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DESIGN DATA

Traffic Average Daily
Max.Hr.

Current     <1550

Forecast   <2800

Pass:  1240

Pass:  2240

Trucks:  310

Trucks:  560

Total:  1550

Total:  2800

 ______

 ______

Design Speed:    25

Bridges:  ______

Pavement Design Life 20 (years)

Minimum Sight Dist. for Stopping:  ______

Minimum Sight Dist. for Safe Passing:  ______

Clear Zone Distance:  _______

Sight Dist. for No Passing Zone:      
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930-P01 QC/QA TESTING: THE ALLOWANCE PRICE BID SHALL BE USED FOR MATERIAL TESTING AS REQUIRED BY THE
ENGINEER. THE CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING TIMING OF TESTS. THE CONTRACTOR
SHALL SUBMIT TO ENGINEER INVOICES FOR THIRD PARTY TESTING SERVICES AND WILL BE REIMBURSED
THROUGH PROJECT PAYMENTS. ANY RETESTING FOR FAILING TESTS WILL NOT BE REIMBURSED.

100-P01 GENERAL PROVISIONS:
QUANTITIES ARE ROUNDED TO THE NEAREST WHOLE UNIT FOR BIDDING PURPOSES.

THE COST OF THOSE ITEMS SHOWN ON PLANS BUT NOT LISTED IN THE ESTIMATE OF QUANTITIES SHALL BE
INCLUDED IN THE UNIT PRICE BID FOR OTHER ITEMS.

FOR ALL CONSTRUCTION PAID FOR ON A WEIGHT OR VOLUME BASIS THICKNESS INDICATED ARE APPROXIMATE,
AND MAY VARY TO CORRECT FOR UNEVENNESS IN THE FOUNDATION OR OTHER NORMAL UNEVENNESS
ENCOUNTERED IN THE PLACEMENT OPERATIONS.

THE ATTENTION OF THE BIDDERS IS DIRECTED TO M.S. 298.75 (AGGREGATE MATERIAL TAX), PURSUANT TO THE
REMOVAL OF AGGREGATES FROM ANY DEPOSIT IN CLAY COUNTY MINNESOTA.

100-P02 CULTURAL RESOURCE PRESERVATION AND CLEARANCES OF GRAVEL PITS:  IN ACCORDANCE WITH SECTION
107.04B OF THE STANDARD SPECIFICATIONS, THE CONTRACTOR IS REQUIRED TO ENSURE THAT APPLICABLE
CULTURAL RESOURCE LAWS AND REGULATIONS HAVE BEEN FOLLOWED FOR ALL MATERIAL SOURCES. TO ENSURE
COMPLIANCE THE CONTRACTOR MUST CONTACT THE NDDOT ARCHAEOLOGIST AT (701) 238-4539 AND FOLLOW
THEIR RECOMMENDATIONS. ALL MATERIAL SOURCE LOCATIONS, EVEN THOSE OPENED PRIOR TO THE CURRENT
PROJECT, MUST HAVE BEEN SUBJECTED TO CLASS III CULTURAL RESOURCES INVENTORY PRIOR TO USE.
INVENTORY RESULTS WILL DETERMINE RECOMMENDATIONS REGARDING USE OF A PARTICULAR SOURCE. THE
CONTRACTOR'S ATTENTION IS DIRECTED TO SECTION 203.02A OF THE STANDARD SPECIFICATIONS FOR THE
TREATMENT OF ANY CULTURAL RESOURCES THAT MAY BE UNCOVERED WITHIN THE RIGHT OF WAY.

100-P03 CONSTRUCTION PROGRESS SCHEDULE:  PRIOR TO THE PRE-CONSTRUCTION CONFERENCE THE CONTRACTOR
SHALL SUBMIT TO THE ENGINEER A "BAR GRAPH" OR "LINE OF BALANCE CONSTRUCTION" SCHEDULE AND
WRITTEN NARRATIVE ESTABLISHING THE CRITICAL CONSTRUCTION OPERATION.  THE SCHEDULE SHALL
ILLUSTRATE ALL MAJOR CONSTRUCTION ACTIVITIES INCLUDING, BUT NOT LIMITED TO, ANY SUB-CONTRACTED
WORK, MATERIAL INSTALLATION, UTILITY RELOCATION, AND ANY OTHER ACTIVITIES THAT MAY AFFECT THE
CRITICAL PATH.  THE SCHEDULE SHALL ILLUSTRATE SCHEDULED AND ACTUAL PROGRESS.  AN UPDATED
SCHEDULE ILLUSTRATING PROGRESS SHALL BE SUBMITTED WEEKLY.  THE COST OF THIS ITEM SHALL BE
INCIDENTAL TO THE PRICE BID FOR OTHER ITEMS.

100-P04 UTILITIES:  UTILITIES THAT THE ENGINEER HAS BEEN MADE AWARE OF ARE SHOWN ON THE PLANS. NOT ALL
UTILITIES MAY BE SHOWN. THE CONTRACTOR WILL BE RESPONSIBLE FOR THE COORDINATION OF ALL UTILITY
RELOCATION NECESSARY FOR THE CONSTRUCTION OF THIS PROJECT. THE CONTRACTOR SHALL VERIFY THE
LOCATIONS AND NOTIFY ALL UTILITY COMPANIES PRIOR TO THE START OF CONSTRUCTION. THE CONTRACTOR
WILL BE LIABLE FOR ANY COST RESULTING FROM DAMAGE TO UTILITIES, OR CONSTRUCTION DELAYS RELATING
TO UTILITY RELOCATION. THE CONTRACTOR WILL NOT BE RESPONSIBLE FOR THE COSTS OF RELOCATING
UTILITIES IF NECESSARY.

BELOW IS A LIST OF KNOWN UTILITY COMPANIES THROUGH THE NORTH DAKOTA ONE-CALL SYSTEM:

COMPANY NAME PHONE NUMBER
BRAATEN CABINETS, INC. (701) 428-3691
CASS COUNTY ELECTRIC COOP (701) 356-4471
CASS RURAL WATER USERS, INC. (701) 428-3139
CITY OF KINDRED (701) 428-3115
MOORE & LIBERTY TELEPHONE (701) 437-3300
MVM CONTRACTING, INC. (701) 205-1330
OTTER TAIL POWER COMPANY (800) 257-4044
CENTURYLINK (800) 283-4237

100-P05 WEEKLY PLANNING/REPORTING MEETING: THIS PROJECT SHALL INCLUDE A WEEKLY PLANNING/REPORTING
MEETING OR ON AS REQUIRED BY THE ENGINEER.

A. PURPOSE OF WEEKLY MEETING

1. THE CONTRACTOR SHALL ORGANIZE THE WEEKLY MEETING TO COORDINATE THE EFFORTS BETWEEN 
SUBCONTRACTORS, UTILITIES, LOCAL AUTHORITIES, AND OTHERS.

B. CONTRACTOR'S PROJECT MANAGER/SUPERINTENDENT: PLANNING AND REPORTING.

1. THE CONTRACTOR WILL BE RESPONSIBLE FOR SENDING A KNOWLEDGEABLE REPRESENTATIVE TO CONDUCT
A WEEKLY REPORTING/PLANNING MEETING. IT WILL BE THE CONTRACTOR'S RESPONSIBILITY TO PREPARE
MINUTES FOR EACH MEETING AND TO MAKE THE APPROPRIATE DISTRIBUTION OF THE MINUTES.

2. THE CONTRACTOR WILL BE REQUIRED TO PROVIDE A WRITTEN SCHEDULE OF THE NEXT WEEK'S WORK AND
A TENTATIVE SCHEDULE OF THE FOLLOWING WEEK INCLUDING SINGING, STAGING AND TEMPORARY
ACCESS REQUIREMENTS.

3. REPORTING/PLANNING MEETING WILL INCLUDE DISCUSSION OF PROBLEMS ENCOUNTERED DURING THE
CURRENT WEEK; INFORMATION OF INTEREST TO LOCAL AUTHORITIES SUBCONTRACTORS, UTILITIES, AND
NEXT WEEK'S PROSPECTIVE SCHEDULE.

5. THE CONTRACTOR SHALL ORGANIZE THE WEEKLY MEETING CONTACTING INTERESTED AGENCIES OR
BUSINESS OWNERS. THE AGENCIES AND BUSINESS OWNERS MAY INCLUDE, BUT ARE NOT LIMITED TO, THE
FOLLOWING:

A. CASS COUNTY HIGHWAY DEPARTMENT
B. CASS COUNTY SHERIFF'S DEPARTMENT
C. CITY ENGINEER'S REPRESENTATIVE
D. FIRE DEPARTMENT
E. AMBULANCE SERVICE
F. UTILITY COMPANIES

6. THE CONTRACTOR MAY UTILIZE THE KINDRED CITY HALL FOR MEETING SPACE. CONTACT THE CITY
AUDITOR FOR SCHEDULING.

100-P06 CONSTRUCTION STAGING AND PHASING: THE CONTRACTOR WILL BE ALLOWED TO CLOSE DOWN HIGHWAY 15
FROM SHEYENNE STREET TO DAKOTA STREET AS SHOWN ON THE DETOUR PLAN. THE CONTRACTOR MUST KEEP
THE INTERSECTION OF SPRUCE STREET OPEN TO LOCAL TRAFFIC, INCLUDING THE AIRPORT AND ELEMENTARY
SCHOOL. THE CONTRACTOR SHALL PHASE THE TRAFFIC CONTROL IN A MANNER TO ALLOW FOR WORK TO BE
COMPLETED AT THE INTERSECTIONS OF DAKOTA STREET AND SPRUCE STREET WITHOUT DISRUPTING ACCESS.

100-P07 CONSTRUCTION ACTIVITIES: THE CONTRACTOR SHALL EXERCISE CARE IN HIS CONSTRUCTION OPERATIONS TO
ENSURE THAT TREES, SHRUBS, FENCES, BUILDINGS, GRASSES AND OTHER PROPERTIES WITHIN THE
RIGHT-OF-WAY AND CONSTRUCTION EASEMENT NOT DESIGNATED FOR REMOVAL ARE NOT DISTURBED. ANY
DAMAGE TO THESE ITEMS SHALL BE REPAIRED OR REPLACED AT THE CONTRACTOR'S EXPENSE.
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100-P08 GEOTECHNICAL ENGINEERING REPORT: A GEOTECHNICAL ENGINEERING REPORT THAT INCLUDES SOIL BORINGS
AND PAVEMENT CORINGS IS AVAILABLE FOR INSPECTION BY THE CONTRACTOR. CONTACT THE ENGINEER TO
RECEIVE A DIGITAL COPY OF THE REPORT.

100-P09 HAUL ROADS:  THE CONTRACTOR'S ATTENTION IS DIRECTED TO SECTION 107.05B OF THE STANDARD
SPECIFICATIONS REGARDING USE OF PUBLIC ROADS FOR HAULING MATERIALS TO THE PROJECT. IT SHALL BE
THE CONTRACTOR'S RESPONSIBILITY TO INVESTIGATE THE SUITABILITY OF ROUTES WITH THE AGENCY HAVING
CONTROL OF THE ROAD PRIOR TO SUBMITTING BID.

100-P10 PAVEMENT PROTECTION: THE CONTRACTOR SHALL PROTECT THE EXISTING PAVEMENT INSIDE AND OUTSIDE THE
PROJECT LIMITS DURING THE COURSE OF CONSTRUCTION. THE CONTRACTOR SHALL, AT THE CONTRACTOR'S
EXPENSE, MAKE ANY SURFACE REPAIRS WHICH ARE REQUIRED BECAUSE OF THE CONTRACTOR'S OPERATIONS.

100-P11 AIR POLLUTION REQUIREMENTS:  THE CONTRACTOR WILL BE REQUIRED TO CONDUCT THE CONSTRUCTION
ACTIVITIES IN SUCH A MANNER AS TO COMPLY WITH THE AIR POLLUTION CONTROL REGULATIONS OF THE STATE
OF NORTH DAKOTA.  WATER SHALL BE USED TO CONTROL DUST ON THE CONSTRUCTION SITE.

105-P01 CONSTRUCTION SURVEYING: CASS COUNTY WILL PROVIDE THE INITIAL CUT AND FILL STAKES AT THE RIGHT OF
WAY LINE, BENCH MARKS, INLETS, CULVERTS, CURB, AND SUBGRADE AND TOP OF GRAVEL BASE BLUETOPS
ONLY.  ALL OTHER SURVEY WORK NECESSARY TO CONSTRUCT THE PROJECT TO THE LINES, GRADE, AND TYPICAL
SECTIONS SHOWN ON THE PLANS SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR.

202-P01 DISPOSAL OF CONCRETE AND ASPHALT:  ANY CONCRETE OR ASPHALT TO BE DISPOSED OF SHALL BE HAULED TO
A DISPOSAL SITE APPROVED BY THE COUNTY OR THE NORTH DAKOTA DEPARTMENT OF HEALTH.

202-P02 REMOVAL OF EXISTING CULVERTS: ALL EXISTING CULVERTS AND STORM SEWER PIPE REMOVED ON THE PROJECT
SHALL BECOME THE PROPERTY OF THE CONTRACTOR. DISPOSAL SHALL BE AT A LOCATION OFF THE PROJECT
DETERMINED BY THE CONTRACTOR AND APPROVED BY THE ENGINEER. ALL COSTS ASSOCIATED WITH REMOVAL,
INCLUDING EXCAVATION, SHALL BE INCLUDED IN THE PRICE BID FOR "REMOVAL OF CULVERTS-ALL TYPES &
SIZES".

202-P03 ABUTTING PAVEMENT: WHERE THE NEW PAVEMENT WILL ABUT EXISTING PAVEMENT, A FULL-DEPTH VERTICAL
SAW CUT SHALL BE MADE ALONG THE ENTIRE LENGTH OF THE BUTT JOINT. THE MATERIAL TO BE REMOVED
SHALL THEN BE REMOVED WITHOUT DISTURBING THE MATERIAL THAT IS DESIGNATED TO REMAIN. THE NEW
PAVEMENT SHALL BE PLACED SO AS TO MATCH THE EXISTING PAVEMENT AND SO AS TO PROVIDE A
SATISFACTORY SURFACE PROFILE..

202-P04 REMOVAL OF EXISTING WOOD RETAINING WALLS: THIS WORK SHALL INCLUDE THE REMOVAL OF EXISTING
WOOD RETAINING WALLS AT STA. 18+75 TO STA. 19+45 AND STA. 25+35 TO STA. 26+15. THE VOIDS SHALL BE
ADEQUATELY FILLED AND COMPACTED WITH SUITABLE MATERIAL. THE WOOD SHALL BECOME THE PROPERTY OF
THE CONTRACTOR.

203-P01 EARTHWORK: ZERO PERCENT (0%) ADDITIONAL VOLUME IN YARDAGE COMPUTED BY THE AVERAGE END AREA
METHOD IS ASSUMED FOR SHRINKAGE IN THE EARTH EMBANKMENT. NO ADDITIONAL PAYMENT WILL BE MADE
FOR SHINKAGE VALUES THAT VARY IN THE FIELD.

FOLLOWING EXCAVATION OF THE EXISTING ROADBED TO THE LINES AND GRADES SHOWN IN THE PLANS, THE
ROADBED SHALL BE SCARIFIED AND RECOMPACTED TO A MINIMUM OF 98 PERCENT OF MAXIMUM DENSITY AS
DETERMINED BY STANDARD PROCTOR ASTM D698. THE MOISTURE CONTENT AT THE TIME OF COMPACTION MAY
RANGE FROM 0 TO 4 PERCENT BELOW OPTIMUM. THE CONTRACTOR SHALL SCHEDULE PROCTOR TESTS AS
NEEDED TO DETERMINE THE MAXIMUM DENSITY AND OPTIMUM MOISTURE OF THE SUBGRADE MATERIAL.
ADDITIONAL PROCTOR TESTS MAY BE REQUIRED FOR DIFFERING SOIL CONDITIONS. THE CONTRACTOR IS
RESPONSIBLE FOR SCHEDULING THE DENSITY TESTS WITH A 3RD PARTY TESTING FIRM WHEN THE SUBGRADE IS
PREPARED. THE SUBGRADE SHALL BE TESTED A MINIMUM OF EVERY 500' OF ROADWAY.

SALVAGING/REMOVING EXISTING GRANULAR MATERIAL ON DRIVEWAYS AND UNDERCUTTING THE DITCH BOTTOM
TO A DEPTH OF 0.33 FEET BELOW FINISHED GRADE TO ALLOW FOR TOPSOIL PLACEMENT SHALL BE INCLUDED IN
THE PRICE BID FOR "COMMON EXCAVATION-TYPE A".

THE CONTRACTOR SHALL PLACE EMBANKMENT AS NECESSARY TO BRING THE ROAD TO THE PROPOSED CROSS
SECTION AND GRADE DUE TO WIDENING OF THE ROADWAY. THE CONTRACTOR SHALL HAUL ALL EXCESS
EXCAVATION MATERIAL NOT USED AS EMBANKMENT TO A SITE DETERMINED BY THE CONTRACTOR. ALL WORK
NECESSARY FOR THE PLACEMENT, HAULING AND DISPOSAL OF EMBANKMENT SHALL BE INCLUDED IN THE PRICE
BID FOR "COMMON EXCAVATION - TYPE A"

203-P02 SCARIFYING AND RECOMPACTION OF EMBANKMENT AREAS: UNDER ALL EMBANKMENT AREAS, AN ADDITIONAL
12" (BEYOND TOPSOIL STRIPPING IF REQUIRED) SHALL BE SCARIFIED AND RECOMPACTED. THIS WORK SHALL BE
INCLUDED IN THE BID ITEM FOR "SUBGRADE PREPARATION - TYPE C-12 IN". ALL AREAS UNDER THE ROADWAY
SHALL BE COMPACTED AND TEST ROLLED BEFORE PLACEMENT OF AGGREGATE BASE AND BITUMINOUS
SURFACING. EMBANKMENT AREAS INCLUDE THE TOTAL ROADBED IN AREAS TO RECEIVE NEW FULL DEPTH
PAVEMENT AND WIDENING FOR NEW LANES AND SHOULDERS.

203-P03 COMMON EXCAVATION - SUBCUT: IN AREAS THAT ARE TOO WET OR UNSTABLE FOR SCARIFICATION AND
COMPACTION AS IDENTIFIED BY THE ENGINEER, THE SUBGRADE SHALL BE CUT TO A DEPTH OF 12" BELOW
FINISHED EARTH GRADE AND THE EXCAVATED MATERIAL HAULED OFF SITE AS APPROVED BY THE ENGINEER.
PLACE GEOTEXTILE FABRIC - TYPE R1 AT THE BOTTOM OF THE SUBCUT AND BACKFILL WITH AGGREGATE FOR
SUBGRADE REINFORCEMENT TO ALLOW FOR THE DESIGNED BASE AND PAVEMENT. A 20:1 TRANSITION MUST BE
UTILIZED AT THE BEGINNING AND END OF THE SUBCUT.

209-P01 TOPSOIL:  ALL DISTURBED EMBANKMENT AREAS SHALL REQUIRE REMOVAL AND REPLACEMENT OF EXISTING
TOPSOIL.  REMOVED TOPSOIL SHALL BE STOCKPILED AND CARE SHALL BE TAKEN TO KEEP BLACK DIRT
SEGREGATED FROM OTHER MATERIALS.  TOPSOIL SHALL THEN BE RESPREAD PRIOR TO SEEDING OPERATIONS.

216-P01 WATER SOURCE: IF CONTRACTOR CHOOSES TO UTILIZE CITY WATER, THE CONTRACTOR MUST METER TOTAL
WATER USAGE FOR THE PROJECT AND PAY THE CITY OF KINDRED $4.00/1000 GALLONS. THIS IS THE RAW COST
THAT THE CITY PAYS TO THEIR BULK PROVIDER. THE CITY WILL PROVIDE THE METER. THE AMOUNT OF GALLONS
USED MUST BE SUBMITTED MONTHLY TO THE CITY AUDITOR AT CITY HALL. THE CITY WILL BILL THE
CONTRACTOR FOR THE WATER USAGE.

216-P02 WATER FOR COMPACTION: THE COST OF WATER USED FOR COMPACTION OF EMBANKMENT AND AGGREGATE
BASE SHALL BE INCLUDED IN THE PRICE BID FOR THE RESPECTIVE EARTHWORK ITEMS.

302-P01 AGGREGATE BASE COURSE: THE CONTRACTOR SHALL UTILIZE THE BLENDED BASE COURSE FOR PLACEMENT AS
THE AGGREGATE BASE COURSE AS STATED IN NOTE 306-P01. ADDITIONAL CLASS 5 AGGREGATE SHALL BE
INSTALLED AS NEEDED TO PROVIDE THE FULL AGGREGATE BASE COURSE SECTIONS SHOWN IN THE TYPICAL
SECTIONS.

302-P02 SURFACE TOLERANCE: SURFACE TOLERANCE TYPE A (MAX. VARIANCE OF 0.08') SHALL APPLY TO THE SUBGRADE
AND AGGREGATE BASE MATERIAL UNDER ASPHALT PAVEMENT AND SHOULDERS.

306-P01 REMOVE AND RELAY BLENDED BASE COURSE: THIS WORK ITEM SHALL INCLUDE REMOVING AND RELAYING THE
EXISTING AGGREGATE AND BITUMINOUS MATERIAL FROM THE RECONSTRUCTION AREA AS SHOWN IN THE
PLANS. THE CONTRACTOR SHALL ATTEMPT TO REMOVE AS MUCH BITUMINOUS MATERIAL AS POSSIBLE TO RELAY
AS BLENDED BASE COURSE. THE MATERIAL SHALL BE HAULED AND STOCKPILED AS NECESSARY FOR THE
CONTRACTOR'S OPERATIONS. THE BLENDED BASE SHALL BE INSTALLED AS THE FIRST 6" LIFT OF AGGREGATE
BASE COURSE UNTIL ALL MATERIAL IS USED. ALL COST FOR LABOR, MATERIAL, AND EQUIPMENT SHALL BE
INCLUDED IN THE UNIT PRICE BID FOR "REMOVE AND RELAY BLENDED BASE COURSE." ADDITIONAL "MAKE-UP"
GRAVEL AS NEEDED TO BLEND THE MATERIAL PER SECTION 306.04C OF THE STANDARD SPECIFICATIONS WILL
BE PAID AS "AGGREGATE CL 5" PER TON SUPPLIED AND PLACED ON THE ROADWAY.
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405-P01 STOCKPILE SITE: THE CONTRACTOR SHALL FURNISH A STOCKPILE SITE AND PROVIDE A RELEASE FOR THE 
STOCKPILE SITE. ALL SITES SHALL BE APPROVED BY THE ENGINEER.

THE STOCKPILE SITE SHALL BE CONSTRUCTED IN ACCORDANCE WITH SECTION 405.02A OF THE STANDARD
SPECIFICATIONS AND SHALL BE USED TO STOCKPILE MATERIALS THAT ARE SALVAGED.

THE LUMP SUM BID FOR "PREPARE STOCKPILE SITE" SHALL BE FULL PAYMENT FOR ONE SITE ONLY. IF THE
CONTRACTOR USES ADDITIONAL SITES FOR HIS OPERATION, THEN THESE ITEMS OF WORK SHALL BE AT HIS
OWN EXPENSE. THE LUMP SUM BID FOR "PREPARE STOCKPILE SITE" SHALL INCLUDE ALL COSTS TO PREPARE AND
RESTORE, SHAPE THE SUBGRADE, DISPOSE OF THE EXCESS MATERIAL, REPLACE THE TOPSOIL, SEEDING, AND
ALL INCIDENTAL ITEMS.

AFTER COMPLETION OF THE PROJECT, ALL EXCESS STOCKPILED MATERIAL SHALL BECOME THE PROPERTY OF THE
CONTRACTOR. NO PAYMENT SHALL BE MADE FOR SALVAGED MATERIAL WHICH IS STOCKPILED AND NOT
INCORPORATED INTO THE PROJECT. NO ADDITIONAL PAYMENT WILL BE MADE TO LOAD, HAUL, AND STOCKPILE
THE EXCESS MATERIAL OFF-SITE.

408-P01 MAINTENANCE OF TRAVELED ROADWAY: THE CONTRACTOR WILL BE FULLY RESPONSIBLE FOR MONITORING AND
MAINTAINING THE TRAVELED ROADWAY AND SHOULDERS SEVEN DAYS A WEEK, INCLUDING PRIVATE DRIVES
AND CROSSROADS WITHIN THE LIMITS OF THE PROJECT.

408-P02 HOT BITUMINOUS PAVEMENT: THE CONTRATOR SHALL SUBMIT A MIX DESIGN FOR THE CLASS 27 HOT
BITUMINOUS PAVEMENT TO THE ENGINEER FOR APPROVAL 7 DAYS BEFORE THE MATERIAL IS USED. THE MIX
DESIGN SHALL MEET THE PROPERTIES SPECIFIED IN SECTION 409.04B OF THE STANDARD SPECIFICATIONS. THE
COST FOR THE MIX DESIGN WORK SHALL BE INCLUDED IN THE PRICE BID FOR "HOT BITUMINOUS PAVEMENT CL
27".

THE COSTS FOR ASPHALT CEMENT (PG 58-28) AND TACK COAT (CSS-1H) INCLUDING MATERIALS, EQUIPMENT,
AND LABOR, WILL NOT BE MEASURED SEPARATELY BUT SHALL BE INCLUDED IN THE PRICE BID FOR "HOT
BITUMINOUS PAVEMENT CL 27".

THE HOT BITUMINOUS PAVEMENT SHALL BE LAID IN APPROXIMATELY EQUAL DEPTH LIFTS WITH THE MAXIMUM
DEPTH OF LIFT NOT TO EXCEED 3 INCHES. THE FINAL DEPTH LIFT SHALL NOT EXCEED 2 INCHES. THE HOT
BITUMINOUS PAVEMENT SHALL BE COMPACTED TO ORDINARY COMPACTION IN ACCORDANCE WITH SECTION
408.04.I.2 OF THE STANDARD SPECIFICATIONS.

704-P01 TRAFFIC CONTROL: THE LUMP SUM PRICE BID FOR "TRAFFIC CONTROL" SHALL BE CONSIDERED FULL PAYMENT TO
SUPPLY, PLACE, MAINTAIN, ADJUST/RELOCATE (AS NEEDED FOR PHASING OF WORK) AND REMOVE ALL TRAFFIC
CONTROL DEVICES SHOWN IN THE WORK ZONE TRAFFIC CONTROL PLAN AND DETOUR PLAN.

THE WORK ZONE TRAFFIC CONTROL PLAN AND DETOUR PLAN REPRESENT THE MINIMUM TRAFFIC CONTROL
DEVICES REQUIRED FOR THE PROJECT. ANY ADDITIONAL TRAFFIC CONTROL DEVICES REQUIRED BY THE
CONTRACTOR'S OPERATIONS SHALL BE AT THE CONTRACTOR'S EXPENSE. ANY PROPOSED CHANGES OR
ADDITIONS TO THE WORK ZONE TRAFFIC CONTROL PLAN OR DETOUR PLAN MUST CONFORM TO THE MANUAL OF
UNIFORM TRAFFIC CONTROL DEVICES (MUTCD-LATEST EDITION) AND BE APPROVED BY THE ENGINEER.

A FLAGGER MAY BE REQUIRED BY THE ENGINEER IF THE CONTRACTOR'S OPERATIONS CREATE A HAZARD TO THE
TRAVELING PUBLIC. AN ESTIMATED AMOUNT OF FLAGGER HOURS IS PROVIDED IN THE PROJECT TO BE USED AS
REQUIRED.

THE CONTRACTOR SHALL MAINTAIN THE ROADS USED AS DETOURS (ROADS DESIGNATED ON THE PLANS) AND
REPAIR AREAS DAMAGED BY THE DETOURED TRAFFIC. UPON COMPLETION OF THE PROJECT, THE CONTRACTOR
SHALL RESTORE THE ROADS TO CONDITION AT LEAST EQUAL TO THAT WHICH EXISTED AT THE TIME TRAFFIC
WAS ROUTED OVER THEM. WORK SHALL BE AS DEEMED NECESSARY BY THE ENGINEER. THE REPAIR AND
MAINTENANCE OF THE DETOURS WILL BE PAID FOR IN ACCORDANCE WITH SECTION 107.05B OF THE STANDARD
SPECIFICATIONS - HAUL ROADS.

THE CONTRACTOR SHALL LEAVE THE WORK AREA FREE OF ALL HAZARDS DURING NON-WORKING HOURS. IF A
HAZARD EXISTS AFTER WORKING HOURS, THE CONTRACTOR SHALL PROVIDE ADDITIONAL SIGNING OR TRAFFIC
CONTROL AT THEIR OWN EXPENSE UNTIL THE HAZARD HAS BEEN ELIMINATED.

704-P03 MAINTAINING ACCESS: FINAL DETAILS ON LOCATION OF ACCESS POINTS FOR RESIDENTS, BUSINESSES
AND THE ELEMENTARY SCHOOL SHALL BE WORKED OUT WITH THE ENGINEER IN THE FIELD PRIOR TO THE START
OF THE PROJECT. THE INTENT FOR ACCESS TO THE ELEMENTARY SCHOOL IS TO UTILIZE THE SPRUCE STREET
CROSSING WHEN FEASIBLE THROUGHOUT CONSTRUCTION. THIS SHALL INCLUDE ANY CLASS 5 AGGREGATE AS
NEEDED TO MAINTAIN THE CROSSING FOR USE BY TRAFFIC.

708-P01 STORM WATER MANAGEMENT: THE CONTRACTOR SHALL BE RESPONSIBLE FOR PREPARING ALL STORM WATER
CONSTRUCTION PERMITS AND DOCUMENTS IN ACCORDANCE WITH THE NDPDES CONSTRUCTION GENERAL
PERMIT NDR10-000 (GENERAL PERMIT) WHICH IS ADMINISTERED BY THE NORTH DAKOTA DEPARTMENT OF
HEALTH (NDDOH). THIS SHALL GENERALLY INCLUDE THE FOLLOWING:

1. CONTRACTOR SHALL PREPARE A STORM WATER POLLUTION AND PREVENTION (SWPP) PLAN
1.1. SUBMIT TO ENGINEER FOR REVIEW

2. CONTRACTOR SHALL PREPARE AN APPLICATION (NOTICE OF INTENT) TO OBTAIN COVERAGE
2.1. SUBMIT TO THE ENGINEER FOR REVIEW A MINIMUM OF 14 DAYS PRIOR TO CONSTRUCTION. THIS

DOCUMENT IS REFERRED AS THE NOI.
2.1. THE ENGINEER WILL SUBMIT THE REVIEWED NOI APPLICATION TO THE NDDOH.
2.2. THE CONTRACTOR MAY BEGIN CONSTRUCTION 7 DAYS AFTER THE SUBMISSION OF THE NOI. THE

NDDOH WILL SEND THE COUNTY ENGINEER A NOTICE OF COVERAGE LETTER. A COPY OF THIS LETTER
WILL BE SUBMITTED TO THE CONTRACTOR.

3. THE CONTRACTOR SHALL IMPLEMENT THE PHASES OF THE SWPP PLAN PRIOR TO CONSTRUCTION AND MAKE
REVISIONS/ADJUSTMENTS AS REQUIRED BY THE CONTRACTOR'S OPERATIONS.

4. DURING CONSTRUCTION, EROSION AND SEDIMENT CONTROL INSPECTIONS SHALL BE PERFORMED BY THE
CONTRACTOR A MINIMUM OF EVERY 14 CALENDAR DAYS AND WITHIN 24 HOURS AFTER ANY STORM EVENT
GREATER THAN 0.50 INCHES OF RAIN PER 24 HOUR PERIOD DURING ACTIVE CONSTRUCTION. THE
CONTRACTOR SHALL HAVE THE OPTION OF MAINTAINING A RAIN GAUGE AT THEIR SITE OR UTILIZING  A
NATIONAL WEATHER SERVICE PRECIPITATION GAUGE LOCATED WITHIN 5 MILES OF THE CONSTRUCTION
AREA.

ALL INSPECTIONS AND MAINTENANCE CONDUCTED DURING CONSTRUCTION MUST BE RECORDED IN
WRITING AND RETAINED FOR THREE YEARS, OR LONGER IF REQUESTED BY THE NDDOH OR THE EPA.
RECORDS OF EACH INSPECTION AND MAINTENANCE ACTIVITY MUST INCLUDE THE INFORMATION REQUIRED
IN THE GENERAL PERMIT.

5. THE CONTRACTOR SHALL KEEP A COPY OF THE FOLLOWING DOCUMENTS IN A MAILBOX ON THE
CONSTRUCTION SITE AVAILABLE FOR INSPECTION AT ANY TIME:
5.1. SWPP PLAN
5.2. NOTICE OF COVERAGE LETTER
5.3. ALL INSPECTION REPORTS

6. THE ENGINEER WILL SUBMIT THE NOTICE OF TERMINATION (NOT) APPLICATION AFTER THE PROJECT HAS
BEEN STABILIZED TO 70% OF PRE-EXISTING CONDITIONS.

A FULL LIST OF THE REQUIREMENTS FOR THE GENERAL PERMIT AND ALL ABOVE DOCUMENTS/FORMS ARE 
LOCATED ON THE NDDOH WEBSITE UNDER THE DIVISION OF WATER QUALITY. ALL COSTS ASSOCIATED WITH
STORM WATER MANAGEMENT SHALL BE INCLUDED IN THE PRICE BID FOR "COMMON EXCAVATION - TYPE B".
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708-P02 SEEDING: ALL DISTURBED AREAS SHALL BE SEEDED AND HYDROMULCHED WITHIN TWO WEEKS OF COMPLETION
OF CONSTRUCTION AS DIRECTED BY THE ENGINEER. SEEDING LIMITS ARE SHOWN ON THE TYPICAL SECTIONS.

THE CLASS OF SEED AND THE MINIMUM AMOUNT OF SEED PER ACRE SHALL BE AS FOLLOWS:

TYPE B - CLASS V

SPECIES LB PURE LIVE SEED/ACRE
PERENNIAL RYE GRASS 20
KENTUCKY BLUEGRASS 50
DURAL-HARD FESCUE 30
ANNUAL RYE GRASS 50

150

708-P03 HYDROMULCH: THE HYDROMULCH MATERIAL SHALL BE IN ACCORDANCE WITH 708.02 B.3.a OF THE STANDARD
SPECIFICATIONS. THE HYDROMULCH SHALL BE APPLIED AFTER THE SEED IS DRILLED INTO THE TOPSOIL.
FERTILIZER SHALL BE A MIXTURE OF 5-10-5 APPLIED AT A RATE OF 100 POUNDS PER ACRE.

708-P04 WATER FOR TURF ESTABLISHMENT: THE CONTRACTOR SHALL BE RESPONSIBLE FOR WATERING THE SEED
DURING THE FOUR-WEEK MAINTENANCE PERIOD IN ACCORDANCE WITH 708.02 C.2.f OF THE STANDARD
SPECIFICATIONS TO PROVIDE SUFFICIENT MOISTURE FOR GROWTH. THE COST OF WATER SHALL BE INCLUDED IN
THE PRICE BID FOR THE RESPECTIVE SEEDING ITEMS.

709-P01 GEOTEXTILE FABRIC - TYPE R1: PAYMENT FOR GEOTEXTILE FABRIC - TYPE R1 WILL BE MADE ON THE BASIS OF
THE MEASUREMENT OF ACTUAL SURFACE AREA COVERED, WITH NO ALLOWANCES FOR LONGITUDINAL AND
TRANSVERSE OVERLAPS AS REQUIRED BY THE STANDARD SPECIFICATIONS. THE FIRST SENTENCE OF PARAGRAPH
2 OF THE STANDARD SPECIFICATION 709.03B SHALL BE REVISED TO READ "THE FIRST LIFT ABOVE THE
SEPARATION FABRIC SHALL HAVE A MINIMUM DEPTH OF 6 INCHES BEFORE COMPACTION."

714-P01 PIPE CONDUIT: THE ALLOWABLE MATERIALS FOR PIPE CONDUIT ARE THE FOLLOWING:
A. REINFORCED CONCRETE STORM DRAIN - CLASS III
B. SPIRAL RIB STEEL PIPE ALUMINIZED TYPE 2

B.A. MANUFACTURED BY TRUE NORTH STEEL OR APPROVED EQUAL

B.B. ALL PIPE EXCEPT CENTERLINE PIPES SHALL HAVE AASHTO CLASS I PERFORATIONS WITH SOCK

C. CORRUGATED POLYETHYLENE STORM DRAIN
C.A. ADS N-12 WT IB PIPE (PER ASTM F2648) MANUFACTURED BY ADS OR APPROVED EQUAL
A.C. ALL PIPE EXCEPT CENTERLINE PIPES SHALL HAVE AASHTO CLASS I PERFORATIONS WITH SOCK

THE CONTRACTOR SHALL PROVIDE THE ENGINEER A POST INSTALLATION VIDEO INSPECTION REPORT ON

CENTERLINE STORM PIPES. ADDITIONAL TESTING MAY BE REQUIRED BY THE ENGINEER BASED ON RESULTS OF THE

VIDEO REPORT. THIS SHALL BE INCLUDED IN THE PRICE BID FOR THE PIPE CONDUIT ITEMS.

714-P02 ROAD MAINTENANCE AND CENTERLINE PIPE INSTALLATION: THE CONTRACTOR SHALL BE RESPONSIBLE FOR
MAINTAINING THE ROADWAY AND DRIVEWAYS SO THAT THEY REMAIN ACCESSIBLE TO LOCAL RESIDENTS,
BUSINESSES AND EMERGENCY VEHICLES AT ALL TIMES DURING CONSTRUCTION. THE CONTRACTOR SHALL
PROVIDE A MEANS OF MAINTAINING LOCAL RESIDENTIAL TRAFFIC DURING THE INSTALLATION OF THE
CENTERLINE PIPE. INSTALLATION AND BACKFILLING TO A HEIGHT OF SAFE PASSAGE OF TRAFFIC MUST BE
COMPLETED PRIOR TO SUNDOWN ON THE SAME DAY AS THE INSTALLATION WAS STARTED.

714-P03 DRAINAGE: IF THE EXISTING DRAINAGE FACILITIES BECOME INOPERABLE BEFORE THE NEW DRAINAGE SYSTEM
IS FUNCTIONING, THE CONTRACTOR SHALL PROVIDE SUFFICIENT TEMPORARY PUMPING AND DRAINAGE
FACILITIES TO KEEP THE ROADWAY AND ADJACENT PROPERTIES DRAINED TO THE SATISFACTION OF THE
ENGINEER. THE COST OF PROVIDING SUFFICIENT TEMPORARY PUMPING AND DRAINAGE SHALL NOT BE BID
SEPARATELY BUT SHALL BE INCLUDED IN THE PRICE BID FOR OTHER ITEMS.

714-P04 CONCRETE OPENINGS FOR EDGEDRAINS: CONCRETE DRAINAGE STRUCTURES SHALL HAVE A CORED OPENING
(PIPE O.D. PLUS 2 INCHES) AND RUBBER BOOT CONNECTION WITH STAINLESS STEEL STRAPS FOR ALL
EDGEDRAIN CONNECTIONS. SAND COLLARS WILL NOT BE ALLOWED.

722-P01 MANHOLES, CATCH BASINS AND INLETS: THE ALLOWABLE MATERIALS FOR MANHOLES, CATCH BASINS AND
INLETS ARE THE FOLLOWING:
A. PRECAST REINFORCED CONCRETE
B. DUAL WALL ALUMINIZED TYPE 2 CORRUGATED STEEL PIPE WITH CONCRETE

B.A. MANUFACTURED BY TRUE NORTH STEEL OR APPROVED EQUAL
C. PVC PIPE

C.A. MANUFACTURED BY NYLOPLAST (ADS) OR APPROVED EQUAL

ALL STRUCTURED LOCATED IN STREETS SHALL HAVE A WATER TIGHT SEAL BETWEEN THE RISER AND THE
CASTING BY MEANS OF A CHIMNEY SEAL OR OTHER APPROVED METHOD. STRUCTURES OUTSIDE OF STREETS IN
GREEN SPACES SHALL HAVE A SOIL TIGHT CONNECTION.

ALL CASTINGS SHALL BE MANUFACTURED BY NEENAH FOUNDRY OR APPROVED EQUAL AS SHOWN ON THE
STRUCTURE SCHEDULE.

ALL LABOR, MATERIALS AND EQUIPMENT NECESSARY TO COMPLETE THE WORK (INCLUDING FINAL ADJUSTMENT)
SHALL BE INCLUDED IN THE PRICE BID FOR THE MANHOLE, CATCH BASIN AND INLET ITEMS.

722-P02 RESIDENTIAL YARD DRAINAGE: PRIOR TO FINAL INSTALLATION OF CATCH BASINS WITHIN RESIDENTIAL YARDS
ALONG STATION 18+70 TO 26+25, CONTRACTOR SHALL VERIFY ALL DRAINAGE FROM YARDS WILL BE
INTERCEPTED BY THE SWALES CONSTRUCTED. NOTIFY ENGINEER OF ANY CATCH BASIN OR SWALES THAT NEED
TO BE ADJUSTED TO PROVIDE POSITIVE DRAINAGE FOR ALL RESIDENTIAL YARDS.

724-P01 WATER MAIN PIPE: ALL WATER MAIN PIPE SHALL BE CLASS 150, DR18 IN ACCORDANCE TO AWWA STANDARD
C-900.

724-P02 WATER MAIN FITTINGS: FITTINGS SHALL BE DUCTILE IRON IN ACCORDANCE WITH AWWA SPECIFICATIONS
C-153.  ALL BOLTS USED IN FITTINGS SHALL BE 304 STAINLESS STEEL.  ALL FITTINGS SHALL BE WRAPPED IN 8
MIL PLASTIC.  THE SEAMS SHALL BE TAPED WITH 2” WIDE 10 OR 12 MIL TAPE.  THE WRAPPING SHALL BE DONE
IN ACCORDANCE WITH THE AWWA SPECIFICATIONS ON ENCASEMENT.

724-P03 GATE VALVES AND BOXES: GATE VALVES SHALL BE DUCTILE IRON RESILIENT WEDGE VALVES IN ACCORDANCE
WITH AWWA C515.  ALL VALVES SHALL BE EPOXY COATED INSIDE AND OUT.  ALL VALVES SHALL OPEN WHEN THE
OPERATING STEM IS ROTATED COUNTER CLOCKWISE.  THE VALVE SHALL BE EQUIPPED WITH A 2” OPERATING
NUT WITH THE DIRECTION OF OPENING CAST IN THE NUT.  ALL EXTERIOR BOLTS AND NUTS SHALL BE 304
STAINLESS STEEL. ACCEPTABLE MANUFACTURERS ARE:  AMERICAN FLOW CONTROL, WATEROUS, MUELLER AND
CLOW.  VALVE BOXES SHALL BE TWO PIECE TYLER 6850 SERIES WITH A SEPARATE BASE ADJUSTABLE TO THE
DEPTH OF COVER AS SHOWN ON THE PLANS PLUS 6". THE VALVE BOX LID SHALL BE LABELED “WATER” UPON
COMPLETION OF ALL WORK THE CONTRACTOR SHALL ADJUST ALL VALVE BOXES TO FINISHED GRADE.
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724-P04 FIRE HYDRANTS: FIRE HYDRANTS SHALL BE TRUE COMPRESSION, TRAFFIC MODEL, NONJACKETED STYLE WITH 5
1/4" VALVE OPENING AND SUITABLE FOR 7 1/2' COVER 8' TRENCH.  ALL BURIED BOLTS SHALL BE 304 STAINLESS
STEEL.  ALL FIRE HYDRANT EXTENSION BOLTS AND NUTS SHALL BE 304 STAINLESS STEEL.  TYPICALLY ALL
HYDRANTS SHALL HAVE TWO (2) 2 ½” NATIONAL STANDARD THREAD 7532 HOSE NOZZLES AND ONE (1) 4 ½”
NATIONAL STANDARD THREAD 40524 PUMPER NOZZLE BUT SHALL BE VERIFIED BY THE CONTRACTOR WITH THE
OWNER BEFORE ORDERING.  ALL HYDRANTS SHALL HAVE BRONZE TO BRONZE SEATING AND HAVE A 6" INLET.
HYDRANT SHALL BE AMERICAN B-62-B, WATEROUS WB-67, OR APPROVED EQUAL.  ALL HYDRANTS SHALL
CONFORM TO THE FOLLOWING:

A. LATEST ISSUE OF AWWA SPECIFICATION C-502, "STANDARD FOR FIRE HYDRANTS".
B. VALVE SEAT, AND ALL OPERATING PARTS, SHALL BE REMOVABLE AS A SINGLE UNIT THROUGH THE

BARREL, WITHOUT DIGGING.
C. MAIN VALVE SHALL CLOSE WITH THE WATER PRESSURE, LEAVING NO PRESSURE ON LOWER JOINT AND

FLANGE WHEN SHUT OFF.
D. NOZZLE THREADS SHALL BE NATIONAL STANDARD OR CONFORM WITH CITY STANDARDS.  IT SHALL BE

THE CONTRACTOR'S RESPONSIBILITY TO VERIFY STANDARDS WITH OWNER.
E. STUFFING BOX SHALL BE OF CONVENTIONAL "O" RING TYPE, SHOULD BE FULLY ACCESSIBLE AND SEALED

FROM WATER, MOISTURE AND FOREIGN MATTER.
F. VALVE ROD OR OPERATING NUT, WHERE SAME PASSES THROUGH PACKING, SHOULD BE BRASS OR BRASS

BUSHED.
G. THE DRAIN SHOULD BE POSITIVELY ACTUATED BY THE VALVE ROD WHEN OPENING OR CLOSING.  DRAIN

SHOULD NOT DEPEND UPON GRAVITY WHEN OPENING AND CLOSING.
H. SHALL ALLOW FOR INSTALLATION OF A TOP EXTENSION.
I. SHALL BE OF THE BREAK-OFF TYPE.
J. INTERNAL ADJUSTMENTS SHOULD BE FIXED AND NOT LEFT UP TO THE OPERATOR.
K. CONTRACTOR SHALL FURNISH AND TOUCH UP THE PAINT ON ALL HYDRANTS AFTER INSTALLATION.

724-P05 WATER MAIN SHUTDOWNS: THE CONTRACTOR SHALL NOTIFY ALL PROPERTIES AFFECTED BY THE SHUTDOWN
AND THE CITY OF KINDRED PUBLIC WORKS SUPERINTENDENT A MINIMUM OF 24 HOURS PRIOR TO SHUTDOWN.
NOTIFICATION SHALL BE IN WRITING. NOTIFICATION SHALL INDICATE TIME OF SHUTDOWN AND ESTIMATED
DURATION. IF ACTUAL SHUTDOWN TIME VARIES FROM STATED TIME IN EXCESS OF ONE HOUR, A SECOND
VERBAL NOTIFICATION WILL BE REQUIRED.

748-P01 CURB & GUTTER: THE CURB AND GUTTER WITH SIDEWALK OR DECORATIVE MEDIAN ADJACENT SHALL HAVE A 2"
LEDGE AS SHOWN IN THE STANDARD DRAWING D-748-1.

748-P02 DRIVEWAYS: ALL DRIVEWAYS SHALL HAVE #4 DEFORMED REINFORCING BARS PLACED 24" O.C. BOTH WAYS.
THE BAR SHALL BE SIX (6) INCHES SHORTER THAN THE WIDTH OF THE SLAB AND PLACED ACCURATELY AT 1/2
THE DEPTH OF THE SLAB.  PLASTIC CHAIRS SHALL BE USED.  2" AGGREGATE BASE COURSE SHALL BE PLACED
BELOW ALL DRIVEWAYS.

THE DRIVEWAYS INSTALLED ALONG THE SIDEWALK FROM STA. 18+50 TO STA. 26+50 SHALL BE TYPE 3 AS
SHOWN IN THE STANDARD DRAWING D-750-1A.

750-PO1 CLASS OF CONCRETE: THE CLASS OF CONCRETE USED FOR CURB AND GUTTER AND CONCRETE FLATWORK SHALL
BE AE WITH THE OPTION FOR THE CONTRACTOR TO USE COARSE AGGREGATE SIZES NO. 3, 4, OR 5 AS DEFINED
IN SECTION 816.02 OF THE NDDOT STANDARD SPECIFICATIONS.

750-P02 SIDEWALK: AT DRIVEWAY CROSSING AREAS, SIDEWALK SHALL BE THICKENED TO 6", INCLUDED IN "SIDEWALK
CONCRETE 6IN REINFORCED."  CONTRACTION JOINTS SHALL BE CONSTRUCTED EVERY AT A DIMENSION
MATCHING SIDEWALK WIDTH.  1/2" EXPANSION JOINTS SHALL BE PLACED AT INTERVALS NOT TO EXCEED 150
FEET AT CHANGES IN ALIGNMENT AND AT THE TOP OF ADA RAMPS.  ALL SIDEWALK SHALL HAVE #4 DEFORMED
REINFORCING BARS PLACED 24" O.C. BOTH WAYS.  THE BAR SHALL BE SIX (6) INCHES SHORTER THAN THE
WIDTH OF THE SLAB AND PLACED ACCURATELY AT 1/2 THE DEPTH OF THE SLAB.  PLASTIC CHAIRS SHALL BE
USED.  2" AGGREGATE BASE COURSE SHALL BE PLACED BELOW ALL SIDEWALKS. ALL LONGITUDINAL AND
TRANSVERSE JOINTS MAY BE SAWED OR TOOLED. ALL ITEMS LISTED SHALL BE PART OF THE RESPECTIVE ITEM.
NEW SIDEWALK ELEVATIONS SHALL MATCH EXISTING SIDEWALK ELEVATIONS, EXCEPT AT LOCATIONS NOTED IN
FIELD BY ENGINEER. THE COST OF REBAR, DOWELS, EXPANSION JOINTS, CURING COMPOUND, ETC. SHALL BE
INCLUDED IN THE RESPECTIVE SIDEWALK ITEM.

750-P03 DETECTABLE WARNING PANELS: ALL SIDEWALK ADA RAMPS SHALL HAVE DETECTABLE WARNING PANELS
INSTALLED AS SHOWN IN STANDARD DRAWING D-750-3. THE SIDEWALK RAMP CONCRETE SHALL BE THICKENED
TO 6". FOLLOWING IS AN APPROVED SUPPLIER LIST FOR DETECTABLE WARNING PANELS USED FOR NEWLY
CONSTRUCTED CURB RAMPS.

• ADA ARCIS TACTILE (503-647-5042)
HTTP://ARCIS-CORP.COM/#/TACTILE/

• ARMOR-TILE TACTILE SYSTEMS BY ENGINEERED PLASTICS, INCORPORATED (800-682-2525)
HTTP://WWW.ARMOR-TILE.COM/

• DETECTABLE WARNING PAVER BY HANOVER ARCHITECTURAL PRODUCTS (800-426-4242) 
HTTP://WWW.HANOVERPAVERS.COM/HTML/DETECTABLE.HTML

• COMPOSITE PAVER INLINE DOME TILE BY ADA TACTILE SYSTEMS (800-372-0519)
HTTP://WWW.ADATILE.COM/

• ACCESS TILE BY ACCESS PRODUCTS INC. (888-679-4022)
HTTP://WWW.ACCESSTILE.COM/

750-P04 DECORATIVE PAVED BOULEVARD: THE PATTERN SHALL BE COBBLESTONE RANDOM INTERLOCKING PATTERN BY
SCOFIELD SYSTEMS OR APPROVED EQUAL. THE COLOR SHALL BE MARIGOLD BY SOLOMON COLORS OR APPROVED
EQUAL. CURING SHALL BE DONE WITH A CLEAR (NON-PIGMENTED) PRODUCT WITHIN 24 HOURS. SEALANT SHALL
BE USED AFTER 14 DAYS WITH A MAXIMUM OF 30 DAYS.

752-P01 FENCE REMOVE & RESET: THIS WORK INCLUDES THE REMOVAL AND RESETTING OF EXISTING FENCES AT STA.
20+05 AND STA. 21+10.

752-P02 CHAIN LINK FENCE AND GATES: THIS WORK INCLUDES REMOVING AND REPLACING THE CHAIN LINK FENCE AND
VEHICLE AND PEDESTRIAN GATES AS NECESSARY FOR THE REGRADING OF THE ELEMENTARY SCHOOL SPORTS
FIELD APPROACH AND EXISTING ASPHALT SHARED USE PATH AT STA. 5+05 RT. THE NEW VEHICLE GATE SHALL
BE 16' WIDE.

754-P01 SIGNS: THE CONTRACTOR SHALL REMOVE OR SALVAGE ALL EXISTING SIGNS PRIOR TO CONSTRUCTION AS
NOTED IN THE SIGN SUMMARY. ALL SIGNS NOTED TO BE REMOVED SHALL BECOME THE PROPERTY OF THE
CONTRACTOR. ALL SIGNS IDENTIFIED TO BE SALVAGED AND REINSTALLED SHALL BE STORED AT A SAFE
LOCATION ON SITE. ANY SIGNS NOTED TO BE SALVAGED THAT APPEAR TO BE DAMAGED PRIOR TO
CONSTRUCTION SHALL BE IDENTIFIED WITH THE ENGINEER PRIOR TO REMOVING. ANY SALVAGED SIGNS FOUND
TO BE DAMAGED PRIOR TO REINSTALLING SHALL BE REPLACED AT THE CONTRACTOR'S EXPENSE.

762-P01 STRIPING: STRIPING SHALL BE PAVEMENT MARKING PAINT AND GLASS BEADS PER SECTIONS 880.01 AND 880.02
AND INSTALLED PER SECTION 762.04.D.1 OF THE STANDARD SPECIFICATIONS.

762-P02 PREFORMED PATTERNED PVMT MK-MESSAGE(GROOVED): PAVEMENT MESSAGES SHALL BE 3M SERIES 380I ES
EXTENDED SEASON MARKING FILM OR APPROVED EQUAL. THE PAVEMENT MESSAGES SHALL BE DIMENSIONED
PER THE NDDOT STANDARD DRAWING “D-762-1 PAVEMENT MARKING MESSAGE DETAILS”. THIS SHALL INCLUDE
THE ARROWS AND STOP BARS.

766-P01 MAILBOXES:  INCLUDE REMOVAL OF MAILBOXES IN THE "MAILBOX" ITEM. CONTRACTOR SHALL FURNISH A
POSTMASTER APPROVED MAILBOX WITH UNIFORM BOX STYLE AND METHOD OF ADDRESS IDENTIFICATION. THE
CONTRACTOR SHALL TEMPORARILY SET THE NEW MAILBOXES NEAR THE CONSTRUCTION SITE AT A LOCATION
APPROVED BY THE ENGINEER TO PROVIDE TEMPORARY ACCESS TO THE USPS AND OWNERS. THE BOXES SHALL
THEN THE INSTALLED PERMANENTLY AS SHOWN ON THE PLANS.

772-P01 RELOCATE FLASHING BEACON: THIS WORK SHALL INCLUDE SALVAGING THE FLASHING BEACON, TEMPORARILY
DISCONNECTING THE EXISTING ELECTRIC LINE AND RECONNECTING AFTER RELOCATION OF THE FLASHING
BEACON, SIGN AND POST. IT SHALL INCLUDE ANY TRENCHING TO ADJUST THE LOCATION OF THE ELECTRIC LINE
AS REQUIRED FOR THE WIDENING OF THE ROADWAY.
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PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA

PROJECT  No.

Section

No.

Page

No.

State

REVISED:

BLO

ACT

----

430CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.



CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

TYPICAL SECTIONS

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA

PROJECT  No.

Section

No.

Page

No.

State

REVISED:

BLO

ACT

----

530CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.



CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

TYPICAL SECTIONS

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA

PROJECT  No.

Section

No.

Page

No.

State

REVISED:

BLO

ACT

----

630CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.



CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

TYPICAL SECTIONS

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA

PROJECT  No.

Section

No.

Page

No.

State

REVISED:

BLO

ACT

----

730CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.



Scale in Feet

0 40

COUNTY HIGHWAY No.15 (1st Ave)

CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

REMOVALS PLAN

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA

PROJECT  No.

Section

No.

Page

No.

State

REVISED:

BLO

ACT

----

140CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.

NOTES:

1. SEE SIGN SUMMARY FOR SIGNS TO BE REMOVED

OR SALVAGED.
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COUNTY HIGHWAY No.15 (1st Ave)

CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

REMOVALS PLAN

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA

PROJECT  No.

Section

No.

Page

No.

State

REVISED:

BLO

ACT

----

240CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.

NOTES:

1. SEE SIGN SUMMARY FOR SIGNS TO BE REMOVED

OR SALVAGED.
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COUNTY HIGHWAY No.15 (1st Ave)

CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

REMOVALS PLAN

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA

PROJECT  No.

Section

No.

Page

No.

State

REVISED:

BLO

ACT

----

340CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.

NOTES:

1. SEE SIGN SUMMARY FOR SIGNS TO BE REMOVED

OR SALVAGED.



CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

STORM STRUCTURE SCHEDULE

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA

PROJECT  No.

Section

No.

Page

No.

State

REVISED:

BLO

ACT

----

150CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.

NOTES:

1. CONTRACTOR SHALL DETERMINE SIZE OF STRUCTURE

REQUIRED BASED ON PIPE AND STRUCTURE MATERIAL

USED.

2. CASTINGS SUPPLIED FOR PROJECT CAN BE DIFFERENT

THAN LISTED IF APPROVED PRIOR TO BID OPENING.

3. SEE WEIR STRUCTURE DETAIL IN GENERAL DETAILS.

(3)
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COUNTY HIGHWAY No.15 (1st Ave)

CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

PLAN AND PROFILE - UNDERGROUND

UTILITIES -0+40 TO 4+00

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA

PROJECT  No.

Section

No.

Page

No.

State

REVISED:
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----

1060CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.
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COUNTY HIGHWAY No.15 (1st Ave)

CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

PLAN AND PROFILE - UNDERGROUND

UTILITIES 4+00 TO 8+50

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA

PROJECT  No.

Section

No.

Page

No.

State

REVISED:

BLO

ACT

----

2060CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.



930

935

940

945

950

930

935

940

945

950

Scale in Feet

0 40

COUNTY HIGHWAY No.15 (1st Ave)

CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

PLAN AND PROFILE - UNDERGROUND

UTILITIES 8+50 TO 13+00

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA

PROJECT  No.

Section

No.

Page

No.

State

REVISED:

BLO

ACT

----

3060CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.

NOTES:

1. HYDRANT NOZZLE TO FACE WEST.
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COUNTY HIGHWAY No.15 (1st Ave)

CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

PLAN AND PROFILE - UNDERGROUND

UTILITIES 13+00 TO 17+50

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA

PROJECT  No.
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REVISED:
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----

4060CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.
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COUNTY HIGHWAY No.15 (1st Ave)

CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

PLAN AND PROFILE - UNDERGROUND

UTILITIES 17+50 TO 22+00

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA
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REVISED:
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5060CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.
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COUNTY HIGHWAY No.15 (1st Ave)

CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

PLAN AND PROFILE - UNDERGROUND

UTILITIES 22+00 TO 26+50

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA

PROJECT  No.

Section

No.

Page

No.

State

REVISED:

BLO
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----

6060CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.
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COUNTY HIGHWAY No.15 (1st Ave)

CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

PLAN AND PROFILE - UNDERGROUND

UTILITIES 26+00 TO 30+50

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA
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Section

No.
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REVISED:
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----

7060CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.
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COUNTY HIGHWAY No.15 (1st Ave)

CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

PLAN AND PROFILE - UNDERGROUND

UTILITIES EAST SIDE 17+50 TO 22+00

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA

PROJECT  No.
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No.
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State

REVISED:

BLO
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----

8060CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.
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COUNTY HIGHWAY No.15 (1st Ave)

CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

PLAN AND PROFILE - UNDERGROUND

UTILITIES EAST SIDE 22+00 TO 26+50

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA
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REVISED:
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9060CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.
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COUNTY HIGHWAY No.15 (1st Ave)

CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

PLAN AND PROFILE - ROADWAY DESIGN

-0+40 TO 4+00

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA
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10060CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.
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COUNTY HIGHWAY No.15 (1st Ave)

CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

PLAN AND PROFILE - ROADWAY DESIGN

4+00 TO 8+50

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA

PROJECT  No.
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REVISED:
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11060CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.
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COUNTY HIGHWAY No.15 (1st Ave)

CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

PLAN AND PROFILE - ROADWAY DESIGN

8+50 TO 13+00

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA

PROJECT  No.
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REVISED:

BLO
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----

12060CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.
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COUNTY HIGHWAY No.15 (1st Ave)

CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

PLAN AND PROFILE - ROADWAY DESIGN

13+00 TO 17+50

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA

PROJECT  No.
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State

REVISED:

BLO

ACT

----

13060CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.
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COUNTY HIGHWAY No.15 (1st Ave)

CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

PLAN AND PROFILE - ROADWAY DESIGN

17+50 TO 22+00

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA

PROJECT  No.
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No.
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No.

State

REVISED:
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----

14060CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.
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COUNTY HIGHWAY No.15 (1st Ave)

CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

PLAN AND PROFILE - ROADWAY DESIGN

22+00 TO 26+50

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA
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15060CH1107

DRAWN BY:

PROJ. ENGINEER:
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COUNTY HIGHWAY No.15 (1st Ave)

CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

PLAN AND PROFILE - ROADWAY DESIGN

26+00 TO 30+50

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA

PROJECT  No.
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REVISED:

BLO
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----

16060CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.
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CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

PLAN - ROADWAY DESIGN

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA
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REVISED:
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----

1760CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.
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COUNTY HIGHWAY No.15 (1st Ave)

CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

EXISTING TOPOGRAPHIC SURVEY

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA

PROJECT  No.

Section
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State

REVISED:
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----

170CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.
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COUNTY HIGHWAY No.15 (1st Ave)

CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

EXISTING TOPOGRAPHIC SURVEY

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA

PROJECT  No.

Section

No.
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No.

State

REVISED:
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----

270CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.
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COUNTY HIGHWAY No.15 (1st Ave)

CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

EXISTING TOPOGRAPHIC SURVEY

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA

PROJECT  No.

Section

No.
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REVISED:
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----

370CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.
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COUNTY HIGHWAY No.15 (1st Ave)

CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

EROSION AND SEDIMENT CONTROL

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA

PROJECT  No.

Section

No.

Page

No.

State

REVISED:

BLO

ACT

----

175CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.
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COUNTY HIGHWAY No.15 (1st Ave)

CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

EROSION AND SEDIMENT CONTROL

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA

PROJECT  No.

Section

No.

Page

No.

State

REVISED:

BLO

ACT

----

275CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.
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CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

SURVEY COORDINATE & CURVE DATA

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA

PROJECT  No.

Section

No.

Page

No.

State

REVISED:

BLO

ACT

----

181CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.

Scale in Feet

0 200

NOTES:

1. HORIZONTAL PROJECT CONTROL IS BASED ON "STATE PLANE GROUND

COORDINATES, SOUTH ZONE".

2. VERTICAL PROJECT CONTROL IS BASED ON "1929 DATUM".

BM-1

BM-2

CASS COUNTY HIGHWAY 15 - 1ST AVENUE
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CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

TRAFFIC CONTROL DEVICES LIST

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA

PROJECT  No.

Section

No.

Page

No.

State

REVISED:

BLO

ACT

----

1100CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.
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CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

DETOUR PLAN

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA

PROJECT  No.

Section

No.

Page
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State

REVISED:

BLO

ACT

----

2100CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.



Scale in Feet

0 80

COUNTY HIGHWAY No.15 (1st Ave)

CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

WORK ZONE TRAFFIC CONTROL

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA

PROJECT  No.

Section

No.

Page

No.

State

REVISED:

BLO

ACT

----

3100CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.

: TYPE  BARRICADE WITH

LEGEND

: DELINEATOR DRUM NEAR EDGE OF 

PAVEMENT AT 25' SPACING.

: TYPE  BARRICADE WITH.
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NOTES:

1. MOUNT SIGNS ON TYPE  BARRICADES PER

DETOUR PLAN.

2. MOUNT R9-9-24 "SIDEWALK CLOSED" SIGN ON

TYPE  BARRICADE.
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COUNTY HIGHWAY No.15 (1st Ave)

CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

WORK ZONE TRAFFIC CONTROL

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA

PROJECT  No.

Section

No.

Page

No.

State

REVISED:

BLO

ACT

----

4100CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.
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: TYPE  BARRICADE WITH

LEGEND

: DELINEATOR DRUM NEAR EDGE OF 

PAVEMENT AT 25' SPACING.

: TYPE  BARRICADE WITH.

NOTES:

1. MOUNT SIGNS ON TYPE  BARRICADES PER

DETOUR PLAN.

2. MOUNT R9-9-24 "SIDEWALK CLOSED" SIGN ON

TYPE  BARRICADE.



CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

CROSS SECTIONS

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA
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Section
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Page
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REVISED:
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1200CH1107

DRAWN BY:

PROJ. ENGINEER:

N.D.



CASS COUNTY HIGHWAY DEPARTMENT

GRADING, BITUMINOUS SURFACE & INCIDENTALS

CROSS SECTIONS

PROJECT NO. CH1107, CASS COUNTY HIGHWAY 15

KINDRED, NORTH DAKOTA
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STEAK HOUSE
GAS STATION

CAFE

4.45" 27.1" 4.45"

3’-0"

17.7"

4.8"

1.5"

2.7"

4"
1"
4"
1"
4"
1"

4.8"

1.5"

2
’-
0
"

 

 

"4
31

"16
5

"8
3R=

"16
113

SIGN NUMBER

WIDTH x HEIGHT

BORDER WIDTH

CORNER RADIUS

MOUNTING

BACKGROUND

LEGEND/BORDER

SYMBOL

COLOR:

TYPE:

COLOR:

TYPE:

X Y WID HT ANGLE

LETTER POSITION (X) SIZELENGTH SERIES

STATION(S):Con Sign

3’-0" x 2’-0"

0.5" (inset 0")

1.5"

Ground

3A Reflective

Blue

3A Reflective

White

Dimensions are in inches.tenths Letter locations are panel edge to lower left corner

AREA: 6.0 Sq.Ft.

S

4.5

T

6.8

E

9.2

A

11.3

K

14.4

 

16.3

H

18.7

O

21.5

U

24.7

S

27.4

E

30.1

27.1 ClearviewHwy-1-W 4

G

5

A

7.8

S

10.6

 

12.4

S

14.6

T

16.9

A

19.1

T

21.9

I

24.3

O

25.7

N

28.9

26 ClearviewHwy-1-W 4

C

13.4

A

15.9

F

18.9

E

21.2

9.2 ClearviewHwy-1-W 4

ARDD 4.5 1.5 4.8 6 180

ARDD 25.5 1.5 4.8 6 0

2"

The arrow shall be positioned either on the right or left side of the sign as required.

The color shall be blue background with white legend and border.  The sign shall be post mounted.  

the message.  The maximum size of the sign shall be 36"x24".  The letters shall be 4’’ Clearview 1-W.  

The contractor shall determine the size needed and the exact length required to accommodate

The ground mounted business name sign area has been calculated using a 36’’x 24’’ sign panel.

Note:

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 originally9-25-12

 

 

WORK ZONE BUSINESS SIGN DETAILS D-704-4

9/25/2012

2930

Roger Weigel,



8.25" 91.5" 8.25"

9’-0"

6.2"

6"D

4.5"

6"D

4.5"

6"D

4
’-
0
"

6.3"

4.5"

4"

Urban - Low Speed (30 mph or less)

(Maintenance and Surveying)

Interstate/4-Lane Divided

(70 mph to 75 mph)

Rural Expressway and Freeway

(55 mph to 60 mph)

Urban Expressway and Freeway

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

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

Urban - Low Speed (over 30 to 40 mph)

min. (ft)

Distance between signs

Advance Warning Sign Spacing (A)

SIGN NUMBER

WIDTH x HEIGHT

BORDER WIDTH

CORNER RADIUS

MOUNTING

BACKGROUND

LEGEND/BORDER

SYMBOL

COLOR:

TYPE:

COLOR:

TYPE:

X Y WID HT ANGLE

LETTER POSITION (X) SIZELENGTH SERIES

24"

STATION(S):G20-10-108

9’-0" x 4’-0"

1.25" (inset 0.75")

3"

Ground

3A Reflective

Fluorescent Orange

Non-Refl

Black

Dimensions are in inches.tenths Letter locations are panel edge to lower left corner

AREA: 36.0 Sq.Ft.

C

19.2

O

24.5

N

30

S

35.1

T

39.7

R

44.3

U

49.4

C

54.8

T

59.7

E

64.3

D

69

 

73.1

B

79.1

Y

83.7

69.7 D 20006

Y

8.3

O

14.2

U

19.8

R

25.3

 

29.4

C

35.4

O

40.7

M

46.2

P

52.4

A

56.8

N

62.8

Y

67.8

 

72.9

N

78.9

A

83.9

M

89.9

E

96

91.5 D 20006

Y

21.7

O

27.6

U

33.2

R

38.7

 

42.8

T

48.8

O

53.3

W

58.4

N

64.6

,

69.6

 

70.7

N

76.7

D

82.2

64.6 D 20006

42.1 6.2 24 4 0 NDDOT    LOGO

A

150

280

360

720

850

1000

750

B

150

280

360

720

1350

1500

1000

C

150

280

360

720

2200

2640

1500

Road Type

4.  Sign shall not be placed in urban areas or within city limits.

it is not required on seal coat projects or other short duration projects.

3.  Sign required on rural projects with a 30 day or longer duration and 

2.  Sign shall be post mounted.

(G20-2a-48) sign.  There shall be a maximum of 2 signs per project.

A following the End Road Work 2
11.  Sign shall be placed a distance of 

Notes:

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 originally8-22-12

 

 

CONSTRUCTION SIGN DETAIL D-704-5

8/22/12

2930

Roger Weigel





1.750 x 3.500"

1.516 x 3.125"

CHANNEL

IN.

SIZE

.150

.140

.132

.124

3.00

2.75

2.50

2.25

.372

.271

.233

.201

.918

.819

.748

.648

.403

.329

.289

.254

T
H

IC
K

N
E

S
S

.116

W
A

L
L

IN
.

M
O

M
E

N
T

 O
F

P
E

R
 F

O
O

T

L
B

S
.

2.00

W
E

IG
H

T

IN
E

R
T

IA

.179

IN
. 
4

M
O

D
U

L
U

S

S
E

C
T

IO
N

S
E

C
T

. 
A

R
E

A

IN
. 

S
Q

.

C
R

O
S

S

.590 .225

IN
. 

3

.175 4.00 .500 .5601.190

1.532 x 3.125"

1.562 x 3.125"

1.578 x 3.125"

1.750 x 3.500"

FLANGED CHANNEL

42"

4"

38"

Retainer Strap

Anchor unit

Anchor Unit &

Strap Assembly Detail

Anchor unit     

1"

Front View Side View

Retainer
1"

4"

38"

See note #3

See note #4

Strap is on front

side of post and

on back side of

anchor unit

See note #4

See note #3
Anchor

unit

Post

1"

0.875"8.562"

0.375"

0.375"

17.125"

Retainer/Spacer Strap Detail

   Post

Post/Anchor

Assembly Details

Typical

Installation

U-Channel Splice

Option 1

U-Channel Splice

Option 2

Riser post

(located on

the back,

non-impact,

side)

Anchor unit

Riser post

(located on

the back,

non-impact,

side)

U-Post Detail

(3 lb/ft)

Ground

line

Ground

line

1.938"4"þÿ� 1"

Ground

line

3 LB/FT U POSTS

Sign Post Assembly Detail

See note #1C

See note #1B

Anchor

unit

3.5’ Min

þÿ�1

0.16"

þÿ 

þÿ�3

þÿ�1

18" Min
20" Max

þÿ�1

3.5’ Min

18" Min

16" Min þÿ�1

þÿ�D�r�i�l

dia. holes

þÿ�D�r�i�

dia. holes
See Post/Anchor

Assembly Details

þÿ�1

Notes

1.  Use 3 lb/ft riser anchor units 

    and risers

2.  Driven riser posts shall be at 

    least 7’ long and embedded 

    at least 3.5’.

3.  A splice shall overlap a

    minimum of 18".

þÿ�4�.� � �U�s�e� � �4� �b�o�l�t�s� �‘�"� �

    and nuts.  Two at top and two at

    bottom of splice.

5.  Anchor unit for guy wires 

    shall be no more than 4" 

    above ground and embedded

    at least 3.5’.

1"

1"

1"

þÿ�1
1"

STEPS OF INSTALLATION

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

þÿ� � � �B�)� �P�r�o�p�e�r� �a�s�s�e�m�b�l�y� �e�s�t�a�b�l�i�s�h�e�

      retainer spacer strap with top hole of anchor unit.

þÿ� � � �C�)� �A�s�s�e�m�b�l�e� �s�t�r�a�p� �t�o� �b�a�c�k� �o�f� �

      long bolt, lock washer and nut.

   D) Rotate strap 90^ to left.

2. A) Drive anchor unit to 4" dimension.

   B) Rotate strap to vertical position.

þÿ�3�.� �A�)� �P�l�a�c�e�  &�"�-�1�6� �U�N�C� �x� �2�"�

      bottom of sign post to facilitate alignment of 

      sign post with proper hole in anchor unit (this 

þÿ� � � � � � �c�o�i�n�c�i�d�e�s� �w�i�t�h� �t�h�e� �b�

   B) Alternately tighten two connector bolts.

þÿ�4�.� �A�)� �C�o�m�p�l�e�t�e� �a�s�s�e�m�b�l�y� �b�y

      long retainer bolt (this fastens sign post to 

      retainer spacer strap).

5. The base post, strap & sign post shall be properly 

      nested.  Proper nesting occurs when all flat 

      surfaces of the base post, strap and sign post at

      the bolts have full contact across the entire width.

03-07-01 Revised U-post details

11-21-02 Deleted perforated tube

05-08-03 Revised U-Channel 

         splice

12-01-04 PE stamp added

06-29-05 Revised flanged channel 

         note

REVISIONS

DATE CHANGE

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

7/ S:

This document was 

originally issued 

and sealed by 

 

Registration Number 

PE-    , 

on          and the

original document 

is stored at the North

Dakota Department

of Transportation

06/29/05

4518

 

 

D-704-8BREAKAWAY SYSTEMS FOR CONSTRUCTION ZONE SIGNS

MARK S GAYDOS

07-28-93
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þÿ�
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6C
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þÿ

þÿ�

þÿ
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5

72

6C

4

6C

4
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5

6C

19 19

33 33þÿ�

þÿ�1
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6C

5C

þÿ�1 3 8 10
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þÿ� þÿ�1 3 þÿ�1

þÿ

þÿ
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4C
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6C

4

þÿ�

þÿ�

30

þÿ�

þÿ�

þÿ�

þÿ�

þÿ�

60

þÿ�1

þÿ�

þÿ� 12

  

  

4C

þÿ�

5C

6C

4

þÿ�

þÿ�

30

60

þÿ�2 2 þÿ�2

þÿ�1 3 8 10

þÿ
� 11

þÿ�1 3 þÿ�1

þÿ

þÿ

þÿ�

þÿ�

4

6C

þÿ�

þÿ�

30

 

þÿ

þÿ

2

60

þÿ�2

þÿ�1

þÿ�

24

þÿ�2 þÿ�2

þÿ
�
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19 19
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5C

5

5C

4

5

24

60

þÿ�1 þÿ�1
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8D

4
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18 
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5
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5

72

6D

4

6D

4

36

5

6D

19 19

33 33þÿ�

þÿ�1þÿ
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48
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þÿ

þÿ

þÿ�

48

þÿ� þÿ�

18þÿ�
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þÿ�

6C

þÿ� 24

þÿ�
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þÿ�

þÿ

þÿ

4C

þÿ� 18

þÿ�

4C

 
 

 

þÿ�1

þÿ�

þÿ�1

Pilot car sign shall be mounted on

rear of a vehicle used for guiding

controlled one-way traffic through

a construction area.

Arrow may be right or left of

legend to indicate construction

to the right or left.

4

6B

3

8B

3

36

4

8B

þÿ�2

48

þÿ�1

þÿ

þÿ

þÿ�

þÿ�1 þÿ�1

þÿ�1

þÿ�2

14

7

8E

60

þÿ
�

þÿ�1

5

þÿ�

þÿ�1

þÿ�1

þÿ�1

48

17

þÿ

þÿ�

3

3
3

þÿ� þÿ�

þÿ
�

þÿ

þÿ

Arrow detail for sign no’s.

G20-50a-72 & G20-52a-72

 

þÿ�1 þÿ�1

panelStyle:regulatory.ssi panelName:panelQuantity:1panelStation:panelMaterial:0legendMaterial:0panelMounting:1panelWidthLock:0panelHeightLock:1marginAlign:9panelRoundCorners:0 panelSizes:constructPanelMode:0constructPanels:900|600|450

þÿ�2

þÿ�2

2"

2"

3"D

3"D

3"D

þÿ�8 þÿ�8

18"

þÿ�3

þÿ�3

 þÿ�

þÿ�3

þÿ�3

þÿ�

þÿ 

þÿ�1

24"

þÿ

panelStyle:misc.ssipanelName:namepanelQuantity:1panelStation:panelMaterial:0legendMaterial:0panelMounting:1panelWidthLock:1panelHeightLock:1marginAlign:9panelRoundCorners:0panelSizes:constructPanelMode:0constructPanels:900|600|450

  

  

  

3

þÿ�

6C

þÿ�

þÿ� 48

6C

5C

þÿ�

þÿ�4 þÿ�4

þÿ

þÿ

þÿ

þÿ�

96

þÿ�2 6 þÿ�1 6 þÿ�3

þÿ�3 þÿ�3

þÿ�2 6 þÿ�1 6 13

þÿ�3 þÿ�3

þÿ�1 5 þÿ�2 5 þÿ�2

R2-1a-24

Legend: black (Non-refl)

Background: white

R11-2-48

Legend: black (Non-refl)

Background: white

R11-2a-48

Legend: black (Non-refl)

Background: white

R11-3a-60

Legend: black (Non-refl)

Background: white

R11-3b-60

Legend: black (Non-refl)

Background: white

R11-3c-60

Legend: black (Non-refl)

Background: white

R11-4a-60

Legend: black (Non-refl)

Background: white

G20-1a-60

Legend: black (Non-refl)

Background: orange

G20-1b-60

Legend: black (Non-refl)

Background: orange

G20-55-96

Legend: black (Non-refl)

Background: orange

G20-2a-48

Legend: black (Non-refl)

Background: orange

G20-4-36

Legend: black (Non-refl)

Background: orange

G20-50a-72

Legend: black (Non-refl)

Background: orange

G20-52a-72

Legend: black (Non-refl)

Background: orange

G20-54-48

Legend: black (Non-refl)

Background: orange

W13-4-48

Legend: black (Non-refl)

Background: orange

G20-8-48

Legend: black (Non-refl)

Background: orange

1
8

6
6
B

6

9 9

18

þÿ�þÿ�

Back to

Back

Slow paddle

Legend: black (Non-refl)

Background: orange

Flag person paddle

þÿ

6

6C

3

6

18

18

Stop paddle

Legend: white 

Background: red

Flag person paddle

þÿ� þÿ�

þÿ�1

þÿ�1

REVISIONS

DATE CHANGE

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

7/ S:

This document was 

originally issued 

and sealed by 

 

Registration Number 

PE-    , 

on          and the

original document 

is stored at the North
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CONSTRUCTION SIGN DETAILS D-704-9

Mark S Gaydos,
05-01-92  General revision

07-26-95  Added signs G20-1a,

          G20-50a, R2-1a

03-04-96  Remove G20-2-60

10-18-01  G20-1b-60

01-30-03  Pavement end sign

07-25-04  Revised Fee Sign

04-01-04  Revised G20-55-96 sign

08-04-04  Deleted W8-3-48, Added

          Slow paddle

12-01-04  PE stamp added

07-11-05  Revised G20-4
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6D 18
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4
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12D

8D

8D

18 þÿ�1

þÿ�

3

8D

8D

þÿ�

þÿ
�

þÿ

(A)

(A) See table on standard D-704-12

    for messages and dimensions.

 

(B) Dimension shall be 3" when

    arrow is placed vertically.
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þÿ� þÿ�

þÿ�1 þÿ�1

þÿ�1 þÿ�1

þÿ� þÿ�

þÿ�

þÿ�

6D

6D

6D

6D

þÿ�

þÿ�

þÿ�

4
8

4
8

þÿ
�

þÿ

4
8

4
8

þÿ
�

þÿ

3

þÿ�1 þÿ�1

þÿ�1 þÿ�1

þÿ�1 þÿ�1

þÿ�1 þÿ�1

þÿ�

þÿ�

þÿ�

þÿ�

6D

6D

6D

6D

3

3

3

3

þÿ�

þÿ

þÿ

24

þÿ� þÿ�

24

þÿ�

10E

þÿ�

4E

þÿ�

þÿ�

48

24

þÿ

þÿ

þÿ�

þÿ�1 þÿ�1

þÿ�

þÿ�

þÿ�

þÿ�

þÿ�

1

4
8

4
8

1

3

þÿ

þÿ
�

3

8D

8D

21 7/10 21 7/10 

18 2/5 18 2/5 

þÿ

30

þÿ�1 12

24

þÿ

þÿ

þÿ�

4

5D

7

8

þÿ�7

þÿ�1

9" (B)

þÿ�

þÿ�3

4"

4"

þÿ�

þÿ�7

þÿ�1

9" (B)

þÿ�

þÿ�3

4"

4"

þÿ�

þÿ�3

þÿ�5

W1-3(L or R)-48

Legend: black

(Non-refl)

Background: orange

W6-3-48

Legend: black

(Non-refl)

Background: orange

W20-2-48

Legend: black

(Non-refl)

Background: orange

W5-9-48

Legend: black

(Non-refl)

Background: orange

M4-9(L or R)-30

Legend: black

(Non-refl)

Background: orange

W13-1-24

Legend: black(Non-refl)

Background: orange
W4-2-48

Legend: black

(Non-refl)

Background: orange

W8-9a-48

Legend: black

(Non-refl)

Background: orange

W1-4(L or R)-48

Legend: black

(Non-refl)

Background: orange

M4-10R-48

Legend: black (Non-refl)

Background: orange

M4-10L-48

Legend: black (Non-refl)

Background: orange

W1-6-48    Legend: black (Non-refl)

Background: orange

W5-2-48

Legend: black

(Non-refl)

Background: orange

W5-8-48

Legend: black 

(Non-refl)

Background: orange

W8-1-48

Legend: black 

(Non-refl)

Background: orange

W5-1-48

Legend: black 

(Non-refl)

Background: orange

W1-2(L or R)-48

Legend: black 

(Non-refl)

Background: orange

4
8

4
8

þÿ
�

þÿ
16

16

þÿ�

þÿ�

þÿ�

þÿ�

þÿ�

þÿ�

þÿ�

4

2

45^

þÿ�

3

þÿ�

7C

7C

þÿ�1 þÿ�1

þÿ�1 þÿ�1

þÿ�
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CONSTRUCTION SIGN DETAIL

08-03-87  Detour no.

12-01-88  Shoulder drop off

05-01-88  General revisions

02-03-95  W8-9a-48

03-04-96  Remove W20-1-48

05-01-00  W5-8-48, W5-9-48

11-07-00  Add W5-2-48

01-06-04  W4-9-30 to M4-9-30 

          add arrow detail

08-04-04  General revisions

12-01-04  PE stamp added

07-11-05  Revised W8-9a and

          W4-2

Mark S Gaydos,



 

 

 

 

  

7D

þÿ�

7D

þÿ�

7C

þÿ�1 þÿ�1

þÿ�1� þÿ�1�

þÿ

7C

þÿ�1�14

þÿ�

þÿ

3 3

þÿ�

þÿ
�1

24

3

5D

2

5D

3 

18

þÿ

þÿ

B B

þÿ� þÿ�

4
8

7C

7C

7C

þÿ�

þÿ�

4
8

4
8

þÿ� þÿ�

þÿ

3

þÿ�

þÿ

8D

8D

2

2

19 19

3

þÿ�

þÿ

6C

6C

6C

þÿ�

þÿ�

þÿ

þÿ�1 þÿ�1

3

þÿ�

þÿ

3

 

  

6C
For use with

W20-7a-48 &

W21-1a-48
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4
8

4
8

4
8

4
8

4
8

4
8

4
8

4
8

þÿ�

þÿ

þÿ�

þÿ

þÿ�

þÿ

þÿ�

þÿ

þÿ�

þÿ

þÿ�

þÿ

3

33 3

3

3

7D

5

7D

þÿ� þÿ�

7C

4

7C

þÿ�1 þÿ�1

þÿ�1 þÿ�1

þÿ�1 þÿ�1

þÿ�1

7D

7D

7C

5

5

þÿ�

7C

þÿ�1þÿ�1

7D

þÿ�

7D

þÿ�

þÿ�

7C

7C
þÿ�

4

7C

3

6C

3

12

þÿþÿ�

þÿ�1 þÿ�1

þÿ�2 þÿ�2

þÿ�1

þÿ�2 þÿ�2
þÿ�1 þÿ�1

þÿ
�2

þÿ�1þÿ�1

þÿ�

       DIMENSION B

SIGN     (INCHES)

þÿ�4

þÿ�

4
8

4
8

4
8

4
8

4
8

4
8

4
8

þÿ�1 þÿ�1

þÿ�2 þÿ�1

4
8

1818

4
8

19 19

4
8

4
8

4
8

4
8

þÿ�2 þÿ�2

54

NOTES:

(A) See table on standard D-704-12

  for messages and dimensions.

(A)
(A) (A)

(A)
(A)

þÿ

þÿ�

All dimensions are in inches 

4
8

þÿ�

þÿ

3

8D

8D

20 20

þÿ�1 þÿ�1

4
8

LOOSE

GRAVEL

þÿ�
þÿ�

þÿ�

6C

þÿ�1

þÿ�1

10 10

þÿ�1

7C

7C

þÿ�

þÿ�

þÿ�

W20-4-48

Legend: black 

(Non-refl)

Background: orange

W20-3-48

Legend: black 

(Non-refl)

Background: orange

W20-5-48

Legend: black 

(Non-refl)

Background: orange

W20-8-48

Legend: black 

(Non-refl)

Background: orange

W8-7-48

Legend: black 

(Non-refl)

Background: orange

W20-7a-48

Legend: black 

(Non-refl)

Background: orange

W20-7k-24

Legend: black 

(Non-refl)

Background: orange

W20-51-48

Legend: black 

(Non-refl)

Background: orange

W21-1a-48

Legend: black 

(Non-refl)

Background: orange

W21-2-48

Legend: black 

(Non-refl)

Background: orange

W20-52-54

Legend: black 

(Non-refl)

Background: orange

W21-6a-48

Legend: black 

(Non-refl)

Background: orange

W21-5-48

Legend: black 

(Non-refl)

Background: orange

W20-1-48

Legend: black 

(Non-refl)

Background: orange

W21-3-48

Legend: black 

(Non-refl)

Background: orange

þÿ�1

1
8

1
6

 500’       6

þÿ�1�0�0�0�’� �

þÿ�1�5�0�0�’� �

05-01-92  General revisions

06-09-95  Chg 7D to 7C(Dwg 

          W20-3, W21-3 & W21-4

05-26-98  Add W7-7-48

11-06-00  Rev W20-52-54

01-25-01  W21-6a-48

07-25-03  Rev W21-4 to W20-1

08-05-04  General revisions

12-01-04  PE stamp added  

07-11-05  Revised W21-3, W20-1,

          W20-7a, W21-1a and 

          W20-7k
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CONSTRUCTION SIGN DETAIL

Mark S Gaydos,
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8D
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þÿ� 
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þÿ�1

þÿ�1

þÿ�1

þÿ�1
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þÿ�1
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þÿ� 
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þÿ�1

14

þÿ� 
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þÿ�1
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þÿ�1
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þÿ�1

þÿ�1
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þÿ�1
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þÿ�1

þÿ� 

þÿ�1

þÿ�1

þÿ�1

þÿ�1
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þÿ�1

þÿ�1
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þÿ� 
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þÿ�1

þÿ�1

þÿ�1

18
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þÿ� 

þÿ� 

þÿ�1
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þÿ�1
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3

6C
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3
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þÿ�

þÿ�

12 þÿ�1

*

6C

þÿ�

6C

þÿ�

6C

þÿ�

8D

þÿ�

8D

þÿ�

8D

þÿ�

þÿ�

6D

6

6D

6

6D

6C

þÿ�

6C

þÿ�

6C

þÿ�

12 þÿ�1

þÿ�1

þÿ�

3 þÿ�1

3 þÿ�1

þÿ

7C

4

7C

8D

6

8D

*
*

7D

4

7D

4

7D

þÿ�

Standard signs that are shown in the construction sign and barricade

location details shall be fabricated in the shape, color, and dimensions

as shown in the standard signs layout booklet.

* DIMENSIONS (INCHES)
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GG

HH

 

A

þ
ÿ
�
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þÿ�1�

FF

þÿ��

Use full

spacing

Use full

spacing

Use full

spacing

Reduce spacing 40%

Reduce spacing 40% Reduce spacing 50%

Reduce spacing 50%

Reduce spacing 50%

Use full

spacing

Use full

spacing

60^

 

 

A
 

A

þ
ÿ
�
1
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þÿ�1�

FF

þÿ��

Reduce spacing 50%

60^

ED

3

5

W21-51-48

Legend: black 

(Non-refl)

Background: orange

W8-54-48

Legend: black 

(Non-refl)

Background: orange

W8-56-48

Legend: black 

(Non-refl)

Background: orange

W8-53-48

Legend: black 

(Non-refl)

Background: orange

W21-50-48

Legend: black 

(Non-refl)

Background: orange

W8-12-48

Legend: black 

(Non-refl)

Background: orange

W22-8-48

Legend: black 

(Non-refl)

Background: orange

W8-11-48

Legend: black 

(Non-refl)

Background: orange

W8-55-48

Legend: black 

(Non-refl)

Background: orange

48

3

panelStyle:warning.ssipanelName:W8-3-48panelQuantity:1panelStation:nonepanelMaterial:0legendMaterial:0panelMounting:1panelWidthLock:0panelHeightLock:0marginAlign:9panelRoundCorners:0panelSizes:constructPanelMode:0constructPanels:900|600|450

48

þÿ�þÿ�1 þÿ�1

7D

4

7D

þÿ

þÿ�

W8-3-48

Legend: black (Non-refl)

Background: orange

W3-4-48

Legend: black 

(Non-refl)

Background: orange

þÿ�2

þÿ�

þÿ�
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þÿ�
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CONSTRUCTION SIGN DETAIL

Mark S Gaydos,

þÿ�2 þÿ�2

12-01-88  Uneven pavement

05-01-92  General revisions

01-24-95  W8-12-48

02-03-95  W8-11-48

06-15-95  General revisions

þÿ�0�5�-�1�9�-�9�8� � �

05-26-99  Added W8-56-48

08-05-04  Deleted slow paddle

          added W8-3-48

12-01-04  PE stamp added

07-11-05  Changed W20-7b to W3-4,

          Revised W8-11 and W8-12



3’ to

þÿ�3

TYPE I BARRICADE

TYPE II BARRICADE

TYPE III BARRICADE

White

Orange 

Hole

þÿ�R�

The markings on drums shall be orange and white

stripes 4 to 6 inches wide.  There shall be at

least two orange and two white stripes.  Where

drums have ribs or indentations, there shall be

no retroreflectorized sheeting in this area.

This space shall be no more than 2 inches wide.

The drum surface shall be prepared as recommended

by the sheeting manufacturer before retro reflective

sheeting is applied

White

Retroreflectorized

Orange 

Retroreflectorized

4"

4"

45^

2
4
"

3
6
"
 
M

i
n
.

4
8

"
 M

a
x

.

8" to 12"

TUBULAR MARKER

CONE

2
"

3
"

2
"
 
t
o

 
6

"

3
"

2
8
"
 
M

i
n
.

Orange

3" to 4"

6"

2" Min.

4"

2
8
"
 
M

i
n
.

Orange

2
0
"

2
0
"

6" 6"

White

Retroreflectorized

Orange 

Retroreflectorized

Pavement or ground

BARRICADES:

5
’
 
M

i
n

.

18" Min. top

36" Min. height

þÿ
�3

5
’
 
-
 
2
.
3
/
4
"

þ
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�
4
�
’
�
 
�

þ
ÿ
�
2
�
’
�
 
�

þ
ÿ
�
1
�
’
�

þÿ�4�’� �

þÿ�1���"� �x� �1��

Perforated Tube

8"

5’

1
2
"

5
’

þÿ�1���"� �x� �1���

þÿ�1���"� �x� �1���

.812’

.
2
4
0
"

9"

SYM
R. = 240"

R. = 250"

R. = 625"

Barricade Blade Detail

Ballast = 45lb sandbag at the end of each leg.

Barricade blade fastened to vertical supports with 2" corner bolts.

Vertical potion of leg is welded to horizontal portion on all four sides.

Masts slide inside vertical portion of legs. No bolts or fastenings devices used.

þÿ
�6

5
’

4
’
 
4
"

2
’
 
8
"

1
’
 
0
"

6’ 0"

9" 9"

þÿ�1���"� �
perforated Tubes

þÿ�1���"� �
perforated Tubes

See Detail B

See Detail A

þ
ÿ
�
5
�
’
�

þÿ�2�’�

5’ 0"

1
0
"

þÿ�1���"� �T�u�b

þÿ &�"� �D�i�a�.

 A307 bolt

A307 bolt

Spice Plates

(See Detail)

þÿ�1���"� �B�a�s�

DETAIL A

þÿ�1���"� �T�u�b
 A307 bolt

A307 bolt

þÿ�1���"� �B�a�s�

DETAIL B

Spice Plates

(See Detail)

þÿ�1���"� �H�o�r�i�z�

 A307 bolt

þÿ�

þÿ�

1"

1"

3"

þÿ�5

þÿ� þÿ�2 þÿ�1 þÿ�

þÿ�‘�"� �D�i�

þÿ���"� �r

SPLICE PLATE

Varies

fRONT VIEW END VIEW

BARRICADE ASSEMBLY DETAIL

(Use when aluminum blade 

as detailed above)

Number of retroreflectorized rail faces;
   
   Type I  - 2 (One each direction)

   Type II - 4 (Two each direction)   

þÿ�1���"� �V�e

Support

þÿ ��"� �

þÿ� � �2���

þÿ 9�"� 

  Holes

þÿ�1���"� �V�

Support
þÿ &�"� �

þÿ� �2 ��"

þÿ &�"� 

þÿ�2 ��"�"

þÿ ��"� 

þÿ� �2���"

BARRICADE ASSEMBLY DETAIL

(Use when Plastic I-Beam w/

þÿ�1���"� �H�o�l�l�o�w� �C�

1" x 8" x72" wood boards.

Retrore-

flectorized

Retrore-

flectorized

2’ Min.

8"

8"

6" 6"

6" 6"

6’

45^

8"
3’ to

þÿ�3White

Retrore-
flectorized

Orange 

Retrore-

flectorized

6’ to 10’

3"

1
"

6
"

8
"

1
" Hole

DELINEATOR

REFLECTOR

3"x8"- 18 Gauge galvanized 

steel sheet or 0.080" aluminum 

plate with white retroreflective

sheeting (Type 3A or 3B) as 

specified in section 894 of 

the Standard Specifications.

ACRYLIC

 PLASTIC

REFLECTOR
Delineator reflector shall

meet the requirements of 

section 894

White retroreflective

material for night

time use.

White

reflective
Orange

retroreflective

Orange

non-retroreflective

DELINEATOR

DRUM

VERTICAL

PANEL
(Retroreflective sheeting 

shall be placed on both sides)

NOTE: Vertical panels used on the 

expressways or other high speed

roadways shall be 12" by 24"

White retro-
reflective material
 for night time use

   Type III- 6 (Three in each direction)

Pavement
or ground

Rail stripe width shall 

be 4" if barricade 

length is less than 36".

Pavement

or ground

45^

45^
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NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

9/ S:

This document was 

originally issued 

and sealed by 

 

Registration Number 

PE-    , 

on          and the

original document 

is stored at the North

Dakota Department

of Transportation

06/29/05

10-1-86

D-704-13
 

 

BARRICADE DETAILS AND CHANNELIZING DEVICES

MARK S GAYDOS

4518

08-03-87  Type sheeting

10-01-87  Delineator drum note

06-08-88  Barricade type III

06-01-92  General revision

06-10-93  General revision

09-23-93  Vertical panel

06-09-95  Reflective sheeting

03-01-02  Barricade type III

          assembly details

04-01-02  Type III barricade

12-01-04  PE stamp added 

06-29-05  Revised Type II 

          barricade stripe





DETAIL A

DETAIL B

DETAIL A DETAIL B

DETAIL C

DETAIL C

DETAIL D

DETAIL A

DETAIL B

DITCH

PIPE OUTLETS

PIPE INLETS

INSTALLATION AT PIPE ENDS

X X X X X X

X X X X X X

X XX X X

X X X X X

X X X X X X

Ba
ck
slo

pe

DETAIL C

*
*

Minimum 6" overlap

Minimum 6" overlap
flow

VARIES

2
’

20"10"

20"

2
’

1
’

1’

2
’

1’

1
’

1’

DETAIL D

1
’

1
’

1’

Minimum 2’

overlap

4’

STAPLE PATTERN: 3.8 staples per

square yard using 8-inch 11 gauge

wire "u" staples.               

BLANKET LAYOUT

* This tie may be placed

 ahead or back.

Foreslope

Note:  Beginning and ending of

erosion control blanket areas shall

be installed as DETAIL C.

  

REVISIONS
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NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

This document was originally

issued and sealed by 

Registration Number 
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12/13/06

4518

EROSION AND SILTATION CONTROL

BLANKET INSTALLATION

D-708-5

12-13-06

MARK S. GAYDOS



 

 

 

 

 

 

 

6" Bury

4"4"

Flow

1
2
"

Flow

Foreslope

6’

Optional Weir**

12" Fiber Roll

Backslope

4"4"

6
"

6
"

Detail A

from end of roll

Stake 4" to 6" 

2" to 6"

 

 
2" to 6"

Ends overlapped 12" minimum and tied together

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 originally

 

11/18/10

2930

D-708-7

11-18-10

EROSION CONTROL

FIBER ROLL STAKING DETAILS

max.4’ 

max.4’ 

6
"

20" Fiber Roll

6
"

Maximum trenching depth=� the diameter of the roll.

Minimum trenching depth=2 inches.

1
8
" 

M
in
im

u
m

Maximum trenching depth=� the diameter of the roll.

Minimum trenching depth=2 inches.

Backslope

12 INCH FIBER ROLL - DITCH BOTTOM

20" Fiber Roll Staking Detail

DETAIL B

Foreslope

from end of roll

Stake 4" to 6" Ends overlapped 12" minimum and tied together

Detail B

***20 INCH FIBER ROLL - DITCH BOTTOM

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

6" or 12" Fiber Roll Staking Detail

*DETAIL A

****2" X 2" nominal wood stakes

****2" X 2" nominal wood stakes 

****Stakes spaced every 3-4 feet.

*Manufacturer may require stake through center of fiber roll.

***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

Maximum trenching depth for 6" fiber roll=2 inches.

Roger Weigel,



PERSPECTIVE

REINFORCED CONCRETE PIPE PLUG

At end of 36" to

106" pipe.

At end of 12" to

33" pipe.

ARRANGEMENT FOR

REINFORCEMENT

PLAN

END VIEW

LONGITUDINAL SECTION

S
1

DIA B C D E F

4’

6’

9"

9"

1’

1’

7’

2�"

2�"

3"

3�"

R S

3"

3"

3"

3�"

6

6

4

4

1’-11"

2’-6"

3’-1"

END VIEWSIDE VIEW

4

15"

18"

24"

30"

36" 15" 3"4"

5’-9"

7’-6"

7’-6"

4’-9"

6’-6"

8’-6"

7’-3"

1’-7�"

3’-8"
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2674

D-714-01

10-1-86

REINFORCED CONCRETE PIPE CULVERT AND END SECTIONS

NOTES: 

1.  All reinforcement shall be electrically welded cold drawn steel wire fabric.

2.  Circular reinforcement shall lap in accordance to AASHTO M170.

3.  All circular, longitudinal, and elliptical reinforcement shall be assembled

  and securely fastened in cage fashion so as to maintain reinforcement in

  exact shape and correct positions within the forms.

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

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

5.  Joints shall be sealed with rubber gaskets or with sealer approved by the

  engineer whenever pipe are specified for storm drain or sanitary sewers.

6.  Welded steel wire fabric may be substituted for the reinforcing steel bars

  but must match the area of steel provided by the bars and the lap of the 

  fabric must be in accordance with AASHTO specifications

7.  All Reinforcing Steel shall meet AASHTO M170 requirements.

Ai, Ae, Ao = Minimum circumferential reinforcement required

         in square inches per lineal foot of pipe.

Ar = Minimum radial reinforcement required in square inches

    per square foot of pipe.

N = Minimum number of rows of radial reinforcement at top

    and bottom of pipe.

S = Maximum circumferential spacing of rows of radial

    reinforcing.

TRAVERSABLE END SECTION

CONCRETE SHALL CONFORM TO STRENGTH REQUIREMENTS

FOR REINFORCED CONCRETE PIPE CULVERTS, CL. II.

Plug

CONCRETE PIPE PLUG

DIMENSIONS (in inches)

PIPE

DIAMETER
A B C

15

18

21

24

27

30

33

36

42

48

8

11

14

17

20

23

26

29

35

41

2.25

3.0

3.25

3.50

3.75

4.0

4.25

4.50

5.0

5.50

19.5

23.0

26.5

30.0

33.5

37.0

40.5

44.0

51.0

58.0

#4 Wire

SECTION X-X

END SECTION

Equivalent to Class III Pipe

SEE STANDARD D-714-22 FOR DETAILS

OF CONCRETE PIPE TIES (TIE BOLTS).

END SECTION

TERMINAL DIMENSIONS REINFORCING STEEL

DIA A B C D E F G

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’-1�"

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"

3’-1�"

2’-6"

2’-0"

1’-7�"

2’-10�"

2’-11"

2’-2"

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’-1�"

6’-1�"

8’-1�"

8’-2"

8’-2"

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"

2�"

2"

2�"

2�"

3"

3�"

3�"

4"

4�"

5"

5�"

6"

6�"

7"

7�"

8"

8�"

2"

2�"

2�"

2�"

3"

3�"

3�"

4"

4�"

5"

5�"

5"

5�"

6"

6�"

6�"

6�"

2-1/4" x 2�’

2-1/4" x 2’

2-3/8" x 3’

2-3/8" x 3�’

2-1/2" x 4’

2-1/2 " x 5’

2-1/2 " x 5’

2-1/2 " x 6’

2-1/2" x 7’

2-1/2" x 8’

2-1/2" x 8’

2-1/2" x 9’

2-1/2" x 9’

2-1/2" x 10’

2-1/2" x 10’

4-1/2" x 10’

4-1/2" x 11’

X Y Z

28-1/2"x 11’ @ 6"c.c.

28-1/2"x 10’ @ 6"c.c.

28-1/2"x 10’ @ 6"c.c.

24-1/2"x 10’ @ 6"c.c.

22-1/2"x 9’ @ 6"c.c.

16-1/2"x 9’ @ 6"c.c.

16-1/2"x 8’ @ 7"c.c.

16-1/2"x 8’ @ 8"c.c.

12-1/2"x 7’ @ 9"c.c.

12-3/8"x 6’ @ 6"c.c.

12-3/8"x 5’ @ 8"c.c.

8-3/8"x 5’ @ 9"c.c.

8-3/8"x 4’ @ 8"c.c.

8-1/4"x 3�’ @ 6"c.c.

6-1/4"x 3’ @ 6"c.c.

6-1/4"x 2�’ @ 6"c.c.

6-1/4"x 2’ @ 6"c.c. 2-1/4"x 4’

2-3/8"x 4’

2-3/8"x 4’

2-3/8"x 5’

2-3/8"x 6’

2-3/8"x 6’

2-1/2"x 6’

2-1/2"x 8’

2-1/2"x 8’

2-1/2"x 8’

2-1/2"x 8’

2-1/2"x 9’

2-1/2"x 9’

2-1/2"x 9’

2-1/2"x 10’

4-1/2"x 10’

4-1/2"x 10’

CLASS IV ALTERNATE CLASS V ALTERNATE

D-LOAD TO PRODUCE A 0.01 INCH CRACK

30002000

D-LOAD TO PRODUCE ULTIMATE LOAD

3000 3750

5000 P.S.I. 5000 P.S.I.

H
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N
o
rm

a
l 
B
a
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H
e
ig

h
t 
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F
il
l

N
o
rm

a
l 
B
a
c
k
fi
ll

In
te
rn

a
l 
D
ia
.o
f 

p
ip
e
 
in
 
in
c
h
e
s

C
ro
s
s
-S

e
c
ti
o
n
a
l

W
a
te
r 

A
re

a

W
e
ig

h
t 
p
e
r 
li
n
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fo
o
t 
o
f 
p
ip
e

S
td
. 

W
a
ll

J
o
in
t 

K
T
o
n
g
u
e
 
E
n
d

M
in
. Inner

Cage
Ellip

Cage
Outer

Cage
Shear Steel

Inner

Cage
Ellip

Cage
Outer

Cage
Shear Steel

Ai Ae

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�

3�

3�

3�

3�

3�

2�

2�

2�

2�

In.

6�

7

7�

8

8�

9

9�

10

Sq.in Sq.in Sq.in Sq.inNo. In. Ft.

.54

.60

.64

.70

.76

.82

.88

.94

1.02 .57

.52

.46

.43

.38

.35

.32

.30

.27 .41

.45

.48

.53

.57

.62

.66

.71

.76 12

12

11

11

10

9

8

8

7 6

6

6

6

6

6

6

6

6 .40

.37

.34

.31

.28

.25

.23

.22

.22 16-24

16-24

16-24

16-24

16-24

16-24

16-24

16-24

16-24

Sq.in Sq.in Sq.in Sq.inIn.No. Ft.

1.42

1.32

1.20

1.12

1.04

.96

.88

.82 .41

.44

.48

.52

.56

.65

1.07

.99

.90

.84

.78

.72

.66

.62 7

8

8

9

10

11

11

12 8

8

6

6

6

6

6

6 .22

.22

.23

.25

.28

.31

.34

.37 24-35

24-35

24-35

24-35

24-35

24-35

24-35

24-35

Ai Ae Ao N S Ar Ao N S Ar

.74

.66 .33

.37 .56

.50 8

9 4

4 .22

.22 24-35

24-35

54

48

X-Bar

6" x 6"

Fabric

XX

Z-Bar

#9 Wire

Y-Bars

X-Bar

Tie Bolt

Tongue

or Groove

End may be supplied

with flat bottom

4"x4" 6 GA.

WIRE FABRIC

AT MIDPOINT

TIES AT 1’0" C-C

AT MIDPOINT

E

D

B C

F

Dia.

A

G

Dia.

T

Dia.

F

C

D

B

6"

4"

R

E

C

1�"

B

A

3"

11"
3"

1�"

3"

1�"

C

8"

RCP RCP

60^

60^

Y-Bars

5

5�

6

12 0.79 92 �

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

524

452

384

322

265

214

168

127

1�

1�

1�

1�

1�

1�

1�

1

�

2�-3�

1�-2�

1�-2�

1�-2�

1�-3�

3�-4�

3�-4�

3�-4�

3�-4�

3�-4�

4�-5�

1�

2

685

1070

12.57

15.90

4�-5�

5�-6�

6�-7�

2�-4

5�-7�

6�-8�

7�-8�

2�

2�

3

3�

3�

3�

4

4�

2

2�

T

Dia.

J
T

K

M
in
im

u
m
 

W
a
ll

T
h
ic
k
n
e
s
s
 
(T
)

J
o
in
t 
J

G
ro

o
v
e
 
E
n
d

M
in
./

M
a
x
.

All Classifications of 
Round Concrete Pipe

TRAVERSABLE END SECTION

CLASS IV ALTERNATE &
CLASS V ALTERNATE

11-05-86     Note added

07-17-87     Added pipe plug detail

09-01-88     Reinforcement cage

03-10-95     General revisions

12-23-98     Note # 6, 30" FES

12-01-04     PE stamp added

12-08-08     Major Revisions

NOTES (Traversable End Section):

1.   Manufactured in accordance with applicable

  portions of ASTM C76/AASHTO M170.

2.  Reinforcement per class II RCP with double

  reinforcement in the upper 120^ of the

  full barrel portion.

Terrence R. Udland,

12/18/2008
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2674

(Round pipe)

GALV.

THICK.

 

END SECTION DIMENSIONS 

 A

IN

 

 B

IN

 

 H

IN

 

 L

IN

 

 W

IN

APPROX.

 SLOPE

 RATE

BODY

 

PIECE

*

*

*

*

ROD CONNECTION DETAILS

ELEVATION

TYPICAL CROSS SECTION

(Showing connector section)

CONNECTING BAND DETAILS FOR HELICAL, WELDED-SEAM CULVERT

SECTION C-C

Alternate

(5"x1" Corrugation may be used in lieu of 3" x 1")

3" x 1" CORRUGATIONS

Plan

Section

2 2/3" x �" CORRUGATIONS

PIPE

DIA.

 IN

*

*

**

**

15

18

24

30

36

42

48

54

60

66

72

78

84

0.064

0.064

0.064

0.079

0.079

0.109

0.109

0.109

0.109

0.109

0.109

0.109

0.109

 7

 8

10

12

14

16

18

18

18

18

18

18

18

 8

10

13

16

19

22

27

30

33

36

39

42

45

 6

 6

 6

 8

 9

11

12

12

12

12

12

12

12

26

31

41

51

60

69

78

84

87

87

87

87

87

 30

 36

 48

 60

 72

 84

 90

102

114

120

126

132

138

  1

  1

  1

1 or 2

  2

  2

  2

  2

  3

  3

  3

  3

  3

2�:1

2�:1

2�:1

2�:1

2�:1

2�:1

2�:1

 2:1

1�:1

1�:1

1 1/3 :1

1�:1

1 1/6 :1

30" and 36" only15", 18" and 24" only

15", 18" and 24" only

STRAP CONNECTION DETAIL

SPIRAL C.S.P WING CHANNEL COUPLING BAND

Reformed to accept

flange, annular, dimple

and hugger couplers

CROSS SECTION OF WING CHANNEL COUPLING BAND

CORRUGATED STEEL PIPE

 FLANGE BAND DETAILS

SECTION B-B

0.079"

0.109"

�"

1"

0.09" Thick or lighter

0.138" Thick or heavier

THICKNESS   A    FOR USE WITH C.S.P.

NOMINAL DIMENSIONS

SECTION A-A

L

D
Connector Section

A W A

B

12" for 42" thru 84" diameter

C

C

Plan

�"

Galvanized

Steel

Edge reinforcement

(see section C-C)

Sheet
1" OD 0.079"

Galv. tubing

This connection for 42" thru 84" diameter

pipe to be bolted or riveted to the end

section with �" galv. bolts or rivets

�" x�" Galv. buttonhead

rivets spaced at 6" c. to c.

Overall length of rivets = 0.78"

Note: Tubing is slipped over the

    sheet and rivets prior to forming

    the operations of the end section

Connecting band

(see note)

12"

L

8"

Pipe dia

�" holes for bolts or rivets

(12" max spacing)

H

2"

C

C

Corner plate

Galvanized toe plate required on end sections

for pipe of 30" diameter or larger.

Thickness of toe plate to be same as end

section.  Where toe plate is needed, the toe

plate, bolts and nuts are to be included in

price bid for end sections.

�" galv. bolts or rivets

1�"

2 spot-welds to develop

strength of bolt

L 2" x 2" x �"

�" x 4 " carriage bolt
A

A

B

B
2"

�" ¨�"CSP CSP

Channel coupling band

Channel coupling band for

use on flanged end C.S.P.

(Channel coupling bands shall be two piece)

�" �"

A

Thickness

Thickness

1"

1�"

2�"2�"

2 2/3"

�"

1�"

2 2/3" x �"

3" x 1"

2" x 2" x�"

Rerolled HCSP

with flange

Tension strap

and bolt bar

1�" ¨�"

3"

Butyl gasket

where required

WING CHANNEL COUPLING BAND FOR

ANNULAR C.S.P. OR REFORMED H.C.S.P.

12" ¨ �"

2 2/3" 2�"

1�"

1�"

�" ¨

Continuous corrugation

around band
Bar & strap connector

1 pc. connector for 12"

thru 48" pipe & 2 pc.

for 54" and above

10�"

10�"

2 2/3"
2"Rolled end pipe

Annular corrugation

each end

3"

1"

2 2/3"

�"

1.

2.

3.
Variable

slope
If necessary, warp inslope to

match slope of end section

Flow line
Pipe

These sizes have 0.138" center panels.

Pipe diameter is equal to dimension "D" of end section.

Manufacturers tolerances of above dimensions will be allowed.

Splices to be the lap rivated type.

Multiple panel bodies shall have lap seams which are to be

tightly joined with �" dia. galv. bolts or rivets.  Nuts to be

torqued to 25 foot-lbs ¨.

CORRUGATED STEEL PIPE CULVERTS AND END SECTIONS

 IN

NOTES:

Pipe and connecting bands shall conform to applicable sections

of NDDOT Standard Specifications and to AASHTO M-36.

Top edge of all end sections to have tubing reinforcement or

rolled tube reinforcement (See section C-C).  The tubing is

to be supplemented with 2" x 2" x �" galv. angle for 60" through

72" dia. and 2�" x 2�" x �" galv. angle for 78" and 84" dia..

Angles to be attached by galv. �" dia. bolts and

nuts.  Angles are to extend from pipe to the corner wing bend.

Elongated pipe shall be factory preformed so that the vertical

diameter shall be 5% greater and the horizontal diameter 5% less

than a circular pipe.

Pipe

Connector lug

(tank type)

Threaded galv

�" dia. rod

(full round)

Galv. side lugs

(bolted)

Pipe

Threaded galv.

�" dia. rod

(over top only)

1" Wide 12 ga. strap with

std. 6" long x�" dia. band,

bolt and nut

(all items galvanized)

Pipe

�"

�"

7 �"

1"

11 �"

�"

 1.2

 1.8

 3.1

 4.9

 7.1

 9.6

12.6

15.9

19.6

23.8

28.3

33.2

38.5

 7.1

 9.6

12.6

15.9

19.6

23.8

28.3

33.2

38.5

44.2

50.3

56.7

63.6

70.9

78.5

WATERWAY AREA, SQ FT

2 2/3" x �"

PIPE

DIA, IN

15

18

24

30

36

42

48

54

60

66

72

78

84

90

96

102

108

114

120

�" x 1" Rib
@ 11 �"

�" X �" Rib @ 7 �"

�" x 1" Rib @ 11 �"

�" x �" Rib
@ 7 �"

04-28-89    Toe plate note

12-06-95    Corrugation

07-02-03    Revised note

12-01-04    PE Stamp added

12-08-08    Removed min/max fill info

           and added 2 rib types

�" x 6" Bolt

3" x 1"

(5" x 1")

Terrence R. Udland,

12/18/2008

 1.2

 1.8

 3.1

 4.9

 7.1

 9.6

12.6

15.9

19.6

23.8

28.1

33.2

38.5

44.2

 1.2

 1.8

 3.1

 4.9

 7.1

 9.6

12.6

15.9

19.6

23.8

28.1

33.2

38.5



END

FRONTSIDE

RODENT SCREEN

INTERSECTION DETAIL

�"–

5"

1"–

6�"

3"

3"

4’-6"

1�"

1�"

9"–

6"

Bend

1�"–

3�"

12"

3�"

12"

3"

1"

12"

6:1

PCC PavementPCC Pavement

Perm BasePerm Base

4’-3�"

9"

A

A

8" Min

6:1

2" Min 2" Min

(One Required)
C2

BENT BAR DETAILS

1�"

1�"

1�"

8
’

V
a
ri
e
s

V
a
ri
e
s

TYPICAL EDGEDRAIN INSTALLATION

TRENCH WRAP DETAILS

SECTION A-A

(Two Required)
C1

C2 Bar

10"

9"

Discharge Pipe Connection

Edgedrain Pipe to

�" Fillet

PRECAST CONCRETE HEADWALL

Aggregate Base Aggregate Base

PLAN VIEW

SECTION

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 originally

2930
 

Roger Weigel,

EDGEDRAIN DETAILS D-714-18

10-27-2010

10/27/2010

Two C1 Bars

C2 Bar

PLAN VIEW

Precast Concrete Headwall

Topsoil

Earth Fill

Permeable Stabilized Base

Salvaged Base Course(Length Varies)

4" Non-perf PVC Discharge Pipe 

Edgedrain

See Intersection Detail

Asphalt Shoulder

Concrete or

Edgedrain

Edge of Concrete Pavement

(when used)

Asphalt Shouler

Concrete Headwall

Shoulder Pavement or Topsoil Shoulder Pavement or Topsoil

CL 43 CL 43

4"

Note:  Bent bar dimensions are given out to out.

5"

�"

C2 Bar (Centered)Two C1 Bars

Option #1: Trench before permeable base is placed Option #2: Trench after permeable base is placed

bend and a snug fit in headwall slot

Dimensions are approximate to allow 

and will be located beneath the shoulder pavement.

is to be concrete, the edgedrain is to be trenched adjacent to the roadway concrete pavement, 

highways.  For installations where asphalt shoulders will be constructed, or the outside shoulder 

Section A-A shows edgedrain location for median concrete shoulder installations on Interstate 

Pipe (Length Varies)

4" Non-Perf PVC Discharge

Pipe (Radius=3’)

4" Non-Perf PVC 

Edgedrain Pipe

4" Perf Corr PE

�" Chamfer

Geotextile Drain Fabric Geotextile Drain Fabric

Geotextile Drain Fabric

REINFORCING BARS:  Reinforcing bars shall be No. 4 deformed steel bars.

galvanized after fabrication.

screen openings of approximately 0.25 square inches.  The screen shall be 16 ga metal, hot dip 

RODENT SCREEN:  The rodent screen shall be fabricated from flattened expanded metal with 

high side of superelevated curves.

SUPERELEVATED CURVES:  The edgedrain, outlets, and headwalls shall be omitted from the 





2’

O.D.

2’

20:120:1

Slop
e V

aries

‘

6’ Max. 6’ Max.

Proposed Top of Subgrade at Roadway ‘

Cross Section View - Proposed Section

Excavated Material

or Backfill as Directed by

the Engineer

1.5’

1.5’

Backfill Detail

Removal Detail

20:120:1

Slope Varies

Trench Excavation

Pipe Backfill

Reinforcement Fabric - Type R1

Plan View of Culvert (Not to Scale)

(A) See Table

Excavated Material

or Backfill as Directed by

the Engineer

Reinforcement

Fabric - Type R1

2’ + 0.5 O.D.

Aggregate Base Course

Cl 3 or Cl 5

Aggregate Base Course

Cl 3 or Cl 5

REVISIONS

DATE CHANGE

12/9/2008 1:24:08 PM R:\SUPPORT\DESSTD\D714-26.dgn

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

This document was originally

issued and sealed by 

Registration Number 

PE-         , 

on          and the original

document is stored at the

North Dakota Department

of Transportation

D-714-26

 

4 FEET OR LESS BELOW THE PROPOSED BASE

Approved Backfill

If the Contractor chooses to slope the trench back, 

OSHA requirements must be met, and all associated

costs will be at the contractor’s expense.
This drawing corresponds to new/replaced mainline and paved intersection
roadway pipes only (including ramps). It does not include pipes in approaches.

Approved Backfill shall meet the requirements
of AASHTO M 145 for A-1, A-2, and A-3 soils.

NOTES:

 

1) Pipe

2) Trench excavation

3) Disposal of unsuitable excavated material

   and placement of suitable excavated material

   on inslope.

4) Aggregate Base Course Cl 3 or Cl 5

5) Approved Backfill

Pay Items

Included in Pipe Pay Item

Culvert Excavation
Limits

Top of Trench
(O.D. + 4’)

Centerline
of Roadway

Shoulder

Roadway

Roadway

Shoulder

Reinforcement
Fabric - Type R1

14’

TRANSVERSE CENTERLINE PIPE BACKFILL FOR PIPES

12-08-08

 

1) Pipe

2) Reinforcement Fabric - Type R1

3) Surfacing Removal

1.

2.

30’

Existing top of subgrade

at the roadway ‘

4’ or less from

Top of Pipe

2’ Minimum

2’ 2’
O.D.

Proposed top of subgrade
at the roadway ‘
4’ or less from
Top of Pipe

Pipe Material Dimension (A)

Concrete

Metal 0.5 O.D. + 1’

0.5 O.D. 

Backfill Requirements

Backfill

Cl 3 or Cl 5

Approved Backfill (Note 2)

2:1 2:1

Approved Backfill

Compaction requirements for all materials associated with the 

trench installation shall meet 90% of AASHTO T-180. Maximum

thickness of any one lift shall not exceed 6 inches.

3.

Terrence R. Udland,

2674    

12/08/2008



This document was originally

issued and sealed by 

Registration Number 

PE-         , 

on          and the original

document is stored at the

North Dakota Department

of Transportation

Suitable Excavated Material Suitable Excavated Material

1.
5:
1

Ground Line

If the Contractor chooses to slope the trench back,
OSHA requirements must be met, and all associated
costs will be at the contractor’s expense.

Pipe

1.
5:
1

(A) See Table

4" + 0.5 O.D.

Pipe

(A) See Table

2’ + 0.5 O.D.

2’
O.D.

2’

O.D.

2’

Proposed Top of Subgrade
at Roadway ‘

BEDDING AND BACKFILL FOR STORM DRAIN
UNDER ROADWAY

BEDDING AND BACKFILL FOR STORM DRAIN

NOT UNDER ROADWAY

 

2’ Aggregate Base Course Cl 3 or Cl 5 Aggregate Base Course Cl 3 or Cl 5

Terrence R. Udland,

12/08/2008

2674    

Pipe Material Dimension (A)

Concrete

0.5 O.D. + 1’

0.5 0.D. 

REVISIONS

DATE CHANGE

12/9/2008 1:24:10 PM R:\SUPPORT\DESSTD\D714-27.dgn

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

D-714-27

NOTES:

Included in Pipe Pay Item

Pay Items Metal

0.5 O.D. + 1’ Cl 3 or Cl 5PVC/HDPE

Backfill

Cl 3 or Cl 5

Approved Backfill (Note 2)

Backfill Requirements

This drawing corresponds to Storm Drain Pipe only.

It does not include pipes in approaches.

Approved backfill shall meet the requirements of 

AASHTO M 145 for A-1, A-2, and A-3 soils.

AND PIPE NOT UNDER ROADWAY

12-08-08

 

1) Pipe

2) Surfacing removal

PIPE BACKFILL FOR STORM DRAIN UNDER

ROADWAYS OF 40 MPH OR LESS

Compaction requirements for all materials associated with the 

trench installation shall meet 90% of AASHTO T-180. Maximum

thickness of any one lift shall not exceed 6 inches.

1.

2.

3.

 

1) Pipe

2) Trench excavation

3) Disposal of unsuitable excavated material

     and placement of suitable excavated material.

4) Backfill of suitable excavated material

5) Aggregate Base Course Cl 3 or Cl 5
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"

23"

1"

1"

4�
"

6�"
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"

8
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"

1
�

"

5
�

"
2
�

"

1�"

1
�

"

1"

�"

2�"2�"1�"

24"

36"

7
"

8
"

8"

16" �"

2" Min.

7�"

Grate elev.

SIDE

ISOMETRIC

CURB BOX

(Rear view)

Weight - 43 lbs

�" Dia. hole

for no. 4 rebar

RISER DETAILS

PLAN

ELEVATION

41"

30" 3�"3�"

6
"

H
-
d
i
s
t
.

(
S
e
e
 

P
 

&
 

P
 
s
h
e
e
t
s
)

1
’
 

M
i
n
.

Invert elev.

Base elev.

3
"

6
"

30"

6" 6" 6"2"

41"

Sec. A-A

CL

"L"

8
"

2’ 2’

5
�

"

1
6
"

Back of curb

Face of curb

No. 4 rebar

TOP

25"

23�"

23"

25"

36"

�
"

20�"

2
"

FRONT

�"

2�"

3�" R

3�"

60^

17"

6
"

Riser location

No. 3 bars

A A

NOTES:

2’ Taper

1
6
"

2"

6"

7
"

5
"

36"

6"24"6"

7
"

�
" 6�"

�"

SIDE

2
"

20�"

19�"

19�"

�"

18"

22 "

36"

FRONT

1
7
"

1�"

1"

�"

4
"

�"

5�"

�"

1�"

. . 1�".1�"

�"

�"

1�"

1�"

....

2"

1. Other castings, similar in dimension and of equal or greater weight

   than that shown, may be used if accepted by the engineer in writing.

   The grate style shall be as specified on the plans.

 

2. Metal used in the manufacture of castings shall conform to

   AASHTO M-105, Class 35B.

 

3. The contractor shall have the option of using precast or poured in

   place bases.  Class of concrete shall be AE.  The aggregate size

   shall be approved by the engineer in the field.  Construction shall

   be in accordance with section 722.03 of the Standard Specifications.

 

4. Precast risers shall be constructed in accordance with AASHTO M-199.

 

5. On projects with P.C.C pavement all inlet risers or barrels shall be

   constructed 4 to 5 inches below final elevation and adjusted to final

   grade after the paving.  Adjustment may be done with adjusting rings,

   masonry, or cast-in-place.  All  costs for this adjustment shall be

   included in the price bid for the inlet.

Precast

barrel

25"

23�"

23"

25"

36"

�
"

20�"

2
"

FRONT

1�"

1
�

"

�"

2�" 3�"

2�"

�"

           "V"

4
"

�
"

24�"

Weights

Frame - 187 lbs

Grate - 108 lbs

Curb Box - 43 lbs

Weights

Frame - 187 lbs

Grate - 91 lbs

Curb Box - 43 lbs

CURB BOX

Weight - 38 Lbs

Weights

Frame - 178 lbs

Grate - 76 lbs

Curb Box - 38 lbs

17"

.2" Min

Face of

curb

A

A

B

B

           "D"
(waterway area = 1.3 SF)

Slope to 

drain

‘

11-01-90 Note 5 added

02-17-03 General Rev’s

12-01-04 PE Stamp added

REVISIONS
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NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION
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document is stored at the
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12-1-89

 

 

12/01/04

4518

D-722-1INLET -  TYPE I

MARK S. GAYDOS



NOTES:

9
"

Grate style

Top

8
"

Type 1

(D-722-3)(D-722-1)

Side

7
"

35�"

26"

36"

SideSide

C

7
"

Side

35"

23"

PAY ITEMS

PIPE

DIA.

 IN.

 KNOCKOUT

ANGLE (0)

   Deg.

 

 X 

 ft

 

 Y

 ft

 12"

 15"

 18"

   88.85

  109.5

  137.9

  2.16

  2.67

  3.36

0.89

0.72

0.45

1.75

2.04

2.33

KNOCKOUT

 LENGTH

   ft

Catch basin - Beehive
(D-722-1A) (D-722-1A)

26"

Mountable - Type A

TYPES OF CASTINGS
(See standards for details)

L

36"

8
"

49"

30" 3�"3�"

6
"

H
-
d
i
s
t
.

(
S
e
e
 

P
 

&
 

P
 
s
h
e
e
t
s
)

V
a
r
i
e
s

Slope to drain

Invert elev.

Base elev.

LC

0
’
 
t
o
 
0
.
9
9
’

P
i
p
e

D
i
a
.

X

P
i
p
e

D
i
a
.

0

Grout

2
�

"
2
�

"

Y

Grate style

Top

Side

6
�

"

24"

4
"

CL

31"

24"

6"

6
"

H
-
d
i
s
t
.

(
S
e
e
 

P
 

&
 

P
 
s
h
e
e
t
s
)

Slope to

drain

Base elev.

Invert elev.

Varies

0’ to 0.99’

6"

6" 36" 6"

Pi
pe

di
a.

Knockout

60"

Front

(D-722-2)

Type - 2

RISER ELEVATION

RISER PLAN

RISER ELEVATIONS

6" 36" 6"

6" 24" 6"

6
"

3
6
"

6
"

6
"

4
8
"

6
"

2
�

"
2
�

"

Y

RISER PLAN

PRECAST RISERS WITH BASE

X

2x6 W3 x W2 centered

with #4 bars at 12" o.c.

vertical to extend into

integral base.

#3 bars at 6" o.c.

2x6 W3 x W2 centered

with #4 bars at 12" o.c.

vertical to extend into

integral base.

23�"

Top Top Top

Catch basin - Type A

2x6 W3 x W2 centered

with #4 bars at 12" o.c.

vertical to extend into

integral base.

1. Other castings, similar in dimension and of equal or greater

   weight than that shown, may be used if accepted by the

   engineer in writing.  The type of casting and grate style

   shall be as specified on the plans and included in the price

   bid for "Inlet - Shallow, (casting type)".

 

2. Metal used in the manufacture of castings shall conform to

   AASHTO M-105, Class 35B.

 

3. The precast integrated risers with base shall be constructed

   in accordance with AASHTO M-199.

 

4. On projects with P.C.C pavement all inlet risers or barrels

   shall be constructed 4 to 5 inches below final elevation and

   adjusted to final grade after the paving.  Adjustment may be

   done with adjusting rings, masonry, or cast-in-place.  All

   costs for this adjustment shall be included in the price bid

   for the inlet.

6"

Inlet - Shallow, Type 1  . . . . . . . . . . . . Ea.

Inlet - Shallow, Type 2  . . . . . . . . . . . . Ea.

Inlet - Shallow, Catch basin - Type A  . . . . . Ea.

Inlet - Shallow, Catch basin - 6 in. beehive . . Ea.

Inlet - Shallow, Catch basin - 9 in. beehive . . Ea.

Inlet - Shallow, Mountable - Type A  . . . . . . Ea.

Inlet - Shallow, Mountable - Type B  . . . . . . Ea.

11-01-90   Note 4 added

03-01-94   Added pay item

10-30-00   Added wire mesh

12-01-04   PE Stamp added

REVISIONS

DATE CHANGE
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NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

This document was originally
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D-722-1C
 

 

12/01/04

4518

INLET -  SHALLOW

12-01-89

MARK S. GAYDOS





Riser diameter

culverts and mortar inplace.

Concrete adjusting rings

Grout

Steps

Bottom Elev.
Inv. Elev.

TOP

LID

FRAME

MANHOLE CAST IRON RING & COVER

27" hole

L

L

L

1 extra bar

in bottom

2 extra bars

in bottom

AA

TOP VIEW

1
"

1
"

T

K

Cover diameter

Riser diameter

Handling hook

PRECAST COVER

Section A-A

Precast cover

(see detail)

2- 1�" dia.

Lift holes

3 handling hooks

at 120 spacing

     Frame - Wt. 131 Lbs.

Construct openings to fit

R
i
s
e
r

7
.
6
0
7
2
’

S
e
e
 

P
l
a
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&
 

P
r
o
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i
l
e
 

S
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e
e
t
s
 
f
o
r
 
l
e
n
g
t
h
s
)

T
5
"

7
"

1
6
"

Approx. 3"
A

Mortar Manhole Base

Slope to DrainElevation

27"

�
"

�
"

�"

�"

7
"

�
"

�
"

�
"

3�"

 Lid - Wt. 118 Lbs.

Note:  Method of measurement for manholes shall be as follows:

       The contract unit price bid for manholes shall include

       the furnishing and installing the following:

 

           1.  Cast iron ring and cover or beehive casting & cover

           2.  Precast cover

           3.  Concrete base

           4.  Concrete adjusting rings

 

       The item "Manhole Riser" shall include the furnishing &

       installing of the required length of riser & cast iron steps.

 

       Mortar to be included in the price bid for manholes.

Bottoms of manholes shall be cut or precast square

to fit the base grout joint between base and wall

with cement mortar.  The contractor may, if he so

desires, construct the manholes lower than plan

grade and bring the casting to grade using precast

adjusting rings in a manner satisfactory to the

engineer in the field.

 

The contractor shall have the option of using pre-

cast or poured in place bases.

 

Precast bases shall be reinforced as shown in listing

for each size base.

 

 

 

The aggregate size shall be approved by the engineer.

 

Precast barrels and risers shall be constructed in

accordance with AASHTO M-199.

 

 

 

 

Manhole steps shall be corrosion resistant and shall

have a minimum vertical load resistance of 400 pounds

and a pull-out resistance of up to 1000 pounds.  Con-

figuration of the steps shall be approved by the

engineer.

 

The contractor may, if he so elects, construct manholes

of solid concrete block or brick.  The materials shall be

approved by the engineer in writing.  The type of con-

struction shall be as specified in section 722 of the

Standard Specifications.

 

Other castings, similar in dimension and of equal or

greater weight than that shown may be used if accepted

by the engineer in writing.

 

Metal used in the manufacture of castings shall conform

to AASHTO M-105, Class 35 B.

Notes:

42"

48"

54"

60"

66"

72"

78"

84"

90"

96"

102"

51" 800# 6" 6" 7" #4 at 6"

58"

65"

72"

79"

86"

93"

100"

6"

8"

8"

8"

8"

8"

8"

8"

8"

8"

6"

6"

7"

7"

8"

8"

9"

9"

9"

9"

8"

8"

9"

9"

#4 at 6"

#4 at 6"

#4 at 6"

#4 at 6"

#4 at 6"

#4 at 4"

#4 at 4"

#4 at 4"

#4 at 4"

#4 at 4"

#4 at 4"

#4 at 4"

#3 at 6"

#3 at 6"

#3 at 6"

#3 at 4"

#3 at 4"

#3 at 4"

#3 at 4"

#3 at 4"

#3 at 4"

#3 at 4"

PIPE

DIAMETER

COVER

DIAMETER

WEIGHT OF

SECTION
T K L

BOTTOM

BARS

TOP

BARS

108"

120"

107"

114"

121"

128"

140"

1110#

1950#

2470#

3050#

3680#

4360#

5100#

5890#

6730#

7630#

12460#

15500#

12"

12"

10"

11"

10"

10"

11"

11"

11"

12"

12"

13"

Top and bottom bars run in both directions.

PRECAST MANHOLE COVERS

TOP VIEW

Riser dia.

Base diameter

A

Reinforced steel at

mid-depth of base

PRECAST MANHOLE BASE

STEP DETAIL

10" min.

between

lugs

Safety lugs

�" min.

Wall of

manhole

1�"

PIPE

DIAMETER

WEIGHT OF

SECTION

BASE

DIAMETER
A BARS

MANHOLE BASES

42" 58" 6" #3 at 6"

48"

54"

60"

66"

72"

78"

84"

90"

96"

102"

108"

120"

66"

72"

78"

86"

92"

100"

107"

114"

120"

127"

132"

148"

1380#

1785#

2125#

3320#

4030#

4610#

5460#

6230#

7070#

7850#

13200#

14270#

17925#

6"

6"

8"

8"

8"

8"

8"

8"

8"

12"

12"

12"

#3 at 6"

#3 at 6"

#3 at 6"

#3 at 6"

#3 at 6"

#3 at 6"

#3 at 6"

#3 at 6"

#3 at 6"

#3 at 6"

#3 at 6"

#3 at 6"

4" min. 3" min.

�
"

08-03-87   Note

06-10-93   Manhole frame & cover

06-26-03   Layout revision

12-01-04   PE stamp added

06-13-06   Revised manhole frame &

           cover

�"

35�"

27�"

24"

26"

4
�

"

25�"

REVISIONS
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MANHOLE DETAILS D-722-5
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Isolation Joint Detail

(To be used with P.C.C.

 Pavement and Drives.)

Mountable Curb & Gutter

    Type 1  (Sec. A)

Mountable Curb & Gutter

    Type 1  (Sec. B)

R = 3"

R = �"

8"

24"

12" 12"

10" 2"

�
"

6"

3" R.

R = �"

R = �"

8"

24"

12" 12"

10"
2"

1
"

7"

24"

6"
18"

1"

12"

�"

1
"

7"

R = �"

24"

6"

1"

18"

12"

1
"

7"

R = 2" Max

R = 3" Max

3�"

4" 6"

�
"

2
"

Backer ro
d

X

X

T0.2T

0.1T

4

1

7"

3�"

�"

Face of curb

Grease

 limit

Greased

Metal cap

Backer rod

�"

�" R. Max.

 Dowel

supports

�"x18" Plain

round dowels @

middepth of gutter

Section X-X

Y

Y

�"

1"

2"

Face of

  curb

Face of

 gutter

Section Y-Y

(10’ Max. Spacing)

2
"

24"

3" 9" 9" 3"

Section A-A

18" 18"

1
"

7"

36"
Flow line

36" Concrete Valley Gutter

1
’
 

M
i
n
.

Flowline
Valley gutter

18"

18"

18"

6"

36" Concrete Valley Gutter

6"

18"

Isolation joint
Isolation joint at street returns

        (300’ Max. spacing)

Inlet

Joint Location Detail

6" 6" 3"

2
4
"9
"

9
"

3
"

* *

*Outside edge of inlet frame

Curb & Gutter

Reinforcing

at Inlets

A

A

36" 36"

6" 12" 12" 6" 6" 12" 12" 6"

1"

72"

8"
4"

Flow line

R = 1"
R = 1"

Reinforcing bars

to be placed at

mid-depth

72" Concrete Valley Gutter

72" Concrete Valley Gutter

Flowline

Valley gutter

Pay limits by S.Y.

P
a
y
 
l
i

m
i
t
 
b
y
 

L
.

F
.

 

18"

18"
6"

36" 36"

1
’
 

M
I

N
.

 �" x 18" 

Plain round

   dowels

T= Thickness of pavement

   unless otherwise

   noted on plans.

No. 4  Bars spc.  12" C.-C.

R = �"

R = �"

Curb & Gutter Type 1 (Sec.B)

Keyway Detail For

 Curb & Gutter

Varies - 3’ Min.

2’ 

Varies

2’

24"

6"

1"

18"

1
"

7"

R = 2" Max

R = 3" Max

R = �"

R = �"

(-) Slope (Norm. Crown)

(+) Slope (Rev. Crown)

(-) Slope 

(Norm.Crown)

(+) Slope 

(Rev.Crown)

2" S.W.

Ledge

Sealant

Sealant

sealant

�" Expansion Material

Sealant

2"Tooled Joint

varies varies

Isolation joint

Isolation joint

Curb & Gutter Type 1 (Sec. A)

Sealant

�" R. Max.

Pay limits

same as

shown on

72" concrete

valley gutter.

Contraction

Joint Detail

Tooled

D
i
s
t
.
 
e
q
u
a
l
 
t
o

 g
u
t
t
e
r
 
r
a
d
i
u
s
 

D

�" R.

 Max.

0 to �"  Radius

NOTE:  All bars shall be #4 deformed reinforcing bars. Splices will 

       not be permitted. Reinforcing bars at inlet locations will not 

       be paid for separately, but shall be included in the price bid

       for "Curb and Gutter - Type 1."

R = �"R = �"

R = �"

R = �"
R = 2" Max.

R = 3" Max.

R = �" R = �"

See note 6

See note 6

See note 6

Contraction joint

(see note 4 for spacing)

No. 4 bars  5’- 8" 

spaced  4’- 0" C.-C.

3
"

�" Expansion

 Material

Backer

Rod

This includes inlets located on radii.  The reinforcement shall

be extended to the second joint (rebar placed through the 

first joint) in cases where the 3’ min. panel length cannot be

obtained.

NOTES:

1.  Curb and Gutter Type 1 to be used.  Section "A" to be used

    with (-) pavement slopes and section "B" to be used with 

    (+) pavement slopes.

2.  Contraction Joints: Tool the Curb & Gutter 2" as shown on the

    contraction joint details.

3.  Isolation Joints: Isolation joint material shall be �"

    pre molded conforming to section 826.02C or D of the standard

    specifications.  The opening for the backer rod and joint

    sealant shall be formed by a pre-cut piece of wood or

    other material approved by the engineer.  Dowel supports are

    not required on the second pour at a cold joint, metal caps

    and  greased dowels shall be installed in the cold joint for

    the second pour. 

4.  Joint Spacing: For hot bituminous pavements the joint

    spacing for the curb and gutter shall be 10’ max. with the

    panels on each side of the inlets. 

    For concrete pavements the joint spacing for the curb and

    gutter shall match the pavement joint on PCC Pavements.

5.  Joint sealing: All contraction and isolation joints shall be

    sealed as shown in the details.  The joint sealant for con-

    traction joints shall conform to section 826.02B. The sealant

    for expansion joints shall be as specified in note 3 above. 

    The sealant shall be tooled and installed in accordance 

    with the manufacturer’s recommendations.

6.  Depth of Face of Gutter:  For hot bituminous pavement the

    depth of gutter shall be as shown. For PCC pavements the 

    depth of gutter shall match the adjacent PCC pavement.

7.  The cost for all labor, equipment, and material necessary

    to construct contraction & isolation joints shall be

    included in the price bid for curb and gutter.

8.  On street returns and other locations where the new curb 

    and gutter ends and does not abut existing curb and gutter, 

    the end two (2) feet of the curb shall be tapered from 6" 

    in height to 0". A �" premolded isolation joint which 

    is full depth and the same shape as the curb and gutter 

    shall be installed just ahead of the taper. An 18" tie bar 

    shall be installed across the joint.

26"

9
"

1
2
"

2" S.W Ledge

Curb & Gutter Type 1 (Sec. A & B)

Adjacent to Concrete Sidewalk,

Median, or Parking Lot

10-17-97 General revisions

12-01-04 PE Stamp added

10-31-06 Added note 8

11-02-07 2"ledge,Section A&B

(Sec.A shown.See Sec.B

for additionaldetails.)
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4518

6"

6"

6"

Gutter
Type 1

6"

6"

Keyed construction
joint

Note No. 3

Gutter
Type 1

12"

Keyed construction
joint

4" Base

4" Base

Note 9

24"

Sidewalk

Varies

Note 9

24"

Gutter Type 1

Curb & Gutter

Type 1

Note No. 1

Note No. 2

Note No. 2

Note No. 3

Note No. 3

Curb & Gutter

Type 1

Keyed

Keyed

Note No. 1

Note No. 1

Note No. 1

A A

5.5’ 5.5’

5.5’ 5.5’

A A

B

B

B

B

DRIVEWAY TYPE 2A

DRIVEWAY TYPE 2B

CONCRETE DRIVEWAY TYPE 2 and 3 (URBAN)

Gutter Type 1

5%   

3%   8%   

5%   

20
:1
 M
in

12
:1
 M

ax

12
:1 

Max20
:1 

Mi
n

50:1

DRIVEWAY TYPE 3

6"

B

B

6" SECTION A-A

8" SECTION A-A

8"

6"

Grade G1

Desirable

(0-500)

(500-1500)

2%

Maximum Desirable

Dimension (L) ft.

12

20

40 40

20

6

Minimum Desirable

6%

Grade Changes (D)

Maximum

6%

3%

4

1

Note No. 3

7"6"

0.6"
1.2"

18"6"Concrete Driveway

12"

Slope varies

9"

4

1

8"

18"6"

0.8"

1.6"

Concrete driveway

Slope varies

8"

6.0’ MIN.

12"

SUMMIT

4" Base

G2

G3

G1

(L)

4" Base

12"

SAG

Note 9

Note 9

Driveway

ADT

( > 1500)

3%

0%

Varies

Note 9

SidewalkSidewalk

Sidewalk Sidewalk

Driveway Pay Limits

Driveway Pay Limits

12:1 Max

12:1 Max12:1 Max

12:1 Max

Slope Varies

Slope Varies

12% or
controlled
by vehicle
clearance

15% or
controlled
by vehicle
clearance

8" SECTION B-B
CONCRETE DRIVEWAY DETAILS

6" SECTION B-B
CONCRETE DRIVEWAY DETAILS

09-12-07

5.5’Width as shown in Plans5.5’

5.5’Width as shown in Plans5.5’

Driveway
Width as shown in Plans

Driveway Type 2 & 2A

Driveway Type 2 & 2A

Driveway
G3 = 2%+D

2% Max
Slope

2% Max
Slope

Driveway
G2 = D-2%

G1

6" or 8"

6" or 8"

Sidewalk (Paid as
Driveway Concrete)

Sidewalk (paid for as
Driveway Concrete)

2.5’ 2.5’

NOTES:
1.  On bituminous pavements place a �" isolation
  joint full depth and the same shape as the curb
  and gutter.  On PCC Pavements the curb and gutter
  joints match those of the pavement.

2.  Joint spacing:The driveway joint spacing shall
  match the curb and gutter or P.C.C. Pavement joint
  spacing.  (See Standard Drawing D-748-1).  The joint
  may be a keyed construction joint, a sawed, or a
  grooved joint.  The joint depth shall be a minimum
  of 1/3 the depth of the concrete.

3.  Gutter-Type 1 shall be paid for at the unit
  price bid for "Curb and Gutter-Type 1".

4.  6" Driveway to be used unless otherwise specified.

5.  All joints shall be sealed. The joint sealant shall
  be low modulus silicone. The sealant shall be installed
  and tooled in accordance with the manufacturer’s
  recommendations

6.  All costs for labor, equipment, and material
  necessary to construct and seal joints shall be 
  included in the price bid for the driveway.

7.  4" base material shall be placed under the concrete
  driveway.  All labor and materials necessary to place
  the base material shall be included in the price bid for
  Salvage Base Course or Aggregate Base Course CL 5.

8.  Sidewalk that falls behind a driveway shall be constructed
  to the same thickness as the driveway and shall be paid
  for as driveway concrete.

9.  5’ is desireable but if 5’ cannot be used,
  4’ is the minimum allowable width.

5.5’ Min

5.5’ Min

5.5’ Min

5.5’ Min

Mark S. Gaydos
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SIDEWALK D-750-2

Mark S Gaydos,

þÿ
�5

"L"BAR DETAIL

#3 BAR
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TYPICAL JOINT LAYOUTS

UTILITY BLOCKOUT

TYPICAL ISOLATION JOINT SEAL

(longitudinal and transverse)

CONCRETE SIDEWALK DETAILS

S
id

ew
al

k

C
oncr

et
e

Radius

varies

#3 x 12" tie 

bar at 18" sp.

Isolation joint

E
qual

sp
a
c
e
s

Isolation joint

E
q
u
a
l 

s
p
a
c
e
s

#3 x 12" tie 

bar at 18" sp.

S.W
.

Equal spaces

Radius

varies

Isolation joint

Radius

varies

#3 x 12" tie 

bar at 18" sp.

#3 x 12" tie 

bar at 18" sp.

Utility

þÿ���"� �i�s�o�l�a�

Notes:

Method of payment: The curb ramp will not be paid

for separately, but shall be included in the quantities

& paid for at the unit price for concrete sidewalk

and curb & gutter.

 

The cost for all labor, equipment, and material

(pre-molded expansion material & hot bituminous

joint filler) necessary to construct contraction and

isolation joints shall be included in the price bid

for sidewalk.

 

4" base material shall be placed under the concrete

sidewalk.  All labor and materials necessary to place

the base material shall be included in the price bid

for Salvage Base Course or Aggregate Base Course CL 5.

Details showing curb ramps and detectable warning

panels on this drawing are for joint and reinforcing

layout purposes only.  See Standard Drawing D-750-3

for curb ramp and detectable warning panel details.

As shown in the plans or as directed by the engineer,

a curb shall be constructed where the existing sidewalk

is to be lowered, or abuts a building or adjacent property.

The curb will be paid for at the unit price bid for the item

"Curb - Type I" per lineal foot.

Transverse sidewalk joint spacing shall vary from 4’-6’ to

create approximate square panels.  When the sidewalk is

adjacent to the curb & gutter, the sidewalk joint spacing

shall be varied so that the sidewalk joints match up with

the curb & gutter joints.

Longitudinal joints shall be used where the sidewalk

width is 8’ or greater, and shall be spaced at half the

sidewalk width.

1.

2.

3.

4.

5.

6.

7.

Varies

Varies

Varies

Varies
Varies

Varies

Sidewalk

Width as shown on

Plan & Profile sheets

þÿ�M�i�n�.���"� �i�s�o�þÿ�M�i�n�.���"� �i�s�o�

Concrete Median
2" Ledge

CONCRETE MEDIAN DETAIL

4" Base

Earth Fill

9"

8"

9"

8"

24" Varies 24"

6" 6"

Sidewalk to be replaced

Sidewalk Sidewalk

4" Base

12" Max

4" Base

þÿ�M�i�n�.���"� �i�s�o�

Sidewalk

4" Base

þÿ�M�i�n�.���"� �i�s�o�

#3 "L" bar

at 4’ spacing

26"12"

Varies 24"

26"12"

Varies 24"

9"9"

12" Max

7"

5"
5"

7"

8" 8"

þÿ�M�i�n�.���"� �i�s�o�l�a�t

abutting concrete or asphalt

þÿ�M�i�n�.���"� �i�s�o�

when abutting

concrete or asphalt

Building facade

þÿ� �M�i�n�.���"� � �i�s�

SIDEWALK WITH CURB DETAIL

(Building face application)

Curb (See Note 5)

Max Slope 2%

SIDEWALK WITH CURB DETAIL

(Adjacent property application)

Curb (See Note 5)

Adjacent property

Max Slope 2%

Joint width (3/4" or as shown on detail)

Hot poured bituminous joint filler

Pre-molded expansion material

(full depth below filler)

Depth of Sidewalk

Top of sidewalk or curb
þÿ ��"� � 

þÿ 

Contraction joints

þÿ &�"� 

þÿ���"� �i�s�o�l�a�t�i�o�n�

side of driveways, at street

intersections, and at 150’

maximum spacing.

 

Contraction joints

Contraction joints

Utility dia. plus 8"

 

E
qual

sp
a
c
e
s

Max Slope 2%

09-01-92    Remove Detectable Warning

09-23-92    Revised Expansion Joint

12-05-93    Isolation Joint

02-16-94    General Revisions

07-18-01    Revised joints

03-11-02    Revised Section A-A

10-23-03    Added detectable warning

01-15-04    Added Maximum Slopes

01-24-04    Rev notes - Added base

12-01-04    PE Stamp added

09-12-07    Major Revisions

11-02-07    Thickened sidewalk abutting

         curb & gutter,added concrete

         median detail

SIDEWALK DETAIL

(Installed adjacent to curb and gutter)
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CURB RAMP DETAILS

09-13-07

D-750-3

Mark S Gaydos,

4518

12/18/07

5
0
:1

50:1

See Detail A

See Detail A

Detail A

Top of curb

Flow line

Lip of gutter5"

1"

5"

Flow line

Top of curb

Lip of gutter
12:1 12:1

Detectable Warning Panel(s)

Varies

Varies

Varies

2’

Varies 6" to 8"

5’ Max

Varies

2’

2’

2’

Lip of gutter

Flow line

SECTION A-A

2’

1"

12"

50:1

5"

7"

Varies

4"

Detectable Warning Panel

#3 x 12" tie

bar st 18" sp.

1
2
:1

 M
a
x

12:1 Max

2’

TYPE A

Perpendicular Ramp

(Preferred)

TYPE B

Perpendicular Ramp

(Preferred)

TYPE D

Perpendicular Ramp

(Acceptable)

TYPE E

Diagonal Ramp

(Where Necessary)

A

6"

12"

12
:1

12
:1

12:1 Max

1
2

:1
 M

a
x

12:1

12:1

1
2
:1

1
2
:1

A

3’

A

A

50:1

12:1
 M

ax

12:1
 M

ax

1"

SECTION B-B

 

Detectable Warning PanelSidewalk

Flow Line

Lip of Gutter

6" to 8"

12"

4" Base

#3 x 12" tie

bar at 18" sp.

B B B B

B

B

B

B

2’B

B

Flexible Delineator

36" Yellow - 1 per corner

See Detail A

Crosswalk

Crosswalk

Crosswalk

Crosswalk

Crosswalk

Crosswalk

Crosswalk

Note 1

#3 "L" tie

bar at 48" sp.

þÿ�5

Pedestrian

Push Button

C
ro

ss
w

alk

Note 1

1"

Crosswalk

TYPE C

Diagonal Ramp

(Acceptable)

"L" Bar Detail

#3 Bar

DEPRESSED CURB FOR PEDESTRIAN CROSSING

(TYPE B & E RAMPS)
DEPRESSED CURB FOR PEDESTRIAN CROSSING

(TYPE A RAMP)

N
o
te

 2

N
o
te

 2

Note 2

Note 1

Note 1

Note 1

09-20-07   Revised detail A

* All faces and top 6" edge of

 island to be painted yellow

N
ote

 1

5’ Desireable

4’ Min.

See Note 3.

  
C
u
rb

P
ay

 L
en

g
th

  
C

u
rb

Pay L
ength

See Note 3.

Curb 

24" Ramp width = Sidewalk width 24"

Varies Ramp width Varies

See Note 1

12:1 Max
Crosswalk

12:1 Max

Flowline, or 

finished shoulder

where no curb and

gutter exists.

Asphalt surfaced

shared-use path

6"

Detectable warning panel(s)

to be installed on concrete slab

having a thickness equal to the

asphalt path surfacing (but not

less than 4").

Width of slab and detectable

warning panels to match width

of shared-use path.  

Concrete Pad Detail For

Asphalt Surfaced Shared-Use Path

2’ See Detail A

4’ Min.

4’ Min.

(4’ Min.)

6" Curb

Raised Concrete Island

(Paid for as Sidewalk).

To be constructed integrally

with the sidewalk as one pour.

10-26-07   Revised Section B-B, detail

        C, misc. labeling, Notes, and 

        added concrete pad detail.

Notes:

1.  For sidewalk installations, a 5’ ramp

  width should be used.  Where site

  conditions do not allow a 5’ ramp

  width, a 4’ ramp width may be used.

  Detectable warning panels shall be

  installed to match the ramp width 

  (Ramp width is defined as the 

  useable portion of ramp,excluding 

  flared aprons if used).

  Where ramps are installed for 

  shared-use paths, the ramp width 

  and detectable warning panel width

  shall be equal to the width of the 

  shared-use path.

2.  5’ is desireable but 4’ is the minimum

  allowable distance. If the 4’ minimum

  distance cannot be provided, Ramp

  Type C shall be used.

3. The curb shown in the details for 

  Type C and D curb ramps shall be 

  measured by the lineal foot, and

  paid for at the unit price bid for the

  item "Curb - Type I."

12-18-07   Revised Note 1.
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CHAIN LINK FENCE D-752-2
for tensioning wire

Line post tops to be eye type

Line post

or top rail (see plans).

Top tensioning wire

9" Min. dia.
3
6
"

3
2
"

wire
Bottom tensioning

9" Min. dia.

Hook bolt

lock

duty

Heavy 

10’ Max.10’ Max. 4’

Line post

Horizontal brace

End post

4’

device

Locking

frame

Gate

�" Truss rod

Truss tightener

Concrete Base

Crowned for drainage

15" Min. dia.

(�" x�",12" spacing)

Stretcher bar bands

var. length)

(�" x�",

Stretcher bar

12’

cap

Bullet head

Gate post

3"

ties
fabric 
wire
9-Ga. 

Ground line

device
Locking

lock
duty
Heavy

tightener
Truss

End post

�" Truss rods

Gate frame

(midpoint of gate)

Horizontal brace

15" Min. dia.

Gate post

Gate hinge

Truss tightener

Pivot type hinge

15" Min. dia. 15" Min. dia.

(12" spacing - see detail below)

9-Ga. wire type fabric ties

10’ Max. 10’ Max.

Line post

Horizontal brace
Horizontal brace

Line post

4’

�" Truss rod
Stretcher bar

Brace post

Ground line

tightener

Truss

Crowned for drainage

9" Min. dia.
9" Min. dia.

15" Min. dia.

�" Truss rod

Line post

Horizontal brace

End post

Stretcher bar�" Truss rod

4’

9" Min. dia. 15" Min. dia.

Crowned for drainage

tightener
Truss

Termination at grade separation &

interchange cross roads

Normal termination

10’ Max.

 10
’ Max.

* End post

15" Min. dia.

Tension wire

the engineer in the field.

when determined necessary by

inslopes shall be installed

Additional 10’ spans on*

Inslope

Bottom of fabric

Top of fabric

3"

Tension wire

Varies

3"

Line post

Horizontal brace

10’ Max.

10’
 Max.

Line
 po

st

Ho
rizo

nta
l br

ace

Corner post ro
d�

" 
T
ru
ss

�
" Truss rod

Stretcher bar

9" Min. dia.

9" Min. dia.

15" Min. dia.

tightener

Truss
tightener

Truss

1.25"

1.625"

B

A

fabric

Chain link

line post

Eye type

wire

Top tension

brace

Horizontal

end

Brace band

Brace

Post

band

Truss

(crowned)

concrete

Top of

rod

�" Truss

tightener

Truss

Post

brace

Horizontal

rod

�" Truss

end

Brace

band

Brace

Post

fabric

Chain link

finish

Knuckled

tension wires

Top & bottom

band

Brace

Post
around bolt

Wrap twice

wire.

min around

4 Wraps

tension wire

7 Ga. Top or bottom

finish

Knuckled

Gate frame

Chain link fabric

48"

Line post

hinge

Gate

post Anchorage
Driven line

(spacing 12" C to C)

9-Ga.wire type fabric ties

fabric tie
9-Ga. wire type

fabric tie
9-Ga. wire type

(spaced at 18" centers)

11-Ga.hog ring ties

11-Ga. hog ring ties

3
6
"

3
2
"

Roger Weigel
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A

B

9/28/10

and Weights, details, & notes

Revised Equivalent Post Sizes9-28-10

LINE POST PEDESTRIAN GATE

VEHICLE GATE

DOUBLE BRACE ASSEMBLY

FENCE TERMINAL

CORNER ASSEMBLY

POST

LINE 

BRACE RAIL

TOP &

ROLL FORMED POST

ATTACHMENT

BRACE

BAR BAND

STRETCHER

AT TERMINAL POSTS

TRUSS ATTACHMENT

FASTENER DETAIL

HOG RING

LINE POST TOP DETAIL

ANCHORAGE

TENSION WIRE

TIE DETAIL

WIRE TYPE FABRIC

TOP VIEW

ATTACHMENT

BRACE & TRUSS

TOP VIEW

"H" COLUMN POST

ANCHORAGE

LINE POST

ALTERNATE

LINE POST

POST

OF

USE

POST

LINE

POST

GATE

POST

BRACE

EQUIVALENT POST SIZES AND WEIGHTS

"H" COLUMN STEELROUND STEEL ROLL FORMED

Size Weight Size WeightSize Weight - Lbs./Ft.

Lbs./Ft. A B Lbs./Ft.Out. Dia. Grade 1 Grade 2

1.35

2.78

2.25"

2.25" 1.70"

3.261.70"

3.26

1.900"

2.375"

2.375"

2.875"

3.500"

4.000"

1.660"

1.900"

1.660"

2.375"

2.875"

2.72

3.65

3.65

5.79

9.11

2.27

2.72

2.27

3.65

5.79 4.64

3.12

1.84

2.28

1.84

5.71

4.64

3.12

3.12

2.28

NOT PERMITTED
 

STEEL POSTS
 

"H" COLUMN

FOR GATE

FRAME

EXTERIOR

BRACE

HORIZONTAL

6’ or less

Gate width

over 6’

Gate width

2.406’ or less

Over 6’

6’ or less

Over 6’

6’ or less

Over 6’

HEIGHT

FABRIC

CORNER

END or

6.56

7.58

NOT PERMITTED
 

STEEL POSTS
 

ROLL FORMED

All

A B

1.875"   1.625"

2.25"    1.70"

1.625" x 1.25"

NOTES:

ROLL FORMED POST

for the first line post(s) adjacent to the terminal posts.

A concrete anchorage shall be used for all end, corner, and brace posts, and

  

may be abutted next to the right-of-way fence.

Private fences shall not be connected to the highway right-of-way fence, but

 

shown in the table of equivalent post sizes and weights for the specified use.

The contractor shall have the option of using any of the types of posts

 

during the work except by written permission of the engineer.

size No. 4 or 5 at the option of the contractor but shall not be changed

of the Standard Specifications.  Course aggregate for concrete mix shall be

Concrete for the post bases shall be Class YE in accordance with Sec. 802

 

Height of fabric shall be 6’ unless otherwise shown on the plans.

 

manufacturer of the fence and approved by the engineer.

All miscellaneous fittings shall be of the type and size recommended by the

 

terminals.

made for gates, corner assemblies, double brace assemblies, or fence

1000 feet.  No deduction in measured pay length of chain link fence will be

terminals, corner assemblies, or double brace assemblies shall not exceed

or established by the engineer.  The distance between adjacent fence

Double brace assemblies shall be installed at locations shown on the plans

7.

6.

5.

4.

3.

2.

1.

6’ or less

Over 6’
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See Horizontal Clearance Table

� Graded roadway

� Finished surface width

Edge of driving lane

or Auxiliary lane

Finished shoulder

shoulder

Finished

V
e
rt
ic
a
l 
c
le
a
ra

n
c
e

12’

roadway

‘ of

S
u
p
p
o
rt

u
n
it

A
n
c
h
o
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S
ig

n
 
h
e
ig

h
t

� Roadway

roadway

‘ of

7
’ V

e
rt
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a
l 
c
le
a
ra

n
c
e

S
u
p
p
o
rt

A
n
c
h
o
r 
u
n
it

 

 

6’ Max

3’ Min

5
’ M

a
x

4
’ M
in

shared use path

5
’ M

a
x

4
’ M
in

C
e
n
te
rl
in
e
 
o
f 
ro

a
d

w
a
y

2’ Min.

0 to 2

>2 to 4

>4 to 6

>6 to 8

>8 to 10 24

22

20

18

16

OFFSET
WIDTH ft

SHOULDER 

HORIZONTAL 

ft

CLEARANCE 
TABLE

required.

of supports

sheet for number 

See summary 

Second support - 

overhang

Sign

Stop sign

edge of driving lane

Face of curb or
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ASSEMBLY DETAILS

varies 0 to 10’

note 1

See 

Roger Weigel,

fo
re
s
lo

p
e
 
d
ro

p

foreslope

foreslope

12-1-10

12-1-10

6’ Max

3’ Min

12’

R

R

R=Radius Y-Max Y-Min

40’ 50’ 15’

45’ 50’ 18’

50’ 50’ 21’

55’ 50’ 25’

60’ 50’

65’ 50’ 32’

70’ 50’ 35’

75’ 50’ 39’

80’ 50’ 43’

28’

placement of "Stop" signs.

Note: This layout is to be used for the

Y

TYPICAL SECTION (WITHOUT CURB)

SHARED USE PATH

Bicycle - Pedestrian Path

 

TYPICAL SECTION (WITH CURB)

Residential or Business District

WIDE THROAT INTERSECTION
STOP SIGN LOCATION

Support spacing

Support spacing

overhang

Sign

below top of sign

Distance support

required.

of supports

sheet for number 

See summary 

Second support - 

below top of sign

Distance support

the vertical clearance specified above.

The vertical clearance shall have a maximum height of 6" above

the driving lane.

height to the bottom of such sign shall be 5’ above the edge of

at least 30 feet or more from the edge of the traveled way, the

7’ above the edge of the driving lane.  Where signs are placed

regulatory signs on expressways and freeways shall be at least

edge of the driving lane.  All route signs, warning signs, and 

and the secondary sign shall be installed at least 5’ above the 

below another sign, the major sign shall be installed at least 8’ 

with a minimum height of 7’.  If the secondary sign is mounted 

Directional signs on expressways and freeways shall be installed

the bottom of the sign shall be at least 7’. 

Where parking or pedestrian movements occur, the clearance to

bottom of the sign to the edge of the driving lane or auxillary lane.

the road in rural districts shall be at least 5’ measured from the 

2.  Minimum Vertical clearance:  Signs installed at the side of 

not including any attached curb.

minimum sidewalk clear width of 4’ from the sign support,

horizontal clearance may need to be increased to maintain a 

is limited, a minimum clearance of 2’ shall be provided.  The

should be 3’ except where right of way or sidewalk width

1.  Curbed Roadways:  The clearance from the face of the curb

NOTES:



STRAP DETAIL

STREET NAME SIGNS

 AND ONE WAY SIGNS

SINGLE POST ASSEMBLY

ONE STRINGER OR

BACK TO BACK MOUNTING

�" Dia. bolt with

washer & lock washer

18 N.C. threaded

�" Dia. bolt with

washer & lock washer

18 N.C. threaded

Sign support

�" Dia. bolt 

with nylon 

washer, washer 

& lock washer

�" x 1"

Galv. steel strap

�" Bolt

with washer

& lock washer

�" Bolt

with washer

& lock washer

�" Dia. bolt

with washer

& lock washer

18 N.C.

threaded

both ends.

BACK TO BACK

MOUNTING

 7

 7

 7

 7

 7

 7

 7

 7

 7

 7

 7

 7ANCHOR UNIT AND

POST ASSEMBLY

18"

STRINGER MOUNTING

(WITH STRINGER IN FRONT OF POST)

BOLT MOUNTING

Top View

Side View Top View

Top View

Side View

Number
of

Posts

1

1

1

1

1

1

2

2

2

3 & 4

3 & 4

3 & 4

3 & 4

3 & 4

Post

Size

Wall

Thick-
ness

Gauge

Sleeve

Size

Wall
Thick-
ness

Gauge

Slip
Base

2

2�

2�

2�

2�

2�

2�

2�

2�

2�

2�

2�

2�

2�

12

12

12

12

12

12

12

12

12

12

10

10

10

10

2�

2�

2�

2�

12

12

12

12

12

12

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

In. In.

Anchor
Size

Without
Slip
Base

In.

2�

2�

10

(B)

Anchor
Wall

Thick-
ness

Gauge

12

12

3(C)

Telescoping Perforated Tube

1� x 1�

2 x 2

2� x 2�

2� x 2�

2� x 2�

2� x 2�

0.105

0.105

0.105

0.135

0.135

0.105

12

12

12

10

10

12

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

0.783

W
a
ll

T
h
ic
k
n
e
s
s

In
.

U
.S
.

S
ta

n
d
a
rd

G
a
u
g
e

W
e
ig

h
t

P
e
r 

F
o
o
t

L
b
s
.

M
o

m
e
n
t 
o
f

In
e
rt
ia

In
.Ö
 

C
ro
s
s

S
e
c
t.
 a
re

a

In
.Ô

S
e
c
ti
o
n

M
o
d
u
lu
s

In
.Õ

60"

P
a
y
 
le

n
g
th

12"
6"

6"

3"3"
24"

1"

4"

1"

6"

A
n
c
h
o
r 
u
n
it

P
a
y
 
le

n
g
th

�" x 1"

Galv. steel strap

8-6-09
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Mounting Details Perforated Tube

These stringers shall be

the same size as the post

Post

�" Dia. bolt

with washer

and lock washer

2�" x2�", 

2�" x 2�" 

Perforated anchor

sleeve - 12 gauge or

3 C anchor reinforcing 

�" Dia. bolts 

with washer and 

lock washer or 

rivets

Anchor plate shall 

be a minimum of 

10 gauge material 

and galvanized 

same as post

(1 post installation)

Ground line

4" Max.

See note 5

attachment bracket

Punch round and partial 

through angle so that excess 

metal fits stringer and 

post holes.

�" Dia. bolt with

washer and lock washer

(bolt length varies

with size of posts)

Horizontal

stringer

see note 1

Post

Nylon

washer
Sign

30^ to 45^

See note 3

Sign

Sign 

support

Nylon

washer
Sign 

Sign Nylon 

washer

Post

Nylon washer
Sign 

Sign support

Post

Sign

Nylon washer

Horizontal

stringer

see note 1

2�(D)

2�(D)

2�(D)

(B) - The 2�", 12 gauge posts do not need 

breakaway bases when placed in standard soils, but 

require a shim as specified by the manufacturer.

The breakaway base is required when the support is 

placed in weak soils.  The Engineer shall 

determine if the soils are weak.  Weak soils are

classified as boggy, wet, or loose soil areas.

(C) - 3" anchor unit

(D) - 2�" x 12 ga. x 18" minimum length external

sleeve required.

Anchor plate shall 

be a minimum of 

10 gauge material and 

galvanized same as post

(2 post installation)

�" Dia. bolts 

with washer and 

lock washer or 

rivets

1"

7"

1"6"6"

9" 9"

Tube

Size

In. 

The 2�" size 10 gauge is shown as 2.19" size on the plans.

The 2�" size is shown as 2.51" size on the plans.

‘ post

and sign

Note:

1.Horizontal stringers - In lieu of perforated tubes,

the contractor may substitute z bar stringers.

The z bar stringers shall be 1�" x �" thick,

1.08 lbs./ft aluminum or 3.16 lbs./ft steel.

2.Metal washers used on sign face shall have a minimum

outside diameter of �" ¨ �" and 10 gauge thickness.

3. No Parking Signs:  All no parking signs with

directional arrows shall be placed at a 30 to 45

degree angle with the line of traffic flow.  No parking

signs required at the above angles may have the

support turned to the correct angle.  If the no parking

sign is placed with another sign that has to be placed

at a 90 degree angle with the line of traffic flow, the

detailed angle strap should be used to mount the

no parking sign.  Flat washers and lock washers shall be

used with all nylon washers.  Material used for the 

attachment strap shall be included in the price bid for 

"Flat sheet for signs."

4. In lieu of using the bent bolt to attach the post to the

stringer, the contractor may choose to punch the sign

backing and place the bolt through the sign, the stringer

and the post. 

5. 4" vertical clearance of anchor or breakaway base.  The

4" x 60" measurement shall be made above and below

post location and also back and ahead of post.

Properties of Telescoping Perforated Tubes

Roger Weigel,

08/06/09
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30"

15"

3"

30"

3"

support

Sign

12"

16"

9" 9"

18"

36"

36"

6"
9"

9"

22"

9" 18" 9"

28"

12" 12"
6" 6"

24"

18" 18"

48"

9"
12"

48"

12"

40"

12" 24" 12" 6" 18" 18" 6"

36"

3"

21"

36"

18"
22"

18" 9"9"

8"

12"

40" 40"

48"

24"

3"

24"

48"

17"

38"

17"

6"

12"

8"

38"

28"

12" 24" 12" 7" 17" 17" 7"

38"

supports

Sign

S
tr
in

g
e
rs

support

Sign

S
tr
in

g
e
rss

supports

Sign supports

Sign

n

n

support

Sign

supports

Sign

S
tr
in

g
e
rs s

supports

Signn

S
tr
in

g
e
rss

supports

Signn

Sign support

S
tr
in

g
e
rss

s
S
tr
in

g
e
rs

support

Sign
supports

Signn

supports

Sign

S
tr
in

g
e
rss

n

S
tr
in

g
e
rs

S
tr
in

g
e
rss

s

n

s

Stringer Stringer

Stringer

Stringer

Assembly No. 1
Assembly No. 2

Assembly No. 3

Assembly No. 4

Assembly No. 5

1 Post

1 Post

1 Post

1 Post

1 Post

2 Posts

2 Posts

2 Posts

2 Posts

2 Posts

3 Posts

3 Posts

3 Posts
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SIGN PUNCHING, STRINGER AND SUPPORT LOCATION

" bolt.8
34. All holes shall be punched round for 

".2
1" x 12

13. Perforated square tube stringer shall be 1

shall be 0.100 inch.

2. The minimum sign backing material thickness

1. See Standard D-754-25 for mounting details.

Notes:

DETAILS REGULATORY, WARNING AND GUIDE SIGNS

Roger Weigel,

12-1-10

12-1-10



30"

60"

60"

3"

35"

5" 6"

8"

12"

12" 12"

46"

9" 9"

18" 24" 18"

28"

8"

46"

12" 18" 18" 12"

46"

Sign supports

Stringer

Stringer

Stringer

Stringer

support

Sign

supports

Signn

r

support

Sign

support

Sign

support

Sign

support

Sign

supports

Sign

S
tr
in

g
e
rss

S
tr
in

g
e
rss

S
tr
in

g
e
rss

Sign supports

support

Sign

supports

Signn

S
tr
in

g
e
rs

S
tr
in

g
e
rss s

Sign supports

12"

"2
11

18"
"2

11

18"

"2
11

24"

"2
11

24"

3"

30"

3"

12"

3"

30"

3"

12"

30"

3"

36"

3"

15"

22"

18"

28"

3" 12" 12" 3"

6" 6"

6" 6"

6"

36"

48"24"

12"

15"15"

34"

18"

34"

24" 12" 12"

34"

9"

9"

6" 6" 6" 6"

s
u
p
p
o
rt
s

S
ig

n

S
tr
in

g
e
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S
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g
e
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SIGN PUNCHING, STRINGER AND SUPPORT LOCATION

REVISIONS
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1 Post 2 Posts 3 Posts

Assembly No. 6

1 Post

1 Post

1 Post

2 Posts

2 Posts

2 Posts

3 Posts

3 Posts

1 Post

Assembly No. 7

Assembly No. 8
Assembly No. 9

Assembly No. 10

Assembly No. 11

1 Post

" bolt.8
34. All holes shall be punched round for 

".2
1" x 12

13. Perforated square tube stringer shall be 1

shall be 0.100 inch.

2. The minimum sign backing material thickness

1. See Standard D-754-25 for mounting details.

Notes:

DETAILS REGULATORY, WARNING AND GUIDE SIGNS

Roger Weigel,

12-1-10

12-1-10



Wheel track

Wheel track

 R R

C
R

O
S
S
I

N
G

R
O

A
D

R
A
I
L

2’-10"

"4
12’-10

"2
16’-4

"4
114’-10

"8
34’-4

5’-9"

18’-0"

45°

10°

Curb face

of Roadway‘ 

2’x6’, 2’x8’, 2’x10’ or 2’x12’ white line

30’

10’

Edge line

Edge line

30-40 mph

0-25 mph

and above

45 mph 

8"

8"

12" 25’

15’

5’

Chevron Width
Limit

Speed

70 mph

65 mph

60 mph

55 mph

50 mph

45 mph

40 mph

35 mph

30 mph

25 mph

20 mph min. 100 ft

min. 100 ft

min. 100 ft

min. 100 ft

125 ft

175 ft

250 ft

325 ft

400 ft

475 ft

550 ft

Distance

Advance

Percentile Speed

 Posted or 85th 

for Railroad Warning Signs

Advance Placement Distance

45° to Traffic

Chevron Spacing

6’-4"

3’-0"

8"

2
’-
4
"

5
’-
4
"

1
’-
8
"

3
’-
8
"

4"

8
"

1’-0"

8
’-
0
"

=3’-4"R

=2’-4"R

1’-8"

16 S. F.

9
’-
6
"

5
’-
0
"

4
’-
6
"

1
’-
0
"

3’-4"

1’-2" 1’-0"

12 S. F. 41 S. F.

16" 7" 16" 7" 15" 1" 16"

8’-0"

16"

42"

22"

16"

4"

4"

4"

4" 4"

4"

4"

4"

6’-6"

22 S. F.

4"

4"4"
4"

4"

4"

4"

4"
16" 16"

2"
16"

5"
16"

16"

4"

8"

16"

8"

16"

16"

12"

8’-0"

6’-3"

6"

22 S. F.

16"
4"

16"
4"

16"
4"

16"
4"

16"
4"

16"

4"

4"

4"

4"

4"
4"

4" 4"

16"

4"

6"

16"

8"

16"

4"

18"

8"

34.5 S. F.

16"
4"

16"
4"

16"
4"

16"
4"

16"
4"4"4"

16"
4"

16"

16"

8"

4"

16"

16"

4"

16"

8"

4"

4"

4"

4"

4"

4" 4"

4" 4"

4"

4"

4"

4"

4"

4"

4"

4" 8"

46 S. F.

8’-0"

12’-0"9’-8"

8’-0"

11’-8"

3’-0"

8"

2’-8"

4"

4"

8"

5’-4" 1’-0" 5’-4"

=3’-4"R

=2’-4"R

1’-8"

8’-4"

2’-8"

3’-8"

2’-0"

2’-4"

1’-8"

2’-4"

29 S. F.

6’-0"

 "4
31’-0

"4
31’-9

"4
31’-0

"4
32’-0

1’-1"

"4
13

4 S. F.

8"

R=3’-4"

1’-0"

1’-0"

7’-6"

3’-0"

8"

3’-4"
1’-2"

4"

8’-0"

7’-5"

5’-4"

3’-8"

1’-8"

2’-4"

1’-8"

12’-9"

5’-0"

7’-9"
=2’-4"R

27 S. F.

gate, if present

Stop line 8’ from
stripe

barrier

4" yellow

‘ of driving lane

W10-1

3 Bands (12’ lane)            72 S.F.

Railroad cross & 2 R’s   60.5 S.F.

white unless noted otherwise.

See plans for correct message.  All pavement markings shall be

symbols should be used in each approach lane.

extend across all approach lanes, and individual R X R

crossing.  On multi-lane roads, the transverse bands should

for two-lane approach operation on the approach to a

A three lane roadway should be marked with a centerline

Notes:

R15-1

Drawing D-754-81
See Standard

10’

24’

60’

20’ 16’

See Advanced Placement Distance table at right

2’

3.3’ 6.6’
16"

6’ 1.6’

2’

20’ max
19’ min

15’

Bands at right angles to pavement
 

4" yellow ‘

between lines

4" space

2’

24"

24"

24"

24"

24"

24"

24"

24"

30"

6" min to 15" max

12" min to 30" max

12" min to 30" max

30" max

20^ from the edge of the roadway.

The merge arrow shall be rotated 

Note:
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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 originally

Continental Crosswalk Detail

Centerline Pavement Marking Skip Spacing Detail

Chevron Crosshatching Table

D-762-1Pavement Marking Message Details

12-6-11

Roger Weigel,
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