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100-P01 COORDINATION OF PROJECTS: One project is in the vicinity of this project and will be under 
contract during the 2024 construction season. The project is IM-6-029(173)147 located from 
RP 147.226 to RP 161.700 NB only. 

 
100-P02 COORDINATION OF WORK – SITE #1: Contact the Hamilton City Auditor, Kathy Brooks 

(701)-520-2233 at least 7 days in advance of construction. 
 
 No work is allowed to occur during the Pembina County Fair at Site #1 which is anticipated to 

take place between July 3rd to July 6th, 2024.  149th Ave NE shall remain open during the 
entirety of the fair. 

  
 No work is allowed to occur at Site #1 during beet harvest.  Typical dates for the beet harvest 

are October 1st  to October 15th. 149th Ave NE shall remain open during the entirety of the sugar 
beet harvest. 

 
105-200 UTILITY COORDINATION: A utility coordination meeting is required. 
 
107-P01 DETOUR – SITE #1: Follow the requirements of Haul Road for the detour on Site #1, which 

consists of Page Avenue and 5th Street.   
 
108-100 WEEKLY PLANNING & REPORTING MEETING: A weekly planning and reporting meeting is 

required. 
 
202-P01 REMOVAL OF PAVEMENT: Removal of concrete pavement and bituminous surfacing 

includes removal of existing concrete, asphalt, and aggregate as shown in the existing typical 
sections in Section 30.  

 
202-P02 REMOVAL OF TEMPORARY BYPASS: Include removal of embankment, pipe conduit, 

regrading, removal of asphalt pavement and removal of base course material in the price bid 
for “Removal of Temporary Bypass.”  

 
202-P03 REMOVAL OF STRUCTURE – SITE 3: The existing structure is a single 6’ x 6’ x 46’ reinforced 

concrete box culvert.  
 
 The bid item “REMOVAL OF STRUCTURE” includes all work required to remove all structure 

components. 
 
203-010 SHRINKAGE: 25 percent additional volume is included for shrinkage in earth embankment. 
 
203-385 AVERAGE HAUL: No average haul has been computed for this project. 
 
302-110 BASE COURSE: Trim base course as specified in Section 302.04 C.2, “Surface Tolerance 

Type B”. 
 
302-P01 TRAFFIC SERVICE AGGREGATE: Traffic Service Aggregate will consist of class 13 

aggregate as defined in Section 816.02. 
 
302-P02 TRAFFIC SERVICE AGGREGATE MAINTENANCE: Use a blade to maintain a smooth and 

compacted surface on the temporary bypass at all times. Provide dust control as necessary 
utilizing water or similar methods. Include all costs for maintenance in the contract unit price 
for “Traffic Service Aggregate”. 

 

704-100 TRAFFIC CONTROL SUPERVISOR: Provide a Traffic Control Supervisor. 
 
704-200 STATE FURNISHED MEDIAN BARRIER:  
 
 Site #2 
 
 Obtain (119) 2.5’ x 10’ concrete barriers. They can be picked up and returned to the Grand 

Forks District yard at 1951 N Washington St. in Grand Forks, ND 58201. Contact Jesse 
Kadrmas at the Grand Forks District office at 701-787-6500 to facilitate the exchanges. 

 
 Section 704.04 J “Precast Concrete Median Barrier (State Furnished)” applies to the contract 

item “State Furnished Median Barrier”. 
 
 If returning barriers with connection components, coordinate the delivery location for the 

connecting components with the Engineer. Some 4 inch x 4 inch boards are available at the 
return location. Provide any additional 4 inch x 4 inch boards necessary to stack barriers. The 
boards will become property of the Department. 

 
 Payment for the State Furnished Median Barrier will follow Section 704.06 D “Precast Concrete 

Median Barrier (State Furnished)”. Include all costs associated with median barriers in the 
contract unit price for “State Furnished Median Barrier”. 

 
 Site #3 
 
 Obtain (36) 2.5’ x 10’ concrete barriers. They can be picked up and returned to the Grand Forks 

District yard at 1951 N Washington St. in Grand Forks, ND 58201. Contact the Grand Forks 
District office at 701-787-6500 to facilitate the exchanges. 

 
 Section 704.04 J “Precast Concrete Median Barrier (State Furnished)” applies to the contract 

item “State Furnished Median Barrier”. 
 
 If returning barriers with connection components, coordinate the delivery location for the 

connecting components with the Engineer. Some 4 inch x 4 inch boards are available at the 
return location. Provide any additional 4 inch x 4 inch boards necessary to stack barriers. The 
boards will become property of the Department. 

 
 Payment for the State Furnished Median Barrier will follow Section 704.06 D “Precast Concrete 

Median Barrier (State Furnished)”. Include all costs associated with median barriers in the 
contract unit price for “State Furnished Median Barrier”. 

 
704-300 FLASHING BEACON: Provide solar powered flashing beacons that meet the requirements of 

the MUTCD and ITE. Provide beacons that are visible for a distance of 0.25 miles (1,320 feet) 
and are capable of operating for 20 days without a solar charge. 

 
Include all costs for materials, equipment, labor, and incidentals in 
the contract unit price for "Flashing Beacon". 

 
704-301 SEQUENCING ARROW PANEL – TYPE C – CROSSOVER: 

Provide solar powered arrow panels that meet the requirements of 
the MUTCD and ITE and that are capable of operating for 20 days 
without a solar charge. 
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Include all costs for materials, equipment, labor, and incidentals in the contract unit price for 
"Sequencing Arrow Panel – Type C – Crossover". 
 

704-450 LANE CLOSURE – SIGNAL CONTROL/FLAGGING CONTROL: Install either the signal 
controlled lane closure on Standard D-704-16 or the flagging controlled lane closure on 
Standard D-704-17. 

 
 Obtain an electrical source for traffic signals. Solar powered signals may be used. Place 

generators a minimum of 60 feet from the roadway centerline, unless the generator and signal 
are part of a trailer mounted unit. 

 
 Place utility poles and equipment a minimum of 60 feet from the roadway centerline and place 

power conductors a minimum of 6 inches below the ground surface. Remove poles after they 
are no longer necessary. 

 
 The Engineer will measure individual traffic control devices, other than the signal system and 

flaggers, shown on the standards. Payment will be made at the respective contract unit price. 
 
 Include the cost of either a traffic signal system or flaggers in the contract unit price for “Lane 

Closure – Signal Control/Flagging Control”. 
 

704-510 OBLITERATION OF PAVEMENT MARKINGS: Masking of pavement markings designated for 
obliteration is allowed. Choose to remove or mask marking as specified in Section 704.04 N, 
"Obliteration of Pavement Markings". 
 

704-P01 TRAFFIC CONTROL: The traffic control devices list has been developed using the layouts 
shown in the plans and the following layouts shown on the Standard Drawings. The traffic 
control devices will comply with the following Standard Drawings: 

 D-704-16 Lane Closure on a Two Lane Road Using Traffic Control Signals 
 D-704-17 Sign Layout for One Lane Closure Two Lane Roadway 
 D-704-23, Type Q Short Term Urban Detour (Site 1) 

D-704-24, Type R, Type U Shoulder Work 
D-704-35  Sign Layout for One Lane Closure – Interstate System 
  

  
704-P02 TRAFFIC CONTROL PHASING:  The traffic control details, as indicated on the plans, have 

been developed on the basis that this project will be constructed in phases as described below. 
The work zone traffic control summary lists include the required number of devices for each 
described work area.  Devices have been included for all 3 sites to be worked on concurrently. 
Remove and reset devices for each phase of construction. The costs associated with removing 
and resetting traffic control devices is included in the bid price for “Traffic Control Signs”. 

 
The construction phasing plan is listed below. Only one phase may be active at a time and 
each phase must be completed before proceeding to the next phase unless otherwise 
specified.  If electing to utilize a different phasing plan, submit a detailed traffic control plan to 
the Engineer for approval a minimum of 14 days prior to installing traffic control devices. 

 
 Site #2 
 
 Phase 1: Close interior lanes on northbound and southbound I-29. 

 Install signs and devices in accordance with Standard D-704-35 and the work zone 
traffic control layout sheets in Section 100. 

 Construct median crossovers 
 Construct temporary guardrail 

 
 Phase 2: Close northbound I-29 lanes and divert traffic to southbound I-29 lanes. 

 30 consecutive working days will be allowed for head-to-head traffic operation on 
the southbound roadway. Working days will be counted as provided by Standard 
Specification 108.06, except Saturdays will be counted as a working day. 

 Install signs and devices in accordance with Standard D-704-35 and the work zone 
traffic control layout sheets in Section 100. 

 Remove existing structure and pavement on northbound I-29. 
 Construct east half of the reinforced concrete box culvert and northbound roadway. 

 
 Phase 3: Close interior lanes on northbound and southbound I-29. 

 Install signs and devices in accordance with Standard D-704-35 and the work zone 
traffic control layout sheets in Section 100. 

 Install traffic control for Phase 4 
 

Phase 4: Close southbound I-29 lanes and divert traffic to northbound I-29 lanes. 
 30 consecutive working days will be allowed for head-to-head traffic operation on 

the northbound roadway. Working days will be counted as provided by Standard 
Specification 108.06, except Saturdays will be counted as a working day. 

 Install signs and devices in accordance with Standard D-704-35 and the work zone 
traffic control layout sheets in Section 100. 

 Remove existing structure and pavement on southbound I-29. 
 Construct west half of the reinforced concrete box culvert and southbound roadway. 

 
 Phase 5: Close interior lanes on northbound and southbound I-29. 

 Install signs and devices in accordance with Standard D-704-35 and the work zone 
traffic control layout sheets in Section 100. 

 Complete median grading 
 Remove median crossovers 

 
 Site #3 
 
 Phase 1: Close westbound shoulder on ND 45 

 Install signs and devices in accordance with Standard D-704-24, type R and the 
work zone traffic control layout sheets in Section 100. 

 Construct northern temporary bypass 
 Install temporary 84” pipe extensions to the north side of the existing culvert to 

provide temporary extension. 
 

Phase 2: Place traffic on the northern temporary bypass 
 Install signs and devices in accordance with Standard D-

704-16 and the work zone traffic control layout sheets in 
Section 100. 

 Remove existing pavement. 
 Install temporary 84” pipe extensions to the south side of 

the existing culvert to provide temporary extension. 
 Construct the south half of the permanent 78” reinforced 

concrete pipe at Station 896+53. Place temporary pipe 
extensions as detailed in Section 51. 
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 Construct southern temporary bypass 
 

Phase 3: Place traffic on the southern temporary bypass 
 Install signs and devices in accordance with Standard D-704-16 and the work zone 

traffic control layout sheets in Section 100. 
 Construct the north half of the 78” reinforced concrete pipe at Station 896+53. Place 

temporary pipe extensions as detailed in Section 51 
 Construct temporary stream diversion utilizing pipe at Station 896+53. 

 
Phase 4: Place traffic on the northern temporary bypass 

 Install signs and devices in accordance with Standard D-704-16 and the work zone 
traffic control layout sheets in Section 100. 

 Remove the south half of the existing structure and pipe.  
 Construct the south half of the permanent 78” reinforced concrete pipe at Station 

896+86. Place temporary pipe extensions as detailed in Section 51 
 Dewater existing scour hole and then place embankment material to repair scour 

hole. Place erosion control blanket once the area has been repaired. 
 

Phase 5: Place traffic on the southern temporary bypass 
 Install signs and devices in accordance with Standard D-704-16 and the work zone 

traffic control layout sheets in Section 100. 
 Remove the north half of the existing structure and pipe.  
 Construct the north half of the permanent 78” reinforced concrete pipe at Station 

896+86. 
 Remove temporary stream diversion 
 Remove the 78” temporary pipe extension at Station 896+53 and install flared end 

section. 
 Remove northern temporary bypass. 
 Install aggregate and asphalt for the roadway. 

 
Phase 6: Close eastbound shoulder on ND 45 

 Install signs and devices in accordance with Standard D-704-24, Type R and the 
work zone traffic control layout sheets in Section 100. 

 Remove the 78” temporary pipe extension at Station 896+53 and install flared end 
section. 

 Remove the southern temporary bypass 
 
706-P01 FIELD OFFICE: Provide a field office which meets the following requirements: 
 

1. Be completely insulated and weather tight. 
2. Minimum total area of 450 square feet. 
3. Indoor bathroom facilities, sewer and potable water. 
4. Have a dependable source of electricity for power and lights with a minimum of 6 

electrical outlets spaced throughout the building and light fixtures spaced to uniformly 
light the entire interior (lumens required 110 foot-candles). 

5. Be wired for DSL Broadband internet with wireless Wi-Fi and have the capability to 
allow for hard wiring the computer. Include the cost of the installation and monthly fees. 

6. A heating and cooling system that is capable of maintaining the temperature between 
65°F and 78°F year around. 

7. A minimum of 3 desks and 3 desk chairs, 3 extra chairs, a drawer file cabinet with at 
least two drawers, one table minimum of 2.5 ft x 5 ft. 

8. Photocopy machine/Printer capable of 11x17 photocopies/prints and toner to last the 
duration of the project. Engineer will provide paper. Other features to include digital 
coping & scanning. (Fax capabilities can be included but not necessary). 

9. The location of the field office will be on, or as close to the project as possible on Site 
#3 and approved by the Engineer. Any rental fees will be paid by the Contractor. 

10. Make the field office available for occupancy one week before the start of the project 
and remain through project completion. 

11. Heat, electric, internet service, sewer, and water hookups to be furnished by Contractor, 
Contractor to pay utility bills. 

 
 All requirements of the Field Office are subject to approval by the Engineer. Include the costs 

for the field office in the bid item "Field Office" and the Schedule for Payment is as follows: 
 

 25% when set up on site. 
 50% when 30% of the work is complete. 
 75% when 60% of the work is complete. 
 100% when project is complete. 

 
706-P01 AGGREGATE LABORATORY: Provide an aggregate laboratory as close to the project as 

possible on Site #3 with the approval of the Engineer.  
 
752-P01 FENCING: Place Temporary/permanent fencing prior to removing existing fencing. Temporary 

fencing will consist of 3-strand barbed wire and will be placed around temporary construction 
easements where existing fence is removed until permanent fencing is in place. The cost to 
install and remove temporary fencing will be included in the price bid for “Temporary Fence.” 
With the approval of the Engineer, field fit temporary fencing in areas of deep draws and 
wooded areas. Verify the need for temporary fencing with the property owner/tenant.  

 
762-050 PAVEMENT MARKING: If the Engineer and Contractor agree, plan quantity will be used as 

the measurement for payment for pavement marking items. 
 
764-P01 W-BEAM GUARDRAIL: Deliver the removed guardrail materials deemed salvageable by the 

Engineer to the NDDOT Maintenance Storage Yard in Grand Forks, and neatly stack them at 
a location designated by the Engineer. The address of the NDDOT Storage Yard is: 

 
   Grand Forks District 
   1951 N Washington St. 
  Grand Forks, ND. 
 
 Include all costs to remove and deliver guardrail materials in the contract unit price for the 

“Remove W-Beam Guardrail & Posts” and “Remove End Treatment & Transition”. 
 
764-P02 W-BEAM GUARDRAIL END TERMINALS FOR TWO-WAY 

TRAFFIC: Two W-beam guardrail end terminals are required for 
protection on the SB bridge during two-way traffic operation. 

 
 For Phase 1, install a thrie beam terminal connector, a 12’-6” thrie 

beam section (double thickness), two 12’-6” W-beam rail sections, 
and a W-beam guardrail end terminal, at each corner, as shown in 
the plans.  
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 The W-beam guardrail end terminals and additional guardrail materials, required for two-way 
traffic will remain the property of the contractor and be removed when no longer needed for 
two-way traffic operation. The W-beam guardrail end terminals will be measured and paid for 
by number of W-beam guardrail end terminals required and accepted by the engineer and 
include all materials, including single slope to thrie beam connector plates, thrie beam teriminal 
connectors, W-beam terminal connectors, thrie beam rail sections, thrie to W-beam rail 
transition sections, W-beam rail sections, and all necessary posts, blocks, hardware, 
equipment, and labor. 
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103 0100 CONTRACT BOND L SUM 0.34 0.33 0.33 0 1

202 0104 REMOVAL OF STRUCTURE                              EA   1 2 1 0 4

202 0114 REMOVAL OF CONCRETE PAVEMENT                      SY   0 2862 0 0 2862

202 0132 REMOVAL OF BITUMINOUS SURFACING                   SY   112 641 1100 0 1853

202 0174 REMOVAL OF PIPE ALL TYPES AND SIZES               LF   0 0 190 0 190

202 0312 REMOVE EXISTING FENCE                             LF   0 409 975 0 1384

202 0350 REMOVAL OF TEMPORARY BYPASS                       EA   0 2 2 0 4

203 0101 COMMON EXCAVATION-TYPE A                          CY   234 1051 13 0 1298

203 0109 TOPSOIL                                           CY   200 2814 1022 0 4036

203 0140 BORROW-EXCAVATION                                 CY   238 3832 8254 0 12324

210 0050 BOX CULVERT EXCAVATION                            EA   1 1 0 0 2

210 0210 FOUNDATION FILL                                   CY   705 5933 0 0 6638

210 0405 FOUNDATION PREPARATION-BOX CULVERT                EA   1 1 0 0 2

216 0100 WATER                                             M GAL 40 421 108 0 569

251 0200 SEEDING CLASS II                                  ACRE 0.26 2 2.31 0 4.57

251 2000 TEMPORARY COVER CROP                              ACRE 0.26 2 2.31 0 4.57

253 0101 STRAW MULCH                                       ACRE 0.52 4 4.62 0 9.14

255 0102 ECB TYPE 2                                        SY   0 0 361 0 361

256 0200 RIPRAP GRADE II                                   CY   35 129 0 0 164

261 0112 FIBER ROLLS 12IN                                  LF   908 6237 3455 0 10600

261 0113 REMOVE FIBER ROLLS 12IN                           LF   504 2722 1655 0 4881

262 0100 FLOTATION SILT CURTAIN                            LF   27 43 113 0 183

262 0101 REMOVE FLOTATION SILT CURTAIN                     LF   27 43 113 0 183

302 0050 TRAFFIC SERVICE AGGREGATE                         TON  0 0 730 0 730

302 0120 AGGREGATE BASE COURSE CL 5                        TON  218 6785 225 0 7228

430 0500 COMMERCIAL GRADE HOT MIX ASPHALT                  TON  85 1869 461 0 2415

550 0305 9IN NON-REINF CONCRETE PVMT CL AE-DOWELED         SY   0 672 0 0 672

550 0310 10IN NON REINF CONCRETE PVMT CL AE-DOWELED        SY   0 1024 0 0 1024

606 0603 6FT X 3FT PRECAST RCB CULVERT LF 140 0 0 0 140

606 3006 DBL 10FT X 6FT PRECAST RCB CULVERT                LF   0 464 0 0 464

606 4603 6FT X 3FT PRECAST RCB END SECTION EA 4 0 0 0 4

606 7006 DBL 10FT X 6FT PRECAST RCB END SECTION            EA   0 4 0 0 4

624 3005 CONNECTION PLATE MODIFICATION                     EA   0 1 0 0 1

702 0100 MOBILIZATION                                      L SUM 0.34 0.33 0.33 0 1

704 1000 TRAFFIC CONTROL SIGNS                             UNIT 600 1986 850 0 3436

704 1018 LANE CLOSURE-SIGNAL CONTROL/FLAGGING CONTROL EA 0 0 1 0 1

704 1036 ATTENUATION DEVICE-TYPE B-30                      EA   0 0 4 0 4

704 1045 ATTENUATION DEVICE-TYPE B-75                      EA   0 4 0 0 4

704 1052 TYPE III BARRICADE                                EA   7 7 10 0 24

704 1060 DELINEATOR DRUMS                                  EA   8 54 12 0 74

704 1067 TUBULAR MARKERS                                   EA   28 64 0 0 92

704 1072 FLEXIBLE DELINEATORS                              EA   0 41 0 0 41

704 1080 STACKABLE VERTICAL PANELS                         EA   0 0 55 0 55

704 1081 VERTICAL PANELS-BACK TO BACK                      EA   0 6 0 0 6

704 1088 SEQUENCING ARROW PANEL-TYPE C-CROSSOVER           EA   0 2 0 0 2

704 1500 OBLITERATION OF PAVEMENT MARKING                  SF   0 1370 0 0 1370

704 3511 STATE FURNISHED MEDIAN BARRIER LF 0 1190 360 0 1550
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704 8015 VEHICLE SPEED FEEDBACK SIGN EA 0 1 0 0 1

706 0400 FIELD OFFICE                                      EA   0 0 1 0 1

706 0500 AGGREGATE LABORATORY                              EA   0 0 1 0 1

709 0100 GEOSYNTHETIC MATERIAL TYPE G                      SY   179 7033 0 0 7212

709 0155 GEOSYNTHETIC MATERIAL TYPE RR                     SY   92 1515 0 0 1607

714 4100 PIPE CONDUIT 18IN                                 LF   0 1008 0 0 1008

714 4150 PIPE CONDUIT 78IN                                 LF   0 0 358 0 358

714 4155 PIPE CONDUIT 84IN                                 LF   0 0 26 0 26

714 9660 REMOVE & RELAY END SECTION-ALL TYPE & SIZES       EA   0 0 2 0 2

720 0110 RIGHT OF WAY MARKERS                              EA   3 0 0 0 3

720 0130 IRON PIN R/W MONUMENTS                            EA   3 0 0 0 3

752 0320 FENCE BARBED WIRE 4 STRAND-STEEL POST             LF   0 290 951 0 1241

752 0905 TEMPORARY FENCE                                   LF   0 253 660 0 913

752 3150 CORNER ASSEMBLY BARBED WIRE-WOOD POST             EA   0 4 4 0 8

754 0110 FLAT SHEET FOR SIGNS-TYPE XI REFL SHEETING        SF   13 0 0 0 13

754 0112 FLAT SHEET FOR SIGNS-TYPE IV REFL SHEETING        SF   25 0 0 0 25

754 0206 STEEL GALV POSTS-TELESCOPING PERFORATED TUBE      LF   64 0 0 0 64

754 0592 RESET SIGN PANEL                                  EA   1 0 0 0 1

754 0596 RESET MILE POST                                   EA   0 0 1 0 1

754 0803 OBJECT MARKERS - TYPE III                         EA   4 4 0 0 8

754 0805 OBJECT MARKERS - CULVERTS                         EA   0 0 4 0 4

760 0021 SINUSOIDAL RUMBLE STRIP - CONCRETE SHOULDER       MILE 0 0.2 0 0 0.2

760 0025 SINUSOIDAL RUMBLE STRIP - ASPHALT SHOULDER        MILE 0 0 0.12 0 0.12

760 0027 SINUSOIDAL RUMBLE STRIP - ASPHALT CENTERLINE      MILE 0 0 0.06 0 0.06

762 0110 EPOXY PVMT MK 4IN LINE-GROOVED                    LF   0 1054 0 0 1054

762 0113 EPOXY PVMT MK 4IN LINE                            LF   0 0 675 0 675

762 0200 RAISED PAVEMENT MARKERS                           EA   0 2378 0 0 2378

762 0430 SHORT TERM 4IN LINE-TYPE NR                       LF   0 0 150 0 150

762 1305 PREFORMED PATTERNED PVMT MK 4IN LINE-GROOVED      LF   0 132 0 0 132

764 0145 W-BEAM GUARDRAIL END TERMINAL                     EA   0 2 0 0 2

764 0151 REMOVE W-BEAM GUARDRAIL & POSTS                   LF   0 0 975 0 975

764 2081 REMOVE END TREATMENT & TRANSITION                 EA   0 0 6 0 6

772 2110 FLASHING BEACON-POST MOUNTED                      EA   0 2 0 0 2

900 1001 TEMPORARY STREAM DIVERSION - SITE 1               EA   1 0 0 0 1

900 1002 TEMPORARY STREAM DIVERSION - SITE 2               EA   0 1 0 0 1

900 1003 TEMPORARY STREAM DIVERSION - SITE 3               EA   0 0 1 0 1
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PROPOSED DRAINAGE DESIGN DESIGN DESIGN DESIGN 100-YEAR 100-YEAR
STATION EXISTING PIPE PIPE SIZE AREA DISCHARGE HEADWATER VELOCITY  STAGE  DISCHARGE STAGE

(ACRES) (CFS) (FT) (FPS) (NAVD 88) (CFS) (NAVD 88)

896+52 N/A 78" (B)
896+85 6'x6' RCB 78" (B)

(A) Hydraulic data provided is for smooth-walled (Manning's n=0.012) type conduits.
(B) Culvert has been sunk 12" based on 2017 Nationwide Permit Regional Conditions.

32569.1 510.5 8.99 9.04 1436.56 878.9 1445.90

HYDRAULIC DATA FOR SS-6-999(050) (A)

25-YEAR DATA 100-YEAR DATA
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STATE PROJECT NO. SECTION 
NO. 

SHEET 
NO. 

ND SS-6-999(050) 170 2 

 

Site #1: 81-218.530N-2P

100-P01 SCOPE OF WORK: Work at this site consists of removing an existing structure and 
building a new double barrel 6' x 3’ x 70'-0" precast concrete box culvert. 

 
202-P01 REMOVAL OF STRUCTURE: The existing structure is a double 5’ x 3’ x 26’ RCB.  
 
 The bid item “REMOVAL OF STRUCTURE” includes all work required to remove all 

structure components.  
 
606-P01 PRECAST SECTION:  Tie the barrel sections together with 1" diameter tie bolts as 

shown on Standard Drawing D-714-22. Place two ties per exterior wall at each joint 
located at third points of the wall clear height. 

 
 Cast holes at 3’0” centers through the last end section and into the cutoff wall to receive 

3/4” diameter reinforcing bars. Cast holes in the first end section at 2’0 centers for 3/4” 
diameter reinforcing bars to attach the parapet. Cast parapet against the sections.  Install 
the bars according to the manufacturer’ recommendations, with a high strength adhesive 
specifically intended for concrete anchorage, in accordance with Section 806.02. 
Payment for the end section includes the cutoff wall and parapet. 

 
 Install the barrel sections with a maximum gap of ¾” wide. Install each line of barrels to 

terminate within 1” of the begin and end points of the adjacent barrel lines. 
 
 Provide a distance of 1'-0" between separate precast units. Fill this gap with a controlled 

density backfill. The gap between the end sections will use AE-3 concrete on controlled 
density backfill or Class 41 aggregate Include the AE-3 concrete, controlled density 
backfill or Class 41 and rebar used for the 12” cap in the price bid for the Precast RCB 
Culvert. 

 
606-P02 JOINTS:  Provide joints in accordance with Section 606.04.E.3, with the exception 

that a 12” minimum width waterproof membrane is allowable around the exterior 
surfaces of the box culvert walls and roof. 

 
910-P01 CONTROLLED DENSITY BACKFILL:  Controlled density backfill consists of 

cement, water, fly ash and aggregate at the ratio specified below. Place controlled 
density backfill as shown in the plans. Mix the material continuously during 
pumping or placement to keep the solution from separating. 
 
MIX DESIGN 1 
Cement  75 lbs   
Fly Ash  125 lbs   
Fine Aggregate 2600 lbs   
Water     416.5 gals 
 
Include the controlled density backfill and materials used for the 12” cap in the 
price bid for “6Ft X 3Ft Precast RCB Culvert.”   
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STATE PROJECT NO. SECTION 
NO. 

SHEET 
NO. 

ND SS-6-999(050) 170 5 

 

Site #2: 29-148.172-2P

100-P01 SCOPE OF WORK: Work at this site consists of removing two existing structures and 
building a new quad barrel 10' x 6’ x 228'-0" precast concrete box culvert. 

 
202-P01 REMOVAL OF STRUCTURE: The existing structures are a 2 span 36-foot concrete 

slab bridge and a 2 span 40-foot concrete slab bridge.  
 
 The bid item “REMOVAL OF STRUCTURE” includes all work required to remove all 

structure components.  
 
606-P01 PRECAST SECTION:  Tie the barrel sections together with 1" diameter tie bolts as 

shown on Standard Drawing D-714-22. Place two ties per exterior wall at each joint 
located at third points of the wall clear height. 

 
 Cast holes at 3’0” centers through the last end section and into the cutoff wall to receive 

3/4” diameter reinforcing bars. Cast holes in the first end section at 2’0 centers for 3/4” 
diameter reinforcing bars to attach the parapet. Cast parapet against the sections.  Install 
the bars according to the manufacturer’ recommendations, with a high strength adhesive 
specifically intended for concrete anchorage, in accordance with Section 806.02. 
Payment for the end section includes the cutoff wall and parapet. 

 
 Install the barrel sections with a maximum gap of ¾” wide.  
 
 Provide a distance of 1'-0" between separate precast units. Fill this gap with a controlled 

density backfill. The gap between the end sections will use AE-3 concrete on controlled 
density backfill or Class 41 aggregate Include the AE-3 concrete, controlled density 
backfill or Class 41 and rebar used for the 12” cap in the price bid for the Precast RCB 
Culvert. 

 
606-P02 JOINTS:  Provide joints in accordance with Section 606.04.E.3, with the exception 

that a 12” minimum width waterproof membrane is allowable around the exterior 
surfaces of the box culvert walls and roof. 

 
910-P01 CONTROLLED DENSITY BACKFILL:  Controlled density backfill consists of 

cement, water, fly ash and aggregate at the ratio specified below. Place controlled 
density backfill as shown in the plans. Mix the material continuously during 
pumping or placement to keep the solution from separating. 
 
MIX DESIGN 1 
Cement  75 lbs   
Fly Ash  125 lbs   
Fine Aggregate 2600 lbs   
Water     416.5 gals 
 
Include the controlled density backfill and materials used for the 12” cap in the 
price bid for “DBL 10Ft X 6Ft Precast RCB Culvert.”   
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Sheet flow

to avoid concentrating flows.  Compact to prevent undercutting flows.

Minimize disturbance of ground around trench and smooth surface after excavation 

    wire support.

5. Silt fence material does not need to reach the top of woven 

4. Do not embed silt fence when placed in standing water.

3. Install silt fencing parallel to contour lines.

2. Place splices outside low spots.

    prevent sediment from flowing around the ends of the fence.

1. Install the ends of the silt fence to point slightly upslope to 

NOTES:

28" min height above ground

Woven Wire 

Post Spacing

4' - 0" max.
Post Spacing

4' - 0" max.

6"

2
4
" 

m
in
 f
o
r 
s
lo

p
e
s
 3
:1
 o
r 
g
re

a
te
r

2
0
" 

m
in
 p

o
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t 
e

m
b
e
d

m
e
n
t

2
4
" 

M
in

Post

Flow

Filter fabric

Backfill and compact native soil

4' 
m
ax
 p
os
t s

pa
cin

g

Supported silt fence

Embed woven wire 2" min

Embed filter fabric 6" min

See Note 1

See Note 1

SILT FENCE UNSUPPORTEDSILT FENCE SUPPORTED
Existing ground

Fabric entrenchment

Existing ground

restrict flow under the silt fence

Embed with compacted soil to 

6
" 

M
in

Fabric entrenchment

fence (fabric only)

Unsupported silt 

2
4
" 

m
in
 f
o
r 
s
lo

p
e
s
 3
:1
 o
r 
g
re

a
te
r

2
0
" 

m
in
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e
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b
e
d

m
e
n
t

Post

8
 I
n
 -
 1

2
 I
n
 d

e
p
th

  
 M

a
c
h
in
e
 s
li
c
e

located in top 8 Inches

Plastic zip ties (50 Lb tensile)

Flow Flow

Tire compaction zone

fabric

SILT FENCE

MACHINE SLICED

INSTALLATION DETAIL

TYPICAL ISOMETRIC

for expected flows

Attach fabric appropriately 

08-27-19

06-27-16

06-26-14

New Design Engineer PE Stamp.

Revised details & added new ones.

from splitting standard D-708-2.

Standard drawing resulted 
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Flow

6'

2" to 3"

EROSION CONTROL

6
"

Flow

6
"

6"

12"

20"

24"

36"

18" 2"

Trenching depth

2" x 2"

2" x 2"

2" x 2"

2"

3"

2"

3"

5"

12"

Fiber Roll

dimensions.

with values for stake and trench

slope application. Added table 

Added plan view for ditch and06-10-13

FIBER ROLL PLACEMENT DETAILS

 Do not use 20-inch fiber rolls in flat areas where there is potential for water to back up on adjacent property.

 on adjacent property. Lower fiber roll enough to prevent water from backing up on adjacent property.

*Optional Weir. Use in flat areas, such as the Red River Valley, where there is potential for water to back up

2" X 2" nominal wood stakes

Fiber Roll Overlapping Staking Detail

Detail A

2" X 2" nominal wood stakes

Detail B

Fiber Roll Staking Detail

from end of roll

Stake 4" to 6"

Side slope

TRENCH DEPTH

MAXIMUM

TRENCH DEPTH

MINIMUM

LENGTH

MINIMUM STAKE

STAKE SIZE

NOMINAL

DIAMETER

FIBER ROLL

PLAN VIEW FOR DITCH APPLICATION

toe of ditch slope

Place stake at each

toe of ditch slope

Place stake at each

from end of roll

Stake 4" to 6"

Side slope

Overlap fiber rolls 12" min.

Detail C

b
o
tt
o

m

D
it
c
h

F
lo

w

12 OR 20 INCH FIBER ROLL - DITCH BOTTOM

Ends overlapped 12" minimum
from end of roll

Stake 4" to 6" 

Optional Weir*
Detail A

Detail B

Backslope

max.4' 

Foreslope

see staking detail

For stake installations

F
lo

w

rows of fiber rolls

Stagger joints between

F
lo

w

F
lo

w

F
lo

w

Overlapping fiber rolls

PLAN VIEW FOR SLOPE APPLICATION

NOTE: Runoff must not be allowed to run under or around roll.

see staking detail

For stake installation

along entire length

and 4' max. O.C. 

Stake at each end

Detail C

overlap see

For staking of

F
lo

w

Soil from trench

Soil from trench

Less than 5"

Less than 5"

10-04-13 Revised fiber roll overlap detail.

Less than 5"

Less than 5"

06-26-14
number from D-708-7 to D-261-1.

Changed standard drawing 

08-27-19 New Design Engineer PE Stamp
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9"

9"

T

1" Sawed

6"

2…"

T/2 + ƒ"

STAGES OF CONSTRUCTION

See DETAIL "A"

End of concrete pour

Stake assembly on grade
Stage 1

Stage 2

See DETAIL "B"

Current concrete pour
Previous concrete pour

Stage 3

DETAIL "B"

DETAIL "A"

PLAN VIEW

1" diameter X 6" thin wall conduit

1" diameter X 6" closed cell backer rod inside tube

2-6"

2'-6"

1•" Threaded

Bars placed @ 18" c to c

DEFORMED INSERT

SPLICER BAR
DEFORMED 

B.Remove end of concrete pour

C.Remove backer rod filler

D.Thread deformed insert into deformed splicer bar

Deformed bar splicer assembly

Splicer bar #7 deformed bar Grade 60

Threaded portion of bar to be filled with grease

"STAGES OF CONSTRUCTION" drawings, this standard

See "DEFORMED SPLICER BAR", "DETAIL A", "DETAIL B" and 

„" to ‰" 3.  Do not saturate the subgrade during the sawing operation.

 

2.  Include all costs for transverse construction joints in the price bid for PCC pavement.

 

1.  Saw and seal all construction joints.

 Notes

Hot poured Joint sealant

 8-27-19
 3-16-16

1'-9" 1'-3"

Edge of Shoulder
Edge of PCC Pavement

8' Shoulder14' PCC16' PCC

Median Edge of PCC Pavement
` Joint

New Design Engr PE Stamp.
Revised Joint Details & notes.

Previous concrete pour

Grade

Grade

A.Full depth saw cut

Forged end

bar-Grade 60

#7 deformed 

bar-Grade 60 

#7 deformed 
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Type B Layout

(Type B Layout)

Section A-A

Construction Detail

Typical Module

Lid

400 lb

200 lb

2100 lb

and 1400 lb

200, 400, 700

Outer Containers Typical Assembly

Traffic

Left Side

Traffic

Both Sides

Traffic

Right Side

700 lb

Cones

Type B Attenuation Device

Dash Number

(LBS)

Module Weights
Replacement Module

Module Weights (LBS)

Fill Chart

Module Weights (LBS)

75 70 65 60 55 50 45 40 35 30 25
Number

Module

36"

45"

30"

36"

36"

28"

4" black

18" 18"

24"

4" black

18"

18"

4" black

18"

2'-6" Min

1'-0" 2'-0"
6"

6"

Length "L"

6"

6"

2"
Min
2'-0"

3'-0" Max

A

A

36" Modules

3:1 Max

Lid

Fill

Cone

Outer container

Traffic side

top edge

from

Distance

B1

B2

B3

B4

B5

B6

B7

B8

B9

B10

B11

B12

B13 B14 B15 B16

Traffic side

B1

B2

B3

B4

B5

B6

B7

B8

B9

B10

B11

B12

B13

B14

B15

B16

Length (L)

2100

1400

700

400

200

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

2100

1400

1400

1400

1400 1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

1400

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

700

400

400

200

400

400

200

400

400

200

400

400

200

400

400

200

400

400

200

400

400

200

400

400

200

400

400

200

400

400

200

400

400

200

34.2' 30.7' 30.7' 30.7' 30.7' 30.7' 30.7' 30.7' 30.7' 27.2' 27.2'

1

1

2

1

2

1

1

2

1

2

1

1

2

1

2

1

1

2

1

1

1

1

2

1

1

1

1

2

1

1

1

1

2

1

1

1

1

2

1

1

1

1

2

1

1

1

2

1

1

1

2

1

1

200 400 700 1400 2100

"2
18 5" 4" 3" 0"

Embankment

Reflective Sheet Detail

3" orange (A)

3" orange (A)

3" orange (A)

shoulder

finished

4:1 to

Angle attenuation devices 10 degrees towards traffic when placed at piers offset from roadway.

Note:

shoulder and 2' behind the devices.
Create flat area between the finished

flat Area
Length "L"

sheeting for permanent installations.

(A) Use 3" orange sheeting for temporary installations, and 3" yellow 

Or apply the sheet to a metallic sheet and attach it to the container with approved fasteners.

to the outer container of the last attenuation device facing traffic, following the details above.  

Apply Type IV reflective sheeting (as specified in the NDDOT Standard Specifications) directly 

Note:

     Provide any required layouts and details from other sand filled attenuation module manufacturers which differ from those shown here.

5.  The Typical Module Construction Detail and Type B Layout are based on the Energite Crash Cushion manufactured by Energy Absorption. 

     Devices, Inc. of San Clemente, CA, or approved equal meet these requirements.

     Energite attenuation barrels manufactured by Energy Absorption Systems of Chicago, IL, TrafFix barrels manufactured by TrafFix 

4.  For permanent installations use Barrel Attenuation Device consisting of one-piece outer sand container modules with separate detachable lid.  

" maximum thickness pallets to facilitate maintenance.2
1     As an option, place attenuation devices on 3

     Chicago, IL, TrafFix barrels manufactured by TrafFix Devices, Inc. of San Clemente, CA, or approved equal modules.  

3.  For temporary installations use Energite or Fitch attenuation barrels manufactured by Energy  Absorption Systems of

2)  A black lid which locks securely over the top of the container.

1)  A 36" height X 36" width yellow outer container.

      C) Provide two components for the 21 cubic foot module container:

2) A black lid securely locking over the top lip of the container. 

1) A 14 C.F., yellow outer container.

      B) Provide two components for the 14 cubic foot module container:

     mass to allow for three sizes of modules. Place cone inserts inside the 14 cubic foot container.  

3)  A variable cone-shaped supporting insert capable of supporting 200, 400, or 700 pounds of sand 

2)  A black lid securely locking over the top lip of the container.

1)  A 14 C.F., yellow outer container.

      A)  Provide three components for 2, 4, or 7 cubic foot module containers:

      Provide modules in two sizes containing volumes of either 2, 4, 7, 14, or 21 cubic feet minimum.

2.  Modules

 unit weight of at least 100 pounds per cubic foot.  Use fill with a moisture content of 2% or less when left over winter.

      B)  Fill modules with class 43 aggregate meeting NDDOT Standard Specifications aggregate requirements.  Use fill with a 

      A)  Use modules manufactured from frangible polyethylene material which shatters upon impact.

1.  Materials

 

Notes:

10-03-19    New Design Engr PE Stamp

  9-27-17    Update to active voice

                  reflective sheet detail

  7-18-14    Revised sheeting in 
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Top Post Receiver Data Table

A B C D E F
Sizes (B)

Square Post

Perforated Tube

Slip Base Assembly

Multi-Directional

Bolt Retainer for Base Connection

Ground line

Ground line

12"

25"

15"

3"

4"

"2
1

"8
7

"2
11

2"

2"

"2
11

"4
3

1"

"2
12

8"

"16
96

"16
155

"16
156

"4
3

60"

6"

6" 6"

3" 3"

4"

24"

1"

1"

12"

6" 6"

7"

1"

1"

"16
115

12"

"32
93 "32

93

"16
52

"8
33

"16
11

"16
115

D

E

E

F

"16
52

"8
33

"16
11

"16
71

"32
93 "32

93

"16
96

C

A

A

B

A A

60^

6" dia.

6" dia.

6" dia.

9" 9"

60^

T
ra
ff
ic
 F
lo

w

Anchor unit

Ground line

A
n
c
h
o
r 
u
n
it

P
o
s
t 
s
le
e
v
e

"2
14

T
ra
ff
ic
 F
lo

w

"16
71

of Posts

Number

Gauge

ness

Thick-

Wall

Gauge

ness

Thick-

Wall

Base

Slip Gauge

Standard

U.S.

1

1

1

1

1

1

2

2

2

3 & 4

3 & 4

3 & 4

3 & 4

3 & 4

2 12

12

12

12

12

12

12

12

12

12

10

10

10

12

12

12

12

10

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

0.105

0.105

0.105

0.135

0.135

12

12

12

12

10

10

1.702

2.416

2.773

3.432

3.141

4.006

0.129

0.372

0.561

0.605

0.804

0.979

0.380

0.590

0.695

0.841

0.803

1.010

0.172

0.372

0.499

0.590

0.643

"32
91

"64
91

"2
12

"2
12

"16
53

"32
13

"8
5

"32
25

"32
211

"64
331

"4
31

"8
71

"x10 ga.2
12

"x10 ga.16
32

"-13 gr. 8 serrated flange nut2
1

" U.S.S. steel flat washer2
1

" stainless release bushing2
1

" U.S.S. steel flat washer2
1

" gr. 8 flange bolt4
3"x22

1

"8
3

"16
3

"8
3

washer and lock washer

" dia. bolt with8
3

and lock washer or rivet

" dia. bolt with washer8
3

and lock washer

" dia. bolt with washer8
3

" dia.16
9

" dia.2
12

" Reprocessed Teflon32
1Bolt Retainer- 

in.

of Inertia

Moment

2 x 2

(A)

Telescoping Perforated Tube

16
3 x 216

32

2
1 x 22

12

2
1 x 22

12

4
1 x 24

12

2
1 x 12

11

4 2 3
in.

Modulus

Section

in.

Sec. Area

Cross

in.

Size

Post

in.

Size

Sleeve

in.

Base

Slip

without

Size

Anchor

4
12

2
12

4
12

4
12

16
32

4
12

2
12

2
12

4
12

2
12

4
12

2
12

2
12

2
12

2
12

4
12

2
12

in.

Thickness

Wall

lbs.

per Foot

Weight

2

2

4
12

2
12

2 12 Yes2
12

2 12 Yes4
12

2 12 12 Yes4
122

12

2 12

10

3

2

No

No

0.105

0.785

A
n
c
h
o
r 
u
n
it

" teflon bolt retainer32
1

4" max.

4" max.

Anchor Unit and Post Assembly

Top Post Receiver

Bottom Soil Stub

in.

Size

Tube

Properties of Telescoping Perforated Tube

60"

"16
5R=

"16
5R=

and Post Sleeve Assembly

Slip Base Anchor Unit

Multi-Directional

Plate - ASTM A572 grade 50

Stabilizing Wing - 7 gauge H.R.P.O. ASTM A1011

Tube - 3"x3"x7 gauge ASTM A500 grade B tube

" ASTM A36 structural angle8
3"x2

1"x22
1Angle Receiver - 2

Plate - ASTM A572 grade 50

5.  Provide more than 7' between the first and fourth posts of a four post sign. 

4.  In concrete sidewalk, use same anchor without wings.

     measurement above and below post location and back and ahead of post.

3.  Provide 4" vertical clearance for anchor or breakaway base.  Measure the 4"x60"

2.  Use anchor with 43.9 KSI yield strength and 59.3 KSI tensile strength.

1.  Torque slip base bolts as specified by manufacturer.

Notes:

post installation)

anchor plate (one

Minimum 10 guage

post installation)

anchor plate (two 

Minimum 10 guage

"x10 ga.2
1"x10 ga. into 216

3(B) For additional wind load, insert the 2

(A) Use breakaway base when support is placed in weak soils.  Engineer determines if soils are weak.

New Design Engr PE Stamp
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Front View Side View

Anchor unit

Ground line
1"

"4
3 1" 4" 1.938" 8.562" .875"

1"

.375"
.375"

17.125"

1"

U-Channel Post

Retainer strap

Anchor unit

4"

38"

42"

Ground line

38"

4"

Retainer Strap Detail

Sign post

S
ig

n
 p

o
s
t

S
ig

n
 p

o
s
t

A
n
c
h
o
r 
u
n
it

Back View

Sign post

Ground line

Sign post

Ground line

16" min.

18" min.

2" max.

Alternate A

Breakaway U-Channel Detail

Detail A

(see detail)

Retainer strap

See Detail A

See Alt. A Note 4

See Alt. A Note 1c

(see Alt. A Note 1b)

Retainer strap

(see Alt. A Note 3)

and lock washer

Grade 8 bolt, nut,

(see Alt. A Note 3)

and lock washer

Grade 8 bolt, nut,

18"

Note 4

See Alt. A
anchor unit

and on back side of

front side of sign post

Retainer strap is on

(60" min.)

Anchor unit

(42" min.)

Anchor unit

lock washers

lock nuts and

2- bolts grade 5,

lock washers

lock nuts and

2- bolts grade 5,

lock washers

lock nuts and

2- bolts grade 5,

lock washers

lock nuts and

2- bolts grade 5,

(2.5 and 3 lb/ft)

Alternate C

Breakaway U-Channel Splice Detail

(2.5 and 3 lb/ft)

Alternate B

Breakaway U-Channel Splice Detail

Install a maximum of 3 posts within 7'. Install a maximum of 3 posts within 7'.

Install a maximum of 2 posts within 7'.

bolts have full contact across the entire width.

5. Properly nest base post, strap, and sign post.  Proper nesting occurs when all flat surfaces of the base post, strap, and sign post at the 

"x2" bolt (this fastens sign post to retainer strap).16
54. Complete assembly by tightening 

b) Alternately tighten two connector bolts.

"x2" bolt, lock washer and nut in bottom of sign post to facilitate alignment of sign post with proper hole in anchor unit.16
5a) Place 3.

b) Rotate strap to vertical position.   

a) Drive anchor unit to 4" above ground.2. 

d) Rotate strap 90° to left.

"x2" bolt, lock washer and nut.16
5c) Assemble strap to back of anchor unit using 

b) Establish proper assembly by lining up bottom hole of retainer strap with 6th hole from the top of the anchor unit.

a) Drive anchor unit to within 12" of ground level.  1.

Alternate A Steps of Installation:
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Updated to active voice

10-03-19

  9-27-17

REVISIONS

DATE CHANGE

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

of Transportation

North Dakota Department

document is stored at the

on                  and the original

PE-         , 

Registration Number 

issued and sealed by 

This document was originally2-28-14

 

 

4683

BREAKAWAY SYSTEMS FOR CONSTRUCTION ZONE SIGNS D-704-8

Kirk J Hoff,

10/03/19



3.15" 29.7" 3.15"

36"

4.5"

9"B

4.5"

18"

New Design Engineer PE Stamp

Added sign & background color

10-03-19

  8-17-17

Background: orange

Legend: black (non-refl)
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"4
33

"4
33

"2
14

6"C
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316 18"
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Background: orange

Legend: black (non-refl)
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324 24"
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Background: orange

Legend: black (non-refl)
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Background: orange

Legend: black (non-refl)
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5"
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6"C
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4"
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Background: orange

Legend: black (non-refl)
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Background: orange

Legend: black (non-refl)
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1116""16

927 13"6"
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1331"16
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"16
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137"16
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3"R
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G20-50a-72

"8
52

"4
15"8

39

"2
1R

"8
3

3"

3"

30"

"2
13

"2
13

36"

Background: orange

Legend: black (non-refl)
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1
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48"

48"

1"
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35

E5-1-48

See ARROW DETAILS

See ARROW DETAILS

ARROW DETAILS
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3"R
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Background: orange

Legend: black (non-refl)
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12""2
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7"

9"9" See ARROW DETAILS

M4-9-30

M4-9(L or R)-30 & 

"16
11R
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4"

4"

"8
74
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17"16

9

"2
13

"4
31

6"4"

4"

"8
710 "8

17

"16
9

9"

"2
13

"2
13

"2
15

Advanced Right or Left

M4-9(L or R)-30

Straight

M4-9-30

"32
315

"32
315

4"

4"

"8
17"8

710

"2
13

"16
9

"16
11R

Right or Left

M4-9(L or R)-30

"4
31

E5-1(L or R)-48

(A)

or left.

Arrow may be right or left of the legend to indicate construction to the right (A)

NOTES:

See ARROW DETAILS

Background: orange

Legend: black (non-refl)

M4-8-36

Background: green (orange optional)

Legend: white

30"
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Background: white

Legend: black (non-refl)
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Background: white
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Background: white
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Background: white
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Background: orange

Legend: black (non-refl)

"8
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"16
151112"

"8
71314"

WORD LETTER SPACING

AHEAD Standard

Standard

Standard

Standard

Standard

200 FT

350 FT

500 FT

1000 FT

1500 FT

 MILE2
1

1 MILE

 * DISTANCE MESSAGES

"2
13

"2
13 Reduce 40%

Reduce 40%

Reduce 50%

ARROW DETAILS

Background: orange

Legend: black (non-refl)
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Background: orange
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DETAILS

See ARROW
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TUBULAR MARKERVERTICAL PANEL

28" min

8" to 12"

4"

4"

TRAFFIC CONE

2" min

4" to 6"

36" min

18" min

DELINEATOR DRUM

6"

3" to 4"

28" min

2"

4"

4" to 6"

More than 36"

2" to 6"

3"

3"
2"

45°

White retroreflective

Orange retroreflective

Orange retroreflective

Orange

White retroreflective

Orange

band (night use)

White retroreflective

band (night use)

Orange retroreflective

band (night use)

White retroreflective band (night use)

White retroreflective

band (night use)

Orange retroreflective

3"

3"
2"

PLAN

ELEVATION

DETAIL A

FLEXIBLE DELINEATOR

"4
35'-2

"2
14'-1 5'-0"

12"

5'-0"

8"

"2
14'-7

2" to 6"

(Aluminum Barricade Rails)

BARRICADE ASSEMBLY DETAIL

1'-8"

1'-8"

"4
31'-1 "4

34'-7

5'-0"

1'-8"

1'-8"

1'-4" 1'-6"

SIDE VIEW

SIDE VIEW

(Wood or Plastic Rails)

BARRICADE ASSEMBLY DETAIL

5'-0"

Orange

` Roadway

band

White retroreflective 

base

Surface mountable 

45 lb sand bag

DETAIL)

(see BARRICADE BLADE 

Aluminum barricade rail 

hollow-profile plastic rails

1" x 8" wood slats or 

Barricade rails

"4
1

Galv steel perforated tube

" x 14 gauge x 12"4
3" x 14

31

Sleeve

rail and upright (typ)

joining sign panel, 

"| x 4" bolts 8
32 - 

sleeve and upright (typ)

"| x 3" bolt joining 8
31 - 

Galv steel perforated tube

" x 5'-0"8
1" x 2

1" x 12
11

Upright

Galv steel perforated tube

" x 14 gauge x 5'-0"4
3" x 14

31

Skid

"4
110

"4
116

ELEVATION VIEW

ELEVATION VIEW

"4
14'-10

Flexible delineator

See DETAIL A

" OD (min)4
12

rails)

(9" for 6'-0"

rails)

(9" for 6'-0"

1'-9"4'-6"1'-9"

Orange

STACKABLEBACK TO BACK

36" min

12" max

24" min 36" min

Orange retroreflective

White retroreflective

6"

6"

45°

Orange
NOTES)

(see INSTALLATION 

Galvanized steel anchor 

4'-0"

2'-6"

5'-0"

2'-6"

8" min

Symmetrical

0.812"

0.24"

9"

0.094"

0.625"R

0.12"R

0.25"R

BARRICADE BLADE DETAIL

6'-0" (A)

8'-0" (6'-0" may be used without sign)

(when applicable)

sign panel

0.100" Aluminum

(when applicable)

sign panel

0.080" Aluminum

"8
12'-5

"8
12'-5

(see Table)

Ballast

barricade rail past the uprights.

extend no more than 1'-0" of the 

rails:  1) use no sign panel, and 2) 

Limitations when using 8'-0" barricade (A)

fastening device

sleeves - use no bolt or 

Uprights slide inside 

top of drum.

not allow collection of debris.  Do not place ballast on the 

drum ribs or indentations.  Use closed top drums that will 

orange and white stripes.  Avoid placement of stripes on 

3" nonretroreflectorized spaces between the horizontal 

the top stripe being orange for each drum.  Do not exceed 

Use a minimum of two orange and two white stripes with 

white retroreflective stripes 4" to 6" wide for drum markings.  

Provide horizontal, circumferential, alternating orange and 

white stripes with the top stripe being orange.

42" in height by alternating four 4" to 6" wide orange and 

Provide retroreflectorization of tubular markers more than 

bolts

uprights with 2" corner 

Attach barricade rails to 

stripe width of 6 inches.

material on the vertical panel is 36 inches or more, use a 

Where the height of the retroreflective vehicular traffic.  

minimum of 270 square inches of retroreflective area facing 

Place retroreflective sheeting on both sides of panel with a 

sloping downward in direction vehicular traffic is to pass.  

Provide alternating orange and white retroreflective stripes, 

30 lbs)

(min weight 

rubber base

Molded 

28" min

hole
Installation

36"

ATTACHMENT

SIGN

W16-7aP-18

W6-4-12 or 

delineator

Flexible 

6" 6"

6' to 10'

8"

3'-0" to 3'-6"

45°

2' min

3'-0" to 3'-6"

45°

8"

8"

6" 6"
45°

5' min

20"

20"

Varies

White retroreflectorized

Orange retroreflectorized

White retroreflectorized

Orange retroreflectorized

Orange retroreflectorized

White retroreflectorized

6' or 8'

Pavement or ground Pavement or ground Pavement or ground

6" 6"

TYPE I BARRICADE TYPE II BARRICADE TYPE III BARRICADE

4" 4"

2"

6"

1"

1"

8"

3"

"8
3R

"2
1R

2"

SECTION VIEW

" min16
11

One Direction Bi-Directional

2" min

MOUNTING DETAIL

DELINEATORS

ELEVATION

4'

REFLECTOR DETAIL

Roadway surface

24"

2' to 8'

2.0 lb/ft max)
(1.12 lb/ft min to 
Steel u-channel

With Sign

Without Sign 4 - 25 lb sandbags

6 - 25 lb sandbags

(For each side of barricade support)

MINIMUM BALLAST

near the ends of the skids.

of 55 MPH.  Sandbags assumed to be placed at or 

Note:  Number of sandbags based on a wind speed 

"| x 5" bolt8
3rail with 

Attach to upright and 

Horizontal brace

Galv steel perforated tube

" X 12 gauge4
3" x 14

31

Sleeve

Galv steel perforated tube

" x 12 gauge2
1" x 12

11

Upright

Galv steel perforated tube

" x 12 gauge4
3" x 14

31

Skid
Galv steel perforated tube

" x 12 gauge2
1" x 12

11

Horizontal brace

" | x 3" anchor8
3

barricade rail

square washer on back side of 

" x 1" hex head bolts with a 16
5with 

Attach sign panel to top barricade rail 

orange and white stripes.

maximum 3" nonretroreflectorized space between the 

stripes for each cone with the top stripe being orange.  Use 

stripes.  Use a minimum of two orange and two white 

height by alternating orange and white retroreflective 

Provide retroreflectorization of cones more than 36" in 

BARRICADE RAIL DETAILS

"| (typ)4
1

"| (typ)4
1

" Fastener16
3

assembly.

barricade 

use with this 

acceptable for 

type of rail 

This is the only NOTE:

Remove butyl as close as possible to pavement surface.

In lieu of bolted down base, use an 8" x 8" butyl pad or hot melt butyl.  3.

to bond to pavement surface.

For removal, remove anchors and fill installation hole with an epoxy designed 2.

specifications.

Drill installation holes to diameter and depth required by manufacturer's 1.

INSTALLATION NOTES:

than 36", use a rail stripe width of 4".

area facing vehicular traffic.  When the barricade length is less 

with a minimum of 270 square inches of visible retroreflective 

to pass.  Place retroreflective sheeting on both sides of the rails 

retroreflective stripes, sloping downward in the direction traffic is 

For barricade markings use alternating orange and white NOTE:

10-3-13

D-704-13

4683

BARRICADE AND CHANNELIZING DEVICE DETAILS
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SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

11-01-19

  8-17-17

Revised drum spacing & signs nos.

Updated notes & revised signs

SHOULDER

WORK

AHEAD

ROAD

WORK

SHOULDER

WORK

AHEAD

ROAD

WORK

END

ROAD WORK

AHEAD

ROAD

WORK

END

ROAD WORK

ROAD WORK

NEXT   MILES00

END

ROAD WORK

ROAD WORK

NEXT   MILES00

SHOULDER

WORK

SPEED
LIMIT

XX

END

ROAD WORK

SPEED
LIMIT

XX
NARROWS

ROAD

AHEAD

ROAD

WORK

AHEAD

ROAD

WORK

RIGHT

SHOULDER

CLOSED

XX FT

SPEED
LIMIT

XX

END

ROAD WORK

BRIDGE

PAINTING

BRIDGE

PAINTING

XXX FT

SPEED
LIMIT

XX
BE

PREPARED

TO STOP

MINIMUM

FEE

$80

MINIMUM

FEE

$80

MINIMUM

FEE

$80

MINIMUM

FEE

$80

Longitudinal Buffer Space

(mph)

Speed

Min (feet)

Length

20 115

155

200

250

305

360

425

495

570

645

730

820

25

30

35

40

45

50

55

60

65

70

75

Road Type

ADVANCE WARNING SIGN SPACING

Min. (ft)

Distance Between Signs

A B C

Urban - Low Speed (30 mph or less)

Urban - Low Speed (over 30 to 40 mph)

Urban - High Speed (over 40 mph to 50 mph)

Rural  - High Speed (over 50 mph to 65 mph)

(55 mph to 60 mph)

Urban Expressway and Freeway

(70 mph to 75 mph)

Rural Expressway and Freeway

(Maintenance and Surveying)

Interstate/4-Lane Divided

150 150 150

280 280 280

360 360 360

720 720 720

850 1350 2200

1000 1500 2640

750 1000 1500

KEY

Sign

Delineator Drum

Work area

Portable

W20-1-48

Portable

W20-1-48

Portable

W3-5-48

Portable

W5-1-48

Portable

W20-1-48

Portable

W21-5-48
Portable

W3-5-48

Portable

(optional)

W3-5-48
Portable

W20-1-48

Portable

W20-1-48

Or

Portable

W21-5-48

(Optional)

Portable

W21-50-48
Portable

W3-5-48

(Optional)

(Optional)

Bridge

X

TYPE U

TYPE R

TYPE HH

TYPE S TYPE T

TYPE II

Bridge painting

Mobile operation on shoulderWork beyond the shoulder

Shoulder closed on freeway

Shoulder work 
X

Work area

Work area

Work area

or drums

Barrier

Work area

Portable

W21-50-48

A

        

 

 

min

10'

C

(optional)

Truck mounted attenuator
A

 B2
1  B2

1  L3
1 Longitudinal buffer space  A2

1  A2
1

        

C  B2
1  B2

1  A2
1

 L3
1  A2

1  A2
1

(optional)

Truck mounted attenuator

 

    

 

b
u
ff
e
r 
s
p
a
c
e

L
o
n
g
it
u
d
in
a
l

    

C  B2
1  B2

1  A2
1  A2

1  L3
1  A2

1  A2
1

for details

See plans

 

 

A

 

5 miles

Maximum

      

 B2
1  B2

1  A2
1  A2

1  A2
1

 A2
1

Reduce speeds to 40 MPH or less.

Minor driving lane encroachment.

Portable 

G20-2-48

Portable

G20-2-48

Portable

G20-2-48

Portable

G20-2-48

Portable

G20-2-48

Tubular Marker

buffer space

Longitudinal

(Caution Mode)

Sequencing Arrow Panel

Shoulder Work with Minor Encroachment

Portable

W3-4-48

Portable

W3-4-48

C

Flagger

from the edge of the roadway.

behind the curb or more than 15 feet

behind a barrier, more than 2 feet 

Signing not required if work space is 

C2
1

C2
1

(See note #4)

Portable

R2-1-36

(See note #4)

Portable

R2-1-36

Portable

W20-7-48

Portable

(see note #4)

R2-1-36

Portable

W21-5aR-48

Portable

G20-1-60

Portable

G20-1-60

Recommend 40 mph speed limit in vicinity of workers, unless location and conditions dictate otherwise.9.

As an option, use portable sign supports in lieu of post mounted signs in accordance with NDDOT Standard Drawing D-704-14.8.  

Cover existing speed limit signs within a reduced speed zone.7.  

the sign, and at such a distance above the edge that the flag does not touch the sign when limp.

Install flags on warning signs in urban areas when signs are not portable.  Mount 24 inch square flags perpendicular to the edges of 6.  

B.2
1install a second speed limit sign with the desired speed reduction (not to exceed 30 mph.)  Place the second speed limit sign at 

Determine the reduced speed limit based on the in-place speed limit before construction.  Where speed reductions exceed 30 MPH, 5.  

Re-establish speed limit.  Determine exact speed limit in the field, dependent on location and conditions.4.  

Use Type C on roadways with high traffic speeds and volumes (over 40 mph or over 5000 ADT).         

UseType B on roadways with moderate traffic speeds and volumes (40 mph or less and 5000 ADT or less).         

Use Type A on roadways with slow moving traffic speeds and low volume (25 mph or less and 750 ADT or less).         

Sequencing Arrow Panels3.  

Space delineator drums for tapering traffic at dimension "S".  Space delineator drums or tubular markers for tangents at 2 times "S".2.  

or W x SÔ /60 for urban, residential, and other streets with speeds of 40 mph or less.         

L = Minimum length of taper, S x W for freeways, expressways, and all other roads with speeds of 45 mph or greater,         

W = The width of the taper in feet.         

S = Numerical value of speed limit or 85th percentile.         

Variables1.  

Notes

Truck mounted

W21-5-48

Portable

W21-5bR-48

shoulder taper

S in3
1at 

Drums spaced

shoulder taper

S in3
1at 

Drums spaced

shoulder taper

S in3
1at 

Drums spaced

R2-1-36

Portable

(See note #4)

R2-1aP-24

R2-1-36

R2-1-36

R2-1-36

R2-1-36

Portable

(see note #5)

R2-1aP-24

Portable

(see note #5)

R2-1aP-24

Portable

(see note #5)

R2-1aP-24

Portable

(see note #5)

R2-1aP-24
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SHOULDER CLOSURES AND BRIDGE PAINTING LAYOUTS
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T
h
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a
d
e
d

3
"

27"

" 
D
ia
 b

o
lt

4
1

1

2" ID

2" ID

27"

9'- 4"

"
2

1
1
7

1
0
"

27"

13"

" ID4
37

"
4

3
1
7

12" 2"2"

1
9
"

1
0
"

3
2
"

3
"3"

10"10"10"

30"

Optional

U3

14 spaces @ 8" each

4"

3"3"

4"

U2

U1U1

U2

A

B

3"

5
"

2
"

3
2
"

"
4

3
1
7

"2
11

7
"

3"

"
4

3
1
7

"2
11

4"4"

30" 60"

10' Nominal

4" 4"

30"

U1U1

U2
U2

8"

5"

3.5" 3"

2
"

2
"

"2
11

" Rad16
32

4" Dia x 3/8" washer

2
5
"

Bar List

Mark Size No. Length Shape

C1

U1

U2

U3

4

4

4

4

6

2

2

15

9'- 4"

4'- 8"

"4
14'- 10

5'- 4" Bent

Straight

Bent

Bent

Double Hex Connection Bolt

" Dia connecting bolt4
11

U3

C1

(Typ)

(optional)

10" Rad

Entrance Angle

White - 4"

136

200

Property Result
 Method

ASTM Test
Intensity

Specific

Yellow - 4"

(min psi) @ yield

Tensile strength

-20°F (ft-lbs/in of notch)

Impact strength @

73°F (ft-lbs/in of notch)

Impact strength @

" @ 73°F4
1PSI 

Flexural strength,

" @ 73°F4
1

Flexural modulus, PSI

Thickness (min)

Elongation @ yield 30%

300,000

8,000

14.0

3.2

5,500

.090"

D638

Method A

  D256

Method A

  D256

D790

D790

D638

Surface 1

Surface 2

Surface 3

" Min thickness
8
3

Min 4" OD washer 

Nut and washer

(One per 10 Ft section)

on Surface 1 & 2.

edge.  Two way reflective

as the edge line along barrier

Use same color reflective faces

thermo-plastic material conforming to the following:

Use high impact,weatherable engineering 

Marker Body

to temporarily mount markers to portable concrete barrier.

" wide release paper on surface 3 4
12" wide on 2

" thick, 8
1Use factory applied solid butyl rubber 

Adhesive

in candlepower for the reflector:

performance with an observation angle of 0.1' measured 

backing, 3" wide, providing the following minimum optical 

Use retroreflective, acrylic microprism material with acrylic 

Reflective Tape

     individual sections.

7.  Place barrier to minimize openings between 

 

     barrier installation.

     nut and washer connection for duration of 

     double hex connecting bolt.  Maintain bottom 

" Dia A-307 4
1

6.  Connect barrier sections with 1 

 

     barrier at 20' centers.

5.  Place barrier markers at the center of the

 

     4 inch letters.  Field match A end with B end.

4.  Imprint barrier ends A and B as shown with

 

     of NDDOT Standard Specifications.

3.  Provide steel in accordance with Section 612 

 

2.  Use AAE-3 Concrete.

 

     ASTM A153, except for the loop inserts.

1.  Galvanize all exposed hardware as per

 

Notes:

New Design Engr PE Stamp
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07-20-12

D-704-51
(TEMPORARY USAGE)

PORTABLE PRECAST CONCRETE MEDIAN BARRIER 

End View

Dap Detail

C1 Bar Detail

U3 Bar Detail

U1 Bar Detail

U2 Bar Detail

Plan View

Side View

Connecting Bolt Detail

Bolt Connection Detail

Barrier Marker Detail

Kirk J Hoff,

11/1/19



AHEAD

LEFT LANE

CLOSED

AHEAD

RIGHT LANE

CLOSED

SHOULDER

WORK

AHEAD

RIGHT LANE

CLOSED

SHOULDER

WORK

Protection Vehicle
Work Vehicle (Broom) Work Vehicle (Milling Machine)

5 Mile Max

 Mile Min2
1

(See note 5)
   600' Min 

50 to 100'

5 Mile Max

 Mile Min2
1

10' Min

10' Min

Protection Vehicle Work Vehicle (Broom)
Work Vehicle (Milling Machine)5 Mile Max

 Mile Min2
1

(See note 5)
   600' Min 

50 to 100'

ROAD WORK

NEXT   MILESXX

ROAD WORK

NEXT   MILESXX

ROAD WORK

NEXT   MILESXX

TWO LANE - TWO WAY ROADWAY

INTERSTATE & 4 LANE DIVIDED HIGHWAY

TWO LANE - TWO WAY ROADWAY

INTERSTATE & 4 LANE DIVIDED HIGHWAY

Panel In Flashing Arrow Mode

Typical Protection Vehicle with Flashing Arrow 

Flashing Arrow Panel In Caution Mode

Typical Protection Vehicle with 

Truck mounted attenuator

Key

Flashing Arrow Panel

Caution Mode Right Arrow Left Arrow

W21-5-48

W20-5-48 W20-5-48

or

Shoulder

Median

Shoulder

(Portable)

G20-1-60

(Portable)

G20-1-60

(Portable)

G20-1-60

moves through the construction zone.

Move advance Road Work Ahead signs as the work area 6.

time to slow down and safely pass the work vehicles.

approaching the work convoy can see the protection vehicle in 

spacing of the convoy vehicles such that motorists 

vehicle depending on sight distance restrictions.  Keep the 

Vary vehicle spacing between the protection vehicle and work 5.

vehicle.

Provide two - way electronic communication capability in each 4.

controlled from inside the vehicle.

Provide Type B or Type C flashing arrow panels that are 3.

vehicles.

Provide rotating, flashing, oscillating, or strobe lights on 2.

the convoy, at no additional cost.

Provide truck mounted attenuators on additional vehicles in 1.

Notes:
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MOBILE OPERATION

Grinding Shoulder Rumble Strips

11-15-12
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PERSPECTIVE

DIA B C D E

4'

6'

9"

9"

1'

1'

7'

R S

3"

3"

3"

3•"

6

6

4

4

1'-11"

2'-6"

3'-1"

4

15"

18"

24"

30"

36" 15" 3"

5'-9"

7'-6"

4'-9"

6'-6"

8'-6"

1'-7•"

3'-8"

TERMINAL DIMENSIONS

DIA A B C D E

12

15

18

21

24

27

30

36

42

48

54

60

66

72

78

84

90

0'-10•"

0'-4"

0'-6"

0'-9"

0'-9•"

0'-9"

1'-0"

1'-3"

1'-9"

2'-0"

2'-3"

2'-11"

2'-6"

3'-0"

3'-0"

3'-0"

3'-5"

2'-0"

2'-3"

2'-3"

3'-0"

3'-7•"

4'-6"

5'-3"

6'-0"

5'-3"

5'-5"

5'-0"

6'-0"

6'-6"

7'-6"

7'-6•"

7'-3•"

4'-0‡"

3'-10"

3'-10"

2'-6"

1'-7ƒ"

2'-9‚"

3'-3"

2'-3"

1'-9"

1'-9"

1'-9"

2'-0"

6'-0‡"

6'-1"

6'-1"

6'-1•"

6'-1•"

6'-1ƒ"

8'-2‚"

8'-3"

8'-3"

8'-3"

9'-3"

9'-3•"

9'-3•"

10'-0"

2'-0"

2'-6"

3'-0"

3'-6"

4'-0"

4'-6"

5'-0"

6'-0"

6'-6"

7'-0"

7'-6"

8'-0"

8'-6"

9'-0"

9'-6"

11'-0"

p
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K

Dia Sq. ft. Lbs. In. In.

60

66

72

78

84

90

96

102

108

19.63

23.76

28.27

33.18

38.48

44.18

50.27

56.75

63.62 3864

3466

3092

2793

2410

2098

1810

1542

1296

5-6

7-8‚

7-8‚

3ƒ

3•

3•

3„

3…

2‡

2‡

2†

2‚

In.

6•

7

7•

8

8•

9

9•

10

54

48 5

5•

6

12 0.79 92 ƒ

15

18

21

24

27

30

36

42

33

1.23

1.77

2.40

3.14

3.98

4.91

5.94

7.07

9.62 685
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384

322

265

214

168

127

1ƒ

1•

1•
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1‚
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1

‡
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1‡

2
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6ƒ-8•
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2•
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TRAVERSABLE END SECTION

4'-0"

3'-1"

2'-1•"

2'-9"

2'-9"

2'-0"

6'-1"

8'-0"

8'-0"

8'-0"

T

Dia.

T

TONGUE & GROOVE JOINT BELL & SPIGOT JOINT

 

CONCRETE PIPE PLUG

 

END VIEW

T

JOINTS FOR REINFORCED CONCRETE PIPECIRCULAR PIPE

REINFORCED CONCRETE PIPE - TRAVERSABLE END SECTIONAll Classifications of Round Concrete Pipe

U

2"

2‚"

2•"

2ƒ"

3"

3‚"

3•"

4"

4•"

5"

5•"

5"

5•"

6"

6•"

6•"

6•"

 

(Round Pipe)

Dia.

FLARED END SECTION

E

END VIEW TOP VIEWSIDE VIEW

E

 

U

 

U

CB

D

 

 

T

T

Dia.
Dia.Dia.

REINFORCED CONCRETE PIPE - FLARED END SECTION

 

Reinforcement to be equivalent to Class III RCP

Reinforcement to be equivalent to Class III RCP

OF CONCRETE PIPE TIES (TIE BOLTS).

SEE STANDARD DRAWING D-714-22 FOR DETAILS

 Class AE-3 Concrete

 Existing Pipe

SIDE VIEW

J

7'-3" 8'-6"

reinforced as per AASHTO M170

Standard Reinforcement for Class III pipe

12" minimum for culverts 66" dia. & larger

8" minimum for 12" to 60" dia. culverts

A

 

T

T

 

U

S
1

Dia.

C

D

B

6"

4"
Tie Bolt

or Groove

Tongue

R

PERSPECTIVE END VIEW

E

120°0'0"

Dia.

See Note 2

 

flat bottom

supplied with

End may be

TOP VIEW

     submitted for the Engineer's review.

     be prepared and sealed by a Professional Engineer and 

     AASHTO M170, shop drawings and design calculations shall

     section sizes which do not have reinforcement specified by 

5.  For Class IV and Class V reinforced concrete pipe and end 

     storm drain or sanitary sewers.

     approved by the engineer whenever pipe are specified for 

4.  Joints shall be sealed with rubber gaskets or with sealer 

                                        66" to 108" (incl.) = not less than 6 feet

3.  Laying length of pipe:  12" to 66" (incl.) = not less than 4 feet

     within the forms.

     maintain reinforcement in exact shape and correct positions 

     assembled and securely fastened in cage fashion so as to 

2.  All circular, longitudinal, and elliptical reinforcement shall be 

1.  All reinforcing steel shall meet AASHTO M170 requirements. 

NOTES:

     in the upper 120° of the full barrel portion.

2.  Reinforcement per Class III RCP with double reinforcement 

     ASTM C76/AASHTO M170.

1.  Manufactured in accordance with applicable portions of

NOTES (Traversable End Section):

Dia.

 

T

T

 

E

D

T
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6" 6"
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1
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1

6" 6"

"2
1

2 Posts

Assembly No. 44

1 Post 3 Posts

2 Posts

Assembly No. 45

1 Post 3 Posts

2 Posts

Assembly No. 46

1 Post 3 Posts

" bolt.8
33. Punch holes round for 

" perforated square tube stringers.2
1"x12

12. Use 1

1. Use 0.100 inch minimum thickness sign backing material.
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1 Post 2 Posts 3 Posts

3 Posts

2 Posts 3 Posts1 Post
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24"

12""2
1

"2
11

"2
11

34"

30"

15"

24"

"2
1

"2
11

"2
11

30"

15" 12"

24"
"2

11

3"

3"

3"

3"

"2
110

21" 30"

15"

"2
11

24"

12""2
1

"2
11

"2
11

15"

24"

"2
1

"2
11

"2
11

30"

15" 12"

24"
"2

11

3"

3"

3"

3"
"2

110

21" 30"

15"

"2
11

24"

12""2
1

"2
11

"2
11

15"

24"

"2
1

"2
11

"2
11

30"

15" 12"

24"
"2

11

3"

3"

3"

3"

34"

30"
10"20"20"

44"

24"

24"
10"

24"

15"

"2
1

12"

24"24"

12"

28"

21" 21"

"2
110 "2

110

3"

3"

"2
11

"2
11

24"

15"

"2
1

3"

3"

"2
11

"2
11

12"

24"24"

12"

21" 21"

24"

15"

"2
1

3"

3"

"2
11

"2
11

12"

24"24"

12"

21" 21"

"2
110

"2
110 "2

110

28"

24"12" 12" 32"

36"

8" 8"

3" 3" 3"

3" 3"

"2
110

15"

16" 16"

" bolt.8
33. Punch holes round for 

" perforated square tube stringers.2
1"x12

12. Use 1

1. Use 0.100 inch minimum thickness sign backing material.

Notes:

9-04-19

8-30-18

New Design Engineer PE Stamp.
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Fastener Detail

Installation Detail

Object Marker

Bridges (B)

Ground line

Yellow

Black

Fastener (A)

Object marker

Post

Anchor unit

6"

6"

12"

1"

1"

4"

6"

1"

6"

1"

6"

1"

12"

"2
1

6"

12"

"2
1

12"

2" "8
1

"4
31

"16
13

"16
71

"8
1

"16
131

"16
13

washer and lock washer

" dia. bolts with8
3

and lock washer or rivets

" dia. bolts with washer8
3

washer

washer and lock

" dia. bolts with8
3

3"

"16
11

"16
11

washer and lock washer

" dia. bolts with8
3

Type II

OM2-1V (C)

Object Marker

Type III

OM-3L (C)

Object Marker Left

Type III

OM-3R (C)

Object Marker Right

plate

Anchor

1"

1"

3"

"4
3

"4
3

3"

3"

36"

7"

" hole16
7

Yellow

Black

12"

36"

7"

" hole16
7

45^ 45^

=1.5"R =1.5"R

1"R

3"

3.202"

3"

3.
20

2"

3"

3"

6"

6"

3' Type III
1' Type II

10' Type III
  8' Type II

Ground line

Ground line

Ground line

2"x2"x12 ga.

Perforated Tube Anchor Unit Assembly

U-Channel Anchor Unit Assembly

(1 post installations)

and galv. same as post

Anchor plate 10 ga. min.

24"

60"

A
n
c
h
o
r 
u
n
it
 (

E
)

4" max

Anchor depth

26" min.

4' min. (D)

greater than 10'

Box Culverts

10' max

Box Culverts

greater than 10'

Pipe Culverts

10' max

Pipe Culverts

4"

anchor unit

"x12 ga.4
1"x24

12

reflectors

3" yellow

background

White

Type III

Object markers

Type III

Object markers

Type III

Object markers
Type III

Object markers

Edge of shoulder

Edge of shoulder

(back to back)

Type III

Object markers

(back to back)

Type III

Object markers

(back to back)

Type III

Object markers

(back to back)

Type III

Object markers

Type III

Object markers

Type III

Object markers

Type III

Object markers

Type III

Object markers

Type III

Object markers
Type III

Object markers

Type III

Object markers

Type III

Object markers

Approx. 2 lb/ft

Steel Post Detail

Approx. 0.88 lb/ft

Aluminum Post Detail

above and below post location and back and ahead of post.

(E) Use 4" vertical clearance for anchor or breakaway base.  Provide 4"x60" measurement 

from shoulder or curb provide 4' minimum vertical clearance from ground to bottom of sign.

clearance from near edge of traveled way to bottom of sign.  When located more than 8' 

(D) When object marker is located 8' or less from shoulder or curb, provide 4' minimum vertical 

 

Type XI reflectors for Type II object markers.

sheeting for Type III object markers and ASTM Type IV background sheeting with ASTM 

0.100" minimum thickness sheet aluminum for sign backing material.  Use ASTM Type XI 

in front of the bridge railing on each side of highway to mark the horizontal clearance.  Use 

wheel guards is less than the approach width, mount object markers vertically on steel posts 

(C) Use two object markers for back to back mountings. On bridges where the distance between 

markers, do not install object markers.

(B) At locations of approach guardrail with reflectors and end terminal with impact head object 

" flat washer.16
13

" dia. tension pin type or other non-rust vandal resistant fastener with min. outside dia. 8
3(A) Use 

Notes:
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New Design Engineer PE Stamp.9-05-19

and removed note.

Updated notes to active voice 8-30-18

7-18-14         Revised Note C



S
h
ld
r

S
h
ld
r

Median

Median

S
h
ld
r

S
h
ld
r

S
h
ld
r

S
h
ld
r

S
h
ld
r

S
h
ld
r

S
h
ld
r

S
h
ld
r

Aluminum Post Detail
Approx. 0.88 lbs/ft

Approx. 2.0 lbs/ft

2"

"16
13

"4
31

"16
11

"16
13

"16
131

Steel Post Detail

"16
11

"16
71

"8
1

"8
1

Two-Lane Highway

Installation

U-Type Post

Mainline Divided Highway

Ramp

Top 12 inches painted black

Culvert

Top 12 inches painted black

See Note (A)

See Note (A)

Post Location

Driving Lanes

Driving Lanes

Driving Lanes Driving Lanes

Driving Lanes

either side

One post optional  

  

  

  

  

8'

4'

12"

Culvert Openings 10' or Less

Mainline Divided Highway

Multiple Installations

Culvert Openings Greater than 10'

S
h
ld
r

S
h
ld
r

 

O
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C
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O
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e
n
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g

C
u
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e
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O
p
e
n
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g

C
u
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e
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O
p
e
n
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g

C
u
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e
rt

Notes:

   pipe installations have a width of greater than 10'.

(A)  Install additional marker where multiple

from culvert opening unless shown otherwise in plans.   

direction of travel along the side of culvert and one foot 

right-of-way with a post. Install posts in front of culvert in

Mark each end of culverts crossing the roadway within the 

9-05-19

8-30-18

7-7-14

New Design Engineer PE Stamp.

Updated notes to active voice.
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` Roadway

` Roadway

` Roadway

` Roadway

` Roadway
` Roadway

` Roadway

` Roadway

` Roadway

` Roadway

` Roadway

` Roadway

` Roadway

and/or lane line

Yellow barrier

edge line

Yellow median
line

White lane

line

White lane

line

White lane

edge line

White outside

edge line

White outside

edge line

White outside

edge line

Yellow median

edge line

Yellow median

edge line

Yellow median line

White lane

line

White lane
line

White lane

line

White lane

line

White lane

line

White lane line

White lane

line

White lane

line

White lane

line

White lane
line

White lane

line

White lane
line

White lane

line

White lane

line

White lane

line

White lane line

White lane

edge line

White outside

line

White edge

line

White edge

line

White edge

line

White edge

line

White edge

line

White edge

line

White edge

line

White edge

lines

Yellow barrier

lines

Yellow barrier

lines

Yellow barrier

lines

Yellow barrier

lines

Yellow lane

lines

Yellow lane

lines

Yellow lane

lines

Yellow lane

12' 12'

2"

4"
4"

2"

4"

1"

4"

1"

4"

2"

12' 12'

1"

4"4"

1"

12' 12'

1"1" 1"

4"4"4"

12' 12'

1"

4"4"

1"

4"

2"

12' 12'

1"

4"4"4"

1"1"

12' 12' 12' 12'

2"
2"

2" 2"
2"

2"1" 1"

4" 4"
4"

4"
4"

4"

4" 4"

12' 12' 12' 12'

4"

2" 2"
2"

2"
2"

2"

4"
4"

4"
4"

4"

12' 12' 12' 12'

4" 4" 4"
4"

4" 4"

2"1" 1"
2"

12' 12' 12' 12'

1" 1"2"

2"

4" 4"
4"

4"

12'12'12'12'

12'12'12'12'

12' 12' 12' 12'

12' 12' 12' 12'

1" 1"

1" 1"

2"
2"

2"
2" 2"

2"

4" 4" 4"
4"

4"
4"

4" 4"

4" 4"
4"

4"
4"

4"

4" 4" 4"
4"

4" 4"

4" 4"
4"

4"

1" 1"2" 2"
2"

2"

2"
2"

2"2"

2"

1•" 1•"

1•"1•"
2"

for width
See plans

for width
See plans

for width
See plans

for width
See plans

line

White edge

line

White edge

line

Yellow Barrier line

Yellow Barrier

line

Yellow Barrier

line

Yellow Barrier

line

Yellow Barrier
line

Yellow Barrier

line

Yellow Barrier

line

Yellow Barrier

30'

10'

  drives.  Break edge lines for intersections.

1.  Continue edge lines through private drives and field 

NOTES:

08-27-19

10-17-17

New Design Engineer PE Stamp.

Updated to active voice.

Two Lane Two Way

RURAL ROADWAY

PRIMARY HIGHWAY

Asphalt Section

Two Lane Divided

Rural Roadway

PRIMARY HIGHWAY

INTERSTATE HIGHWAY RURAL FOUR LANE ROADWAY

URBAN FIVE LANE SECTION

RURAL FIVE LANE ROADWAY

INTERSTATE HIGHWAY

URBAN FOUR LANE SECTION

URBAN FOUR LANE SECTION

RURAL FOUR LANE ROADWAY

URBAN FIVE LANE SECTION

RURAL FIVE LANE ROADWAY

Asphalt Section

Asphalt Section

Concrete Section

Concrete Section

Concrete Section

Concrete Section

Asphalt Section

Asphalt Section

Concrete Section

Two Lane Roadway

Asphalt Section

Two Lane Roadway

Concrete Section

Two Lane Roadway

Edge line

Edge line
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T

T TTT T T T T

T T T T T T T

T T T T

T T T TT T T T T T T T

T T T T T T T TTTTTT
T T T T T T T T T T T T T

T T T TT T T TT T T T

T T T TT T T T T T T T

T T T TT T T TT T T T

T T T T T T T T T

T T T TT T T T

T T T T T T T T

TT T T T T T T T T T T T

T T T T T T T

T T T TT T T T T T T T

T T T TT T T TT T T T

T T T

T T T T T TTTTTTTTT

T T T T T T T T T T T T T

T T T T T T

T T T T T T T

T

T

T

T

T

T

T

T

T

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane
Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

`

`

`

`

`

` `

`

4" Yellow Barrier Line

4" Yellow Barrier Line

4" Yellow Barrier Line

4" Yellow Barrier Line
4" Yellow Lane Line

4" yellow line

4" White Lane Line

4" White Lane Line

4" White Channel Line

4" White Lane Line

4" White Lane Line

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

Yellow Double Raised Pvmt. Mkrs

Yellow Raised Pvmt Mkrs

Yellow Raised Pvmt. Mkrs

Yellow Raised Pvmt. Mkrs

4" White Lane Line

4" White Lane Line

Double Yellow Raised Pvmt. Mkrs

30'

3.33'

3.33'

10'

30'

30'

10'

3.33'

3.33'30'

50'

30'
3.33'

3.33'

10'

50'

30' 30'

Varies

30'

10'

3.33'

3.33'

Varies

Continue 10' Spacing

10'

10'

10'

10'

10'

10'

10'

10'

10'

10'10'

10'

10'

10'

10'

T
T

major intersections-length varies
Use 4" White Channel Line at

use at major intersections-length varies
White Raised Pvmt. Mkrs channel line, 

FIVE LANE ROADWAY WITH MARKED ISLANDS

Raised Pavement Markers

Painted or Tape LinesPainted or Tape Lines

FIVE LANE ROADWAY TWO WAY LEFT TURN

Raised Pavement Markers

Painted or Tape Lines

Raised Pavement Markers

TWO-LANE TWO-WAY ROADWAY

Painted or Tape Lines

Raised Pavement Markers

FOUR LANE ROADWAY

3.  Remove raised markers and tape markings after permanent pavement marking is installed.

2.  Place short term center line stripe (paint) on top lift to match exact placement of permanent stripe.

  with short term no passing zone pavement marking within three days.

  passing zone pavement markings, place no passing zone signs.  Replace no passing zone signs 

1.  Place no passing zones on two-lane two-way roadways as shown.  In lieu of short term no 
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