Z o
3.0 wie o /\ 3.0
- 2z e SEE ENTRANCE -
. N RN T UL i SAWCUT DETAIL A . (TYP)
5 olH THIS SHEET (TYP.) CIRCULAR SAWCUT (TYP.)
PO [P I I ! b [ N DO
2
w
5 2 B~ [A
3 w
‘ l.:lj L7L7 ‘ z [z
v \<>\ &' - 0" DIAM. (TYP.) 9 KD’» 6'- 0" DIAM. (TYP) 3
d
CIRCULAR SAWCUT __~] g
(TYP.) [
r-o | |
6 -0" 8 - 0" 6 -0 g - 0" 6-0" 6-0" | STATION #
SEE CONTRACT
PLAN
TYPE 3 STOP LINE LOOPS TYPE 3 ADVANCE LOOPS
JUNCTION
BOX
SEE DETAIL "A",
; STANDARD PLAN J-50.15,
SHEET 2

CONDUIT

EDGE OF SHOULDER —\ / EDGE OF LANE
«{ D
LEAD-IN /\/ SEE ENTRANCE SAWCUT
SAWCUTS (TYP.) \TN—f—,—] /" DETAIL ~ THIS SHEET (TYP.)
/ : 3.Q"
\ (mvp) ¥,

b 3.0

| (TYP)
LEAD-IN

CIRCULAR SAWCUT

(TYP.) \/\

| LEAD-IN SAWCUT

LANE

LOOP SAWCUT

1/2 LANE
DTH (TYP))

!
!
!
]
wi
I
|
I
I
|
|
|
1
I
]
I
|
|
|
]
|
]
1
|
|
|
|
I
I
|
|
|
|
]
|
I
|
|
|
!

CHISEL OUT 1/8" (IN) TO 1/2" (IN) CORNER
REMOVE PAVEMENT TO SAW-

CUT DEPTH AND FILL

WITH SEALANT (TYP.)

B SAWCUT/
‘? " . % LL
Z 11

J_\O[ 3 90°
N~ &' - 0" DIAM. (TYP.)

8-0

PLAN

TYPE 3 SAMPLING LOOPS ENTRANCE SAWCUT DETAIL

CENTER OF LOOP AND
VEHICLE LANE

STANDARD PLAN J-50.15,

OF SHOULDER

OF LANE

NOTES

1 For Installation Notes and Details
see Standard Plan J-50.15.

2. For Sections A, B, C, and D,
see Standard Plan J-50.15.

3. All of the loop lead-in wires shall
return to the Junction Box.

4, For Splice Detail, see
Standard Plan J-50.05.

5. For Loop numbering Layout Details,
see sheet 3.

6. For additional Induction Loop Details,
see Standard Plan J-50.15.

- Bailey, Ted
/ . .
: MW 27 Jul 182017 9:56 AM -
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DRAWN BY: FERN LIDDELL

LOOP NUMBER
MARKING SLEEVE

SPLICE (TYP.) JUNCTION BOX
OFFSET CRIMPS / <
L \W" B0
£ F=aH] g F31 §=START —
/ ! SBI F=FINISH “
! £ Ep 'i. o
2C(SH) CABLE . FB! S )
LFAGYSA \ _____ ; BN Q2
O SPLICE (TYP.) \ 0
) 0
() () 4
() () 4
() () D
¢ ¢ Q
¢ ( Y
() ———
)
TRAFFIC FLOW

TYPE 3 STOP LINE LOOP WIRING DIAGRAM
SERIES SPLICE SHOWN

LOOP NUMBER
MARKING SLEEVE

JUNCTION BOX

SPLICE (TYP.)
OFFSET CRIMPS SPLICE
L
yd
q S =START
2C(SH) CABLE F =FINISH

LOOP SERIES
LETTER (TYP.)

. TRAFFIC FLOW

TYPE 3 SAMPLING LOOP WIRING DIAGRAM
SERIES SPLICE SHOWN

LOOP SERIES
LETTER (TYP.)
JUNCTION BOX
SPLICE (TYP.) LOOP NUMBER
OFFSET CRIMPS MARKING SLEEVE
| 5= START
| F = FINISH
2C(SH) CABLE

¢ TRAFFIC FLOW

TYPE 3 ADVANCE
LOOP WIRING DIAGRAM

L X X X X

PHASE NUMBER ——1 ] | LOOP SERIES LETTER

(SERIES LOOPS ONLY)

LANE NUMBER LOOP NUMBER

LOOP NUMBER MARKING DETAIL

NOTES

Loop numbering layout will be simillar to Loop
Numbering Layout Detail, Sheet 3.

} Bailey, Ted
WJW Jul 18 2017 9:56 AM
cosgn
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DRAWN BY: FERN LIDDELL

EDGE OF SHOULDER

EDGE OF LANE

CIRCULAR SAWCUT _//

(TYP.)

JUNCTION

SEE DETAIL "B",
STANDARD PLAN J-50.15
SHEET 2

SEE ENTRANCE
SAWCUT DETAIL
SHEET 1 (TYP.)

L

= LEAD-IN SAWCUTS p

& —— SHOULDER
B me—— SPLICE (TYP.)
_ w [_ (OFFSET CRIMPS)
- 3| - 0" %
/ (TYP) w LOOP NUMBER
| (TYP) T OZEg e — =
: L© R - :
z = SPLICE (TYP.)
ol $ommm e e ] AR VR UVUPPITE A SO
: ®) )
w
6' - 0" DIAM g
w
(P w Z o LOOP SERIES NUMBER
)\/ ‘IU v \4/ 5] 3 MARKING SLEEVE (TYP.)
T
5

6-0" g-0 6 - 0" g8 -0 6 -0 8'-0" 6'-0"
PLAN
TYPE 3A STOP LINE LOOPS
/ JUNCTION BOX
VA SO
2C(SH) CABLE 1 ""’I"""”O--’oooo-o’-‘
! W)
L \ i |'S = START \.
4 == | F = FINISH 3
l ' O
I 3 0»00--00000‘-00“ O
1 ) Q
] SRR
0 0)
Q Q0
L.OOP SERIES 0' 0
LETTER
O 0
g 0
0 Q
§ R

~__ TRAFFIC FLOW

TYPE 3A STOP LINE LOOP WIRING DIAGRAM
SERIES SPLICE SHOWN

LOOP SERIES START OR FINISH
MARKING SLEEVE (TYP.)

LOOP LABELING LAYOUT DETAIL

L X X X X

_1 l | LOOP SERIES LETTER

PHASE NUMBER (SERIES LOOPS ONLY)
LOOP NUMBER MARKING DETAIL

LANE NUMBER LOOP NUMBER

Bailey, Ted
Jul 18 2017 9:57 AM
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NOTES

LOOP SEALANT LOOP SEALANT LOOP SEALANT
(PER CONTRACT OR (PER CONTRACT OR (PER CONTRACT OR ) ) o
TOP OF EXISTING AS APPROVED BY AS APPROVED BY AS APPROVED BY 1. Fill the CONdUI_t tren.ch to the bottom of the existing
PAVEMENT OR THE ENGINEER) THE ENGINEER) TOP OF EXISTING PAVEMENT THE ENGINEER) or new surfacing with CSTC, sand or controlled
LEVELING COURSE OR LEVELING COURSE density fill. See Standard Specifications
OF NEW PAVEMENT 1/4" WIDE 1\ 12" WiDE OF NEW PAVEMENT . 1/2* WIDE Section 2-09.3(1)E
_'i I SAWCUT O SAWCUT @ SAWCUT @ '
[ | ' 2. Minor Regional variations are allowed in the soft
AN | Jd pocket closure. Consult with the Engineer or see
, - - > -
2" (IN) LONG HIGH TEMP 512 Blw 2 uv) LONG HiGH TEMP 52 &lw 2+ (N LONG HiGH TEMP 51X &|w  the Contract for additional requirements.
BACKER ROD 2l k| 2z Kl BACKER ROD 2= sl
A sl 2|e BACKER ROD 2l 2| ) 2ls,, Z|¢ 3. Conductors shall be snug to the bottom of the
@ 24" (IN) CTRS. 5T T 3] @ 24" (IN) CTRS. sIT =T g @ 24" (IN) CTRS. ST T S sawcut. High temperature backer rod shall be
Z &z ) Z 512 &6 Z 512 %6 snug to the conductors and sides of cut.
£ «|o 21 £[o et N N . . , .
E 5 S5 L~ Ele sle Q Ele S|E 4. Fill the sealant to within 1/8" (in) to 3/16" (in) from
= = = ~
o ug EE () Al E = LOOPLEADINWRES, 9@ 2 = £  topofsawcut
LOOP WIRE ~ __—"T8| | O LOOP LEAD-IN WIRE ~ - (o T PARS o o wlO 5. See Standard Plan J-40.10 for additional Junction
MAX. 4 WllRES a ONE TWISTED PAIR . Box details.
=5 7 v &5‘—%» oo % 6. See Standard Plan J-50.05 for splice details.
Se 05N o_&% Pie SN . m&jﬁé PVC CONDUIT SIZING TABLE
LOOP LEAD PAIRS 1-4 |5-10[11-16[17-22|23-28
SECTIONS A AND B FROM
STANDARD PLAN J-50.10, NUMBER AND SIZE o |20 | 3. 0m . .
SECTION J-5-.11, OR J-50.12 SECTION SECTION OF CONDUITS 1- -2"[3-2"(4-2"13-3

ADD 1/16" (IN) TO THE SAWCUT
FORIMSA 51 -7 CONDUCTORS

ADD 1/8" (IN) TO THE SAWCUT
FOR IMSA 51 - 7 CONDUCTORS

MATCH EXISTING

EDGE OF PAVED SHOULDER (SHOWN}) PAVING MATERIAL
OR EDGE OF EXTRUDED CURB
OR EDGE OF GUTTER PAN LOOP STUB-OUT SLEEVE (1/4" (IN) TO 1/2" (IN)
SAWCUT EXISTING
PAVEMENT (BOTH STANDARD JUNCTION OR EDGE OF TRAFFIC BARRIER o BELOW TOP OF ASPHALT)
SIDES OF TRENCH) TRENCH WIDTH ~ SEE BOX 1'- 0" APPROX.
/ STD. SPEC, 8-20.3(5) FULL DEPTH
SPLICE ~ LOOP LEAD -IN WIRES ~ SAWCUT
TOP OF EXISTING SEE NOTE 6 TWISTED PAIR SAND
PAVEMENT OR ¢ }
MATCH EXISTING . — y )
LEVELING COURSE PAVING MATERIAL —rr : T 7 e e T TN |
OF NEW PAVEMENT g— SR ll A > A M EXISTING
—— ; qr 7 X el w1 PAVEMENT
:“;\ . ‘] [ = 9 =z A AN o CONDUIT END BELL
N ] g i [ ot BUSHING, SEAL WITH
§ DETECTOR LEAD-IN =|3 WLt pucT SEAL
L CABLE ] =1 SOFT £ _d
; k Z|g POCKET CSTC, SAND
SIS OR CONTROLLED
sl DENSITY FILL
OR CONTROL LD CRUSHED SURFACING o &[0
DENSITY FILL N 'C&% ~|S LOOP LEAD-IN WIRES ~
N o [ TWISTED PAIR
N q <= CONDUIT
LEAD-IN
SEE ';}/Z?NCGO']NE;JE \ TO CABINET CONDUIT Bailey, Ted
CONDUIT L WJ%" Jul 182017 9:57 AM
— <= > A ’ cosgn
R TO LOOP TO CONDUIT INDUCTION LOOP DETAILS
H Z‘ ]
2 L " 50 MAXIMUM DISTANCE A——] STANDARD PLAN J-50.15-01
SEE STUB-OUT CONDUIT PLACEMENT DETAILS

SECTION @

SEENOTE S

JUNCTION BOX PLACEMENT

SECTION @

LEAD-IN CONDUIT SECTI
MAX. 50 FT POCKET SECTION

SHEET 1 OF 3 SHEETS

ON APPROVED FOR PUBLICATION

Py
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Wash S D f
ashington State Department of Transportation
v F

Carpenter, Jeff
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LOOP STUB-OUT SLEEVE ~

SEE STUB-OUT CONDUIT
PLACEMENT DETAILS ~ SHEET 3 ‘\

12" APPROX.

54

SEE LOOP INSTALLATION

A

JUNCTION
BOX

A}
\
\
r
[
[ R

ITITITTIip

\
\
\
| “
[N
Y
v ‘\
/\
\
\
Q
@]
=
Q
=
3

@ 1 DR I
' é

.

-
Pid
. -
-
——mmm e -
-
=== -_

EDGE OF

/‘ SHOULDER

%
O
SEE STUB-OUT CONDUIT &
PLACEMENT DETAILS, SHEET 3 o L EDGE OF
LANE
/
sAawcuTs —<_|
I
DETAIL "A"

FILL WITH SEALANT
(PER CONTRACT OR AS

APPROVED BY THE
ENGINEER)

1/2" (IN)
SAWCUTS

— 172" (IN) SAWCUT
[ TO LOOPS ——

LEAD- IN
SAWCUTS ~
AS REQUIRED

6" MIN,

CONDUIT —\ % 7
T e e ’f‘f‘\\'
Al
e SENY
——TO JUNCTION BOX \\s\\ L

EDGE OF PAVED SHOULDER,
OR BARRIER, OR EDGE
OF GUTTER PAN

MATCH EXISTING
PAVING MATERIAL

SAW CUT EXISTING PAVEMENT
(WIDTH EQUAL TO STUB-OUT
SLEEVE DIAMETER
PLUS 2" (IN))

8" MIN.

SOFT POCKET (WIDTH EQUAL TO STUB-OUT
SLEEVE DIAMETER PLUS 2" (IN))

CONDUIT OR
END BELL BUSHING

PLAN
SAWCUT AND CONDUIT CONNECTION

N

: JUNCTION
_—— BOX

EDGE OF
LANE

SEE STUB-OUT CONDUIT
PLACEMENT DETAILS ~ SHEET 3

I/‘>< SAWCUTS

DETAIL "B"

LOOP INSTALLATION NOTES

1.

o

10.

11.

12

13.

14,

Install the Junction Box and the stub-out conduit with Sch. 80 PVC stub-out
sleeve. Conduit for the loop stub-out shall be as required in the conduit
size table shown on sheet 1 of this set.

Lay out loops and loop lead-ins to miss cracks/joints in road, when possible.
Maintain 18" (in) minimum clearance from manholes and valve boxes.

The opening around the loop stub shall be patched with matching paving
material if opened larger than PVC sleeve + 2" (in).

Sawcut the loop slots and the lead-in slots. Wash/dry cuts. File edges
to remove burr of all saw-cuts into stub out sleeve.

Lay out the loop wire starting at the Junction Box, allowing 5' (ft)
minimum slack.

Install the wire in the loop slot as shown.

Finish laying out the wire at the Junction Box and identify the leads

. with the loop number, the "S" for start and the "F" for the finish,

the loop series number, and the loop lead-in conductor number.

Twist each pair of the lead-in wires a minimum of two times per foot
each foot, from the loop to the Junction Box. Reverse the direction
of the twist for each successive pair installed. Seal loops/sawcuts.

Construct a supplemental splice containing any series loop connect-
ions in the adjacent junction box as required in the plans. Supplemental
splices are subject to the same requirements shown for the loop lead-in
and the shielded cable splice.

Splice the loop lead-ins to the shielded cable as noted in the Contract.
See Standard Plan J-50.05 for Loop Splice details.

All'loop circuits shall be tested per Standard Specification
Section 8-20.3(14)D once installation is complete.

Existing stub-out shall be upgraded as necessary to conform
to the conduit size table shown on sheet 1.

All loop lead-in sawcuts parallel to lane edge shall
be at least 12" (in) from edge of pavement
and within six inches outside of lane or

fog line when possible. Maintain 12" (in)
separation between parallel cuts or joints.

The loop stub-out sleeve shall have
an inside diameter 1" (in) larger than
the outside diameter of the End Bell
Bushing. Sleeve shall be notched
5/8" (in) to 3/4" (in) to accommodate
loop wires. Plug conduit and fill
sleeve with sand untill loops
are installed to keep out Hot

Jul 18 2017 9:57 AM

Asphalt during paving operations. % ; ;.&%
/4 4 ocagn

INDUCTION LOOP DETAILS

Bailey, Ted

STANDARD PLAN J-50.15-01
SHEET 2 OF 3 SHEETS
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CEMENT CONCRETE CURB OR GUTTER

LOOP STUB-OUT SLEEVE (1/4* (IN) TO 1/2" (IN)
BELOW TOP OF PAVEMENT)

LEAD-IN CONDUIT SHALL EXTEND A
MINIMUM OF 3/4" (IN) INTO PAVEMENT
(PAVEMENT DEPTH VARIES)

CONDUIT SECURED INTO

/ SIDEWALK SEE STANDARD PLAN F-10.12
i . 12"
. * IS
v . .’ : B '
N A 2
. r‘ v . -' e . b ‘:—L-Fq-—L
N . 1 L l
. 1l
[ |
[
I N
ROAD SURFACE (TYP.)
: |2
8|S

TO JUNCTION BOX
-

STUB-OUT DETAIL

-/

WITH CEMENT CONCRETE CURB OR GUTTER

EDGE OF PAVED 12

LOOP STUB-OUT SLEEVE 1/4" (IN) TO 1/2" (IN)
BELOW TOP OF PAVEMENT)

CEMENT CONCRETE BARRIER ~
SINGLE SLOPE BARRIER SHOWN
SEE CONTRACT PLANS FOR
SIZE AND TYPE

GUARDRAIL WITH POST

AND BLOCK \

I SEE STANDARD PLAN F-10.12

CEMENT CONCRETE CURB OR GUTTER

" LOOP STUB-QUT SLEEVE 1/4" (IN) TO 1/2" (IN)

BELOW TOP OF PAVEMENT)

| l

i

---—-f

> ———=Hl

24"
MIN.

TO JUNCTION BOX
——

/

STUB-OUT DETAIL

WITH GUARDRAIL AND CURB

LOOP STUB-QOUT SLEEVE 1/4" (IN) TO 1/2" (IN)

SHOULDER BELOW TOP OF PAVEMENT)
) N SR SN |
_________ irt £
P e & —L 3 bimim l
i ! ' N !
1 LEAD-IN CONDUIT SHALL EXTEND A 1 LEAD-IN CONDUIT SHALL EXTEND A
bl MINIMUM OF 3/4" (IN) INTO PAVEMENT ! }\ MINIMUM OF 3/4" (IN) INTO PAVEMENT
PN (PAVEMENT DEPTH VARIES) | (PAVEMENT DEPTH VARIES)
. |z CONDUIT SECURED INTO |2 CONDUIT SECURED INTO
NS ROAD SURFACE (TYP.) N|Z ROAD SURFACE (TYP.)

TO JUNCTION BOX

STUB-OUT DETAIL
WITH ROADWAY

TO JUNCTION BOX

STUBOUT CONDUIT PLACEMENT DETAILS

STUB-OUT DETAIL WITH
CEMENT CONCRETE BARRIER

LEAD-IN CONDUIT SHALL EXTEND A
MINIMUM OF 3/4" (IN) INTO PAVEMENT
(PAVEMENT DEPTH VARIES)

CONDUIT SECURED INTO
ROAD SURFACE (TYP.)

Bailey, Ted
Jul 18 2017 9:57 AM
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DRAWN BY: BILL BERENS

INDUCTION LOOP LEAD-IN

S = START
F = FINISH

S1

TO JUNCTION BOX

F1

XXX

WIRING DIAGRAM FOR
PREFORMED INDUCTION LOOP
2-LOOP ARRAY

INDUCTION LOOP LEAD-IN S = START

TO JUNCTION BOX F = FINISH
S1
ﬁ* F1

LOOP SERIES NUMBER

LXXX

WIRING DIAGRAM FOR
PREFORMED INDUCTION LOOP

LOOP SERIES NUMBER

14' - 0"

(TYPICAL)

[N

LONGITUDINAL
REBAR

%
PLAN VIEW

N

PLAN VIEW

PREFORMED INDUCTION LOOP
LEAD-IN TO JUNCTION BOX

SECURE GEL FILLED SPLICE BOX
BETWEEN TRANSVERSE REBAR
(TYPICAL)

TRANSVERSE
REBAR

LONGITUDINAL
REBAR

SECURE GEL FILLED SPLICE BOX
BETWEEN TRANSVERSE REBAR (TYPICAL)

TRANSVERSE REBAR

6' (FT.) DIAMETER PREFORMED
INDUCTION LOOP, 3/8" (IN.)

A

NOTES

1.

Installation of signal detection loops in the bridge deck shall be cast-in-place and
installation by saw cutting an existing bridge deck shall not be allowed. This plan
is intented for new construction only (not allowed for existing structures).

For Supplementa! Splice in adjacent junction box, see Splice Detail,
per Standard Plan J-50.15.

Preformed loops shall conform to the layouts, numbering details, marking require-
ments, and wiring diagrams of Standard Plan J-50.12 for the number and types
of loops shown in the Contract Plans.

Loops shall be tested immediately prior to pouring concrete, per Standard
Specification 8-20.3(14)D.

Layout Preformed loops and loop lead-ins to maintain 1' (ft.) clearance from joints.

Construct a supplemental splice containing any series loop connections in adjacent
Junction Box as required in the Plans. Supplemental splices are subject to the same
requirements shown for the loop lead-in and the shielded cable splice, as shown in
Standard Plan J-50.12.

Barrier Junction Box ~ 8" x 8" x 18" NEMA 4X in stationary-form barrier, adjustable
NEMA 3R in slip-form barrier. (Junction Box can be recessed up to 1/8".) See
Standard Plan J-40.36 or J-40.37.

For installation of Junction Box in the sidewalk, see Standard Plan J-40.40.

SELF-LOCKING TIE - NYLON 6/6
(MIN. GRADE) 120# MIN. TENSILE
STRENGTH, UV STABILIZED (TYPICAL)

TOP OF BRIDGE DECK
OR APPROACH SLAB

SECURE SPLICE BOX BETWEEN ROUTE LEAD-IN BETWEEN TOP
TRANSVERSE REBAR/ YND BOTTOM REBAR MATS

MAXIMUM QUTSIDE DIAMETER
CABLE. 4 TURNS PER PREFORMED

L\ =

T o3 o3 o)

i &1 T o3 T

'm i a—xF T
; | |

INDUCTION LOOP Z

o

\ A

(o] o o] o} 0

o3 e
o o o 0 0 (ol o o 0 )/nv 0 o

o n\n o 0 o o

A
Q. a a o o o n é
i i

1

SECURE PREFORMED INDUCTION
LOOP TO THE REBAR AT APPROX.
2' (FT.) INTERVALS (TYPICAL)

INDUCTION LOOP LEAD-IN
TO JUNCTION BOX

SECURE GEL FILLED SPLICE BOX
BETWEEN TRANSVERSE REBAR
(TYPICAL)

6" (FT.) DIAMETER PREFORMED INDUCTION
LOOP, 3/8" (IN.) MAXIMUM QUTSIDE DIAMETER
CABLE. 4 TURNS PER PREFORMED
INDUCTION LOOP

TRANSVERSE
REBAR

SECURE PREFORMED INDUCTION LOOP
TO THE REBAR AT APPROX. 2' (FT.)
INTERVALS (TYPICAL)

\/LONGITUDIN AL REBAR  SECURE PREFORMED INDUCTION

l
LOOP LEAD-IN TO

JUNCTION BOX

LOOP TO THE REBAR AT /

APPROXIMATELY 2’ (FT.)
INTERVALS (TYP.)

ELEVATION VIEW

PREFORMED LOOP
INSTALLATION DETAILS
FOR NEW BRIDGE DECKS

STANDARD PLAN J-50.16-01

SHEET 1 OF 2 SHEETS
PUBLICATION

Az./, 3
DATE
Washington State Department of Transportation
L7/




| |
= o ‘ V
a A
a U“%\
-t | -
Z
o
w
[T
s
fas]
g |
o
0
|
o
5
[ K
v Q
STOP LINE / Q _—@
|
m
2
o L
w |
7}
LANE 5
) ¢ %
] -
® I -
© |
il
= ©
(32
| ou
J
|
4& 1.8 | -8
|
\ N SYMBOL DETAIL
LANE LINE OR
ROADWAY —/
CENTERLINE
LAYOUT
TOTAL MARKING AREA
(PER 12' (FT) WIDE LANE)
= 109.75 SQ.FT.
STANDARD SYMBOL

NOTE

See contract for location and material requirements.

15'

STOP LINE /

[y
MPH D* §
- [a ] ™
25 50 Ft. © o
7
30 | 100Ft 7}
35 | 150 Ft.
40 | 225Ft.
45 | 300 Ft.
50 | 375Ft. [R R S
55 450 Ft. CD N
60 | 550 Ft.
65 | 650 Ft.
* DIMENSIONS SHOWN )
ARE APPROXIMATE =
SEE CONTRACT _ o
S
GRID IS 1" (IN) SQUARE
IIR" DETAIL
\\
LANE LINE OR / EDGE LINE
ROADWAY
CENTERLINE
KEY NOTES

@ Bid Item "Railroad Crossing Symbo!" includes
"X" symbol, letters, and two 24" (in) white
transverse lines.

24" (in) white transverse line.

@
® W-10-1 Advance Warning sign (not included in
RR crossing Symbol Bid ltem).

(@ Place Stop Line 15' (ft) from RR gate, if present.

LAYOUT

(D TOTAL MARKING AREA
(PER 12' (FT) WIDE LANE)
= 111.59 SQ.FT.

ALTERNATIVE SYMBOL

70"

) 5 %
1 -
of &
o
1
~
|
4.0 4.0
‘ Walsh, Brian
‘ge—e-/ IAlL. May 1920179:20AM
cosign

RAILROAD CROSSING
LAYOUT

STANDARD PLAN M-11.10-02
SHEET 1 OF 1 SHEET

APPROVED FOR PUBLICATION

A Carpenter, Jeff
£ LS o Jul 112017 1:18 PM
ot 7 s
STATE DESIGN ENGINEER

N
? Washington State Department of Transportation
vﬂ ° P




DRAWN BY: FERN LIDDELL

SEE CONTRACT FOR LENGTH

TYPE 3SL TRAFFIC ARROW

3 2 3 SEE STANDARD PLAN M-24.40
SEE NOTE 3 (TYP.)
|
- L 12" WIDE DOTTED CIRCULATING
2 << ? AN j LANE LINE ~ SEE DETAIL
\ WHITE WHITE o
WIDE SOLID CIRCULATING LANE LINE WIDE DOTTED ENTRY LINE
DETAIL DETAIL WIDE DOTTED ENTRY

LINE ~ SEE DETAIL (TYP.)

WIDE SOLID CIRCULATING
LANE LINE ~ SEE DETAIL
(TYP.)

OPTIONAL ON SINGLE LANE 4
ROUNDABOUT OR SINGLE LANE
SECTION OF ROUNDABOUT

WIDE SOLID CIRCULATING

LANE LINE ~ SEE DETAIL
(TYP.)

2.5 TO 3' (FT) SPACING

EFERRED

A wm

8" (IN) WIDE
YELLOW LINE

TYPICAL ROUNDABOUT

HATCHING DETAIL
4" (IN) SOLID EDGE LINE (TYP)

NOTES

1. These details can vary greatly according to the Contract Plans.
2. The need for Advance Roundabout Traffic Arrows is based upon
posted speed of approach roadway.

3. Place Arrows in the circulating lanes as close as possible to the
center of the lane to avoid having them in the wheel paths.

TYPE 1S TRAFFIC ARROW ~
SEE STANDARD PLAN M-24.40
SEE NOTE 3 (TYP.)

/ SEE "YIELD LINE SYMBOL" (OPTIONAL)
o, STANDARD PLAN M-24.60
|
\ 4" (IN) SOLID EDGE LINE (TYP.)

FOR DETAIL ~ SEE

WIDE DOTTED EXTENSION [
STANDARD PLAN M-20.10
TYPICAL ROUNDABOUT
MARKING DETAIL
o | T 1 § 1
AR
:§§ s e e
T, RN ' A\
&§§ ‘ NON-DRIVABLE
OO CENTRAL ISLAND
~I AN PORTION
= RN
——=L NN e
WY T T T T 1T\
\’ AT T
7l T T ] F
-7'

FOR CROSSWALK LAYOUT DETAILS ~
SEE STANDARD PLAN M-15.10

WIDE DOTTED CIRCULATING LANE LINE
DETAIL

< ] "
\ WHITE + ROUNDABOUT TRAFFIC ARROWS ~
SEE STANDARD PLAN M-24.50

SEE NOTE 2 (TYP.)

WIDE DOTTED EXTENSION LINE

APROACHES
DETAIL

J» 4" (IN) SOLID YELLOW EDGE LINE

% OMIT IN SINGLE LANE

4" (IN) SOLID YELLOW EDGE LINE

4" (IN) SOLID WHITE EDGE LINE

Walsh, Brian
May 302017 2:19 PM

Lo //x/iéé_ -

ROUNDABOUT PAVEMENT
MARKINGS

STANDARD PLAN M-12.10-00
SHEET 1 OF 1 SHEET
APPROVED FOR PUBLICATION

Carpenter, Jeff
Jul 1120171 1BPM

STATE DESIGN ENGINEER

Waoshington State Department of Transportation




DRAWN BY: LISA CYFORD

(D
N d

A\
¥ l\L- A\

N,
\ —” A

2-4

2-0

GRID IS 4" (IN) SQUARE ~ MARKING AREA = 1.41 SQFT.
ACCESS PARKING SPACE SYMBOL

(MINIMUM)
/"\]
1)
¢
\ 0\
W ,
PAVA 9
AR 1 -
—_ NN
AV
N 7T\
1
3.0

GRID IS 4" (IN) SQUARE MARKING AREA = 3.09 SQ.FT.
ACCESS PARKING SPACE SYMBOL

(STANDARD)
M|
i
f T
a4 | ol %
™|
&
1l_2'l 3'_0" 1! -2"
5! - 4"

TOTAL MARKING AREA = 28.44 SQ.FT.
WHITE = 9.76 SQ.FT. BLUE = 18.69 SQ.FT.

ACCESS PARKING SPACE SYMBOL (STANDARD)
WITH BLUE BACKGROUND AND WHITE BORDER
(REQUIRED FOR CEMENT CONCRETE SURFACES)

SYMBOL
& LANE

¢

3-0

DIRECTION OF
TRAVEL

6! - ou

1'-63/8"

/ l

6'-0"

7. .
1'-63/8"

MARKING AREA = 12.08 SQ.FT.
SPEED BUMP SYMBOL

3"

-

L i

3-8

10" 2'-0" 10"

3"8'

TOTAL MARKING AREA = 13.44 SQ.FT.
WHITE = 4.82 SQ.FT. BLUE = 8.62 SQ.FT.

ACCESS PARKING SPACE SYMBOL (MINIMUM)

WITH BLUE BACKGROUND AND WHITE BORDER
(REQUIRED FOR CEMENT CONCRETE SURFACES)

DIRECTION OF

SYMBOL MARKING A B c D USE MARKING AREA
TYPE1 |6'-0"|2°-6"[13'-0"| N/A LESS THAN 45 MPH 25.00 SQ.FT.
YIELD AHEAD SYMBOL
TYPE2 |6 -0"(3-0"|20'-0"| N/A 45 MPH OR GREATER 36.54 SQ.FT.
TYPE1 | 1-0"| & |1'-6"| 6" LESS THAN 45 MPH 0.75 SQ.FT.
YIELD LINE SYMBOL TYPE2 |2'-0"|1'-0"|3'-0"| 1'-0"| 45 MPH OR GREATER 3.00 SQ.FT.
TYPE2 |2'-0"| 1'-0"|3-0"| 1'-0"| ROUNDABOUT ENTRY % 3.00 SQ.FT.
% MINIMUM OF 4 IN LANE
| |
A ’— D | A
B \
c
[T
o -
z
ols
5|E
)
14
x - |1
-
YIELD LINE SYMBOL
(MULTIPLE SYMBOLS REQUIRED
FOR TRANSVERSE YIELD LINE ~
SEE CONTRACT)
c

YIELD AHEAD SYMBOL

Walsh, Brian
Jun 24 2014 2:37PM

SYMBOL MARKINGS
MISCELLANEOUS

STANDARD PLAN M-24.60-04
SHEET 2 OF 2 SHEETS

APPROVED FOR PUBLICATION

. Wi Bakotich, Pasco
D Bilbli

Jun 24 2014 4.43 PM
STATE DESIGN ENGINEER
A
'7" Washington Stote Department of Transportation

sy




DRAWN BY: FERN LIDDELL

EDGE LINE

DIRECTION
OF TRAFFIC
-

I_l—

=l

/

BEGIN
STORMWATER
BMP

STORMWATER BMP
(LINEAR TYPE)

END

[

500" SPACING (TYP.)

OR AS SHOWN IN |
THE CONTRACT PLANS

®

FLEXIBLE GUIDE POST (TYP.) ~
SEE FLEXIBLE GUIDE POST
DETAIL

STORMWATER BMP DELINEATION DETAIL

g"

A
7/ \
STORMWATER BMP
NAME AS SHOWN
IN THE CONTRACT
PLANS
J

1/4" LETTER HT.

(TYP))
T

WHITE ON GREEN

WSDOT STORMWATER BMP STICKER

(FACING TRAFFIC) i

DETAIL (TYP.)
o
wi \ EDGE OF
<, SHOULDER
3=
ha o
o
*—
5]
w |
=
w
35
82
Wi

SEE STORMWATER BMP MARKING

(SEE NOTE 1)

STORMWATER BMP MARKING ~

NOTES:

1. If rumble strips are present, install marking outside
of the rumble strip.

2. The flexible guide post shall be brown in color.
See Standard Specification Section 9-17.

3. WSDOT BMP sticker to be placed on first flexible
guide post only.

/ EDGE LINE

1" 6"

(TYP.)

~_

VARIES

4" 90°
[ i
t

]

STORMWATER BMP MARKING DETAIL
MARKING AREA = 1.78 SQ. FT. FOR PAIR

WSDOT STORMWATER BMP
STICKER (SEE NOTE 3)

STORMWATER BMP LIMITS

(VARIES ACCORDING TO BMP
DESIGN)

FLEXIBLE GUIDE POST DETAIL

TYPICAL FOR ALL STORMWATER BMP GUIDE
POSTS AS DETAILED ON THIS SHEET

FLEXIBLE GUIDEPOST
L~ (SEE NOTE 2)

MANUFACTURER'S
BURY DEPTH

\ EDGE OF

SHOULDER

A . . Heilman, Julie
%JAQA& '%*0,\,\,\0\/ Jun 222017 10:07 AM
BVP DELINEATION
LINEAR TYPE

STANDARD PLAN M-24.65-00
SHEET 1 OF 1 SHEET

cosign

APPROVED FOR PUBLICATION
7 Carpenter, Jefl

L 47 it Jul 112017 1:18 PM

STATE DESIGN ENGINEER

AT .
'T’ Washington State Department of Transportation




STORMWATER BMP MARKING ~
(SEE STORMWATER BMP MARKING
DETAIL) ONLY ONE (1) MARKING
REQIRED (SEE NOTE 1)

DIRECTION
OF TRAFFIC

————

DRAWN BY: FERN LIDDELL

EDGE LINE

STORMWATER BMP
(POND TYPE)

FLEXIBLE GUIDE POST~
SEE FLEXIBLE GUIDE POST
DETAIL (SEE NOTE 2)

STORMWATER BMP DELINEATION DETAIL
POND TYPE

DIRECTION
OF TRAFFIC
Y

\ EDGE OF

SHOULDER

MAINTENANCE ACCESS ROAD

STORMWATER BMP MARKING ~
(SEE STORMWATER BMP MARKING
DETAIL) ONLY ONE (1) MARKING
REQIRED (SEE NOTE 1)

EDGE LINE

]

1 —

1
\ EDGE OF

\L CATCH BASIN CURB SHOULDER

AND GUTTER

STORMWATER BMP DELINEATION DETAIL

UNDERGROUND TYPE

®\ FLEXIBLE GUIDE POST ~ SEE FLEXIBLE
GUIDE POST DETAIL (SEE NOTE 2)

(4

STORMWATER BMP
(UNDERGROUND TYPE)

SEE NOTE 1

/ EDGE LINE

90°
(TYP.)

S
1'-8"
(TYP.)

16"

(TYP.)

EDGE OF
SHOULDER

STORMWATER BMP MARKING DETAIL
MARKING AREA = 0.89 SQ. FT.

WSDOT STORMWATER BMP
STICKER (SEE NOTE 3)

v

FLEXIBLE GUIDE POST DETAIL

TYPICAL FOR ALL STORMWATER BMP GUIDE
POSTS AS DETAILED ON THIS SHEET

NOTES:

If rumble strips are present, install marking outside of
the rumble strip.

The flexible guide post shall be brown in color. See
Standard Specification Section 9-17.

STORMWATER BMP
> NAME AS SHOWN

IN THE CONTRACT
PLANS

g

1/4" LETTER HT.

(TYP.)
1

T WHITE ON GREEN
L FLEXIBLE GUIDEPOST
2'- 0" MIN. (SEE NOTE 3) WSDOT STORMWATER BMP STICKER
(FACING TRAFFIC)  NTS
. |E z
o § s
w5 =
213 v
L %) 2]
MANUFACTURER'S
BURY DEPTH
| —1
1 :\
) . A Heilman, Julie
q %"“DA& '”}.4 a\M,, ; Jun 222017 10:09 AM )
cosign

BMP DELINEATION
UNDERGROUND AND
POND TYPES

STANDARD PLAN M-24.66-00
SHEET 1 OF 1 SHEET

Carpenter, Jefl'

APPROVED FOR PUBLICATION
4 ,,f Jul 112017 1:17 PM

STATE DESIGN ENGINEER

AR
VT’ Washington State Department of Transportation




DRAWN BY: LISA CYFORD

s 3

TOP EDGE OF REFLECTIVE SHEETING —
Iy
Ll =
Q
g B 2' - 0" MIN.
% | w 8 - 0" MAX.
4
! RA
o 5 SEE CONTRACT)
|2 x
Z|3 6|4
E 4 w|=
Iy o2
o g alo
1 | O w ‘:5
®|2

’
§

FLEXIBLE GUIDE POST

}
\ REFLECTIVE

SHEETING

MFACTURER'S

GROUND MOUNT

TOP EDGE OF REFLECTIVE SHEETING

_5_*—
\

“BURY DEPTHy

FLEXIBLE GUIDE POST
GUARDRAIL MOUNT

i
=
X
3[4 N REFLECTIVE
g a ; SHEETING
: o (SEE NOTE 2) :
1 z i
b 2 N ’je" MIN.
X .
4 i é . ‘Cgu
sz ) !
: !
S % [ )
®|2 .

(USE FOR WOODEN GUARDRAIL POSTS)

BARRIER DELINEATOR REQUIREMENTS

® Spacing of Barrier Delineators shall be as shown in the Plans.

TOP EDGE OF REFLECTIVE SHEETING

1

P 1,
|0 2-0'MIN. || O\ REFLECTIVE
s|3 8 - 0" MAX. SHEETING
w (SEE CONTRACT)
=3
[+ 4
2|3 5|8 2.
5|2 8|3
B % 0|z
e 3,
T = — N\
FLEXIBLE GUIDE POST M\
SURFACE MOUNT 4.

)

\_ REFLECTIVE

SHEETING

TOP EDGE OF REFLECTIVE SHEETING L
|
KT
e ;
a !
| (SEE NOTE 3) :
w3 :'-je' MIN.
| 1
Z|0 é b
S|z :
) |
> % i
L= :
i
= = '
Lo
Pl
i
FLEXIBLE GUIDE POST
GUARDRAIL MOUNT

(USE FOR STEEL GUARDRAIL POSTS)

e The housing or bracket can be flexible or rigid, molded from a durable plastic or other durable material approved
by the Engineer, and shall be attached to the barrier with an adhesive recommended by the manufacturer. The
attachment point on the barrier surface shall be free of dirt, curing compound, moisture, paint, or any other matter

that would adversely affect the adhesive bond.

e Barrier Delineators shall be one-sided for single direction traffic, or two-sided for bi-directional traffic.

e Color shall be white on the right of traffic, and yellow on the left of traffic.

e The reflective surface shall be rectangular or trapezoidal.

e Reflective Sheeting: 12 square inches minimum surface area; Type lll, IV, V, or VI, selected from approved

materials listed in the Qualified Products List.

e Plastic Reflector: 9 square inches minimum surface area;
acrylic or polycarbonate conforming to AASHTO M 290.
Reflectors shall equal or exceed the following minimum
values of Specific Intensity:

OBSERVATION

SPECIFIC INTENSITY

ENTRANCE
ANGLE ANGLE (et}
WHITE YELLOW
0.1° 0° 126 75
0.1° 20° 50 30

OR FLAT PLASTIC
REFLECTOR LENS

.*. .3\ TRAFFIC FACE
| OF BARRIER

- e |

SIDE MOUNT
PER CONTRACT

NOTES

When the Contract Plans requires a guide post with concurrent guardrail runs, the Contractor

shall either:

A. Drive the flexible guide post in line with the guardrail posts, or

B. Mount the shorter flexible guide post onto the guardrail post.

Guide posts shall be fastened to the wooden guardrail post using two 2" (in) x 3/8" (in) lag
screws with washers, along centerline of post. Also acceptable is any approved attachment
method submitted by the guide post manufacturer.

Guide posts shall be fastened to the steel guardrail posts using two galvanized 2" (in) x 3/8" (in)
bolts with a washer on both sides, a lock washer, and nut. The nut shall be tightened to properly
compress the lock washer. The drilled holes in the guardrail post web shall be painted with
galvanizing repair paint as described in Standard Specification Section 8-11.3(1)B. Also
acceptable is any approved attachment method submitted by the guide post manufacturer.

When concrete barrier runs concurrent, the Contractor shall mount Barrier Delineators where
guide posts are required.

GUIDE POST TYPE DEFINITIONS ~ REFLECTIVE SHEETING APPLICATIONS

TYPEW TYPE WW TYPEY TYPEYY
FACING FACING BACK FACING FACING BACK
TRAFFIC TRAFFIC SIDE TRAFFIC TRAFFIC SIDE

~ = -

T

all

1

WHITE

- 7 -

5

¥

s

WHITE

L WHITE :i:

4

WHITE

~ 7 -

T

Bll

!

YELLOW

v AT

r

8"

1

YELLOW

r

Bll

YELLOW

REFLECTIVE SHEETING,

HOUSING OR BRACKET

.
- b

REFLECTIVE SHEETING,

OR FLAT P

TRAFFIC

LASTIC

REFLECTOR LENS

FACE

OF BARRIER

4
1.
e
e
la
I 7
s
1.
i
K
4
73

I
TOP MOUNT
PER CONTRACT

BARRIER DELINEATORS

(CONCRETE BARRIER TYPES AND LOCATIONS VARY, SINGLE SLOPE IN MEDIAN SHOWN)

HOUSING OR BRACKET

Walsh, Brian
Jun 24 2014 2:07 PM

(H%en

GUIDE POSTS AND
BARRIER DELINEATORS

STANDARD PLAN M-40.10-03

SHEET 1 OF 1 SHEET

Q. B Lt

APPROVED FOR PUBLICATION
Bakotich, Pasco
Jun 24 2014 4:44 PM

Chiad
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A
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DRAWN BY: ADAM COCHRAN

LEGEND

O TrrEW

NOTE 6
@ T1vPEY

SEE TYPE DEFINITIONS,
STD. PLAN M-40.10

NOTES

1.

>

© N o o

See Standard Plan M-40.10 for Guide Post details. See plans for guide post
requirements between interchanges.

Guide posts shall be placed at 100" spacing on ramp tangents and tapers.
"S" dimension shown on Standard Plan M-40.40 or 100°, whichever is smaller.

One half of "S" dimension shown on Standard Plan M-40.40 or 50', whichever
is smaller.

Two spaces at 100'.

Three equal spaces when R < 75', four equal spaces when R 2 75'.
Two equal spaces.

Locate the initial Guide Post so that it does not hinder the visibility of the

Bridge Delineator for approaching traffic. The distance between the bridge
end and the initial Guide Post shall be 50 feet maximum.

@) @] o —

NOTE 8 (TYP) l‘

[EXPIRES AUGUST 8, 2009]

GUIDE POST PLACEMENT
INTERCHANGES

STANDARD PLAN M-40.20-00

SHEET 1 OF 1 SHEET

STATE DES{GN ENGINEER
A Rk
'7"’ Washington State Department of Transportation




DRAWN BY: FERN LIDDELL

THREE EQUAL SPACES
WHENR < 75'

LEGEND

O TvPEW
O TrPEWW

@ TrPEY

SEE TYPE DEFINITIONS,
STANDARD PLAN M-40.10

100' DECELERATION TAPER

| 60"

NOTE

See Standard Plan M-40.10 for Guide Post details.

100' (TYP.) |

O O O O
— —_— N —_ —_ I —_— —_— - -
{ J o o ®
* Z /
®
K.
—
_—
0]
500'
DIVIDED HIGHWAY
REFLECTIVE SHEETING APPLICATIONS THREE EQUAL SPACES
WHEN R < 75' I FOUR EQUAL SPACES WHENR 2 75
TYPE G1 TYPE G2 - e
G1 G2
FACING BACK FACING BACK
TRAFFIC SIDE TRAFFIC SIDE

b

] T

8"

WHITE

7 -

~ = -
T

6’,..%‘[(/ L x:;s?bgg?%:um .
cosgn
GUIDE POST PLACEMENT
GRADE INTERSECTIONS

STANDARD PLAN M-40.30-01
SHEET 1 OF 1 SHEET

APPROVED FOR PUBLICATION

- ¥ Carpenter, Jefl
H T Y ¢
o U ey Jul 1120171 17PM
ik

UNDIVIDED HIGHWAY
WITHOUT ILLUMINATION

STATE DESIGN ENGINEER

v’y Washlngton State Depurtment of Irunsportnhon






