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Holidays, legal ........................................................................................................................................ 72 
Hours of labor and overtime rates .......................................................................................................... 71 
Hydrants ............................................................................................................................................... 830 
Hydrated lime ....................................................................................................................................... 853 
Hydraulic cement.................................................................................................................................. 844 
Hydro seeding and hydro mulching ...................................................................................................... 762 
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Illumination: 
 cable and wire ....................................................................................................... 723, 731, 955, 956 
 conduit................................................................................................................................... 718, 953 
 electrical energy ............................................................................................................................ 730 
 excavation ............................................................................................................................. 716, 726 
 foundations.................................................................................................................................... 721 
 grounding ...................................................................................................................................... 728 
 junction boxes ............................................................................................................................... 722 
 luminaires.............................................................................................................................. 732, 963 
 maintaining.................................................................................................................................... 733 
 photocontrol electronic relay ......................................................................................................... 731 
 poles and arms.............................................................................................. 723, 726, 957, 958, 959 
 regulation, standards, and codes .................................................................................................. 714 
 removing ....................................................................................................................................... 712 
 salvaging ....................................................................................................................................... 712 
 sign ............................................................................................................................................... 736 
 testing............................................................................................................................................ 734 
Impact attenuators: 
 permanent ..................................................................................................................................... 671 
 temporary .............................................................................................................................. 138, 144 
Incomplete bids ...................................................................................................................................... 20 
Increase or decrease of bid .................................................................................................................... 19 
Increase or decrease in work or quantities............................................................................................. 27 
Infringement of patents........................................................................................................................... 68 
Inlets..................................................................................................................................................... 291 
Inlets, adjusting .................................................................................................................................... 305 
Inspection: 
 fees ................................................................................................................................................. 65 
 final ................................................................................................................................................. 48 
 general ............................................................................................................................................ 35 
Inspectors, authority and duties.............................................................................................................. 33 
Instructions to bidders ............................................................................................................................ 14 
Insurance: 
 certificate......................................................................................................................................... 76 
 liability ............................................................................................................................................. 75 
 workmen's compensation.......................................................................................................... 70, 75 
Interpretation of plans and specifications ............................................................................................... 27 
Interpretation of quantities ...................................................................................................................... 16 
Interest, conflict of .................................................................................................................................. 76 
Investigations of subsurface conditions.................................................................................................. 16 
Irregular proposals ................................................................................................................................. 20 
Irrigation pipe................................................................................................................................ 272, 810 
Irrigation systems ................................................................................................................................. 809 
Islands, portland cement concrete........................................................................................................ 655 
Issuance of bidding documents .............................................................................................................. 14 
 
  
J 
 
Jacking pipe ......................................................................................................................................... 254 
Jetting and drilling, piling .............................................................................................................. 336, 338 



i - 15 

Job mix formula: 
 asphalt concrete pavement ................................................................................................... 577, 590 
 emulsified asphalt concrete pavement .......................................................................................... 564 
 emulsified asphalt slurry seal ........................................................................................................ 534 
Joints: 
 asphalt concrete pavement ........................................................................................... 580, 607, 608 
 bridge end panels.......................................................................................................................... 379 
 drainage curb ................................................................................................................................ 300 
 emulsified asphalt concrete pavement .................................................................................. 570, 571 
 portland cement concrete curbs, walks, etc. ................................................................................. 656 
 portland cement concrete pavement ..................................................................................... 628, 646 
 structures ...................................................................................................................................... 451 
Joint filler, expansion............................................................................................................................ 880 
Joint filler, preformed............................................................................................................................ 880 
Joint material for concrete pipe ............................................................................................................ 880 
Junction boxes ............................................................................................................................. 722, 954 
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Labor: 
 force account................................................................................................................................. 114 
 nondiscrimination ............................................................................................................................ 70 
 wages on public works .................................................................................................................... 71 
 work force........................................................................................................................................ 85 
Laboratory, field.................................................................................................................................... 125 
Land limitation and requirements, Agency-controlled............................................................................. 52 
Landscape: 
 irrigation systems .......................................................................................................................... 809 
 planting.......................................................................................................................................... 768 
 seeding.......................................................................................................................................... 757 
Lapping and splicing, reinforcement..................................................................................... 346, 347, 348 
Laws: 
 air, noise, and water pollution........................................................................................................ 180 
 general ............................................................................................................................................ 66 
 hazardous waste and hazardous substances ............................................................................... 178 
 industrial accident protection........................................................................................................... 70 
 navigable waters ............................................................................................................................. 70 
 permits, licenses, and taxes ............................................................................................................ 67 
 protection of cultural resources ..................................................................................................... 183 
 protection of fish, wildlife, and plants............................................................................................. 182 
 protection of wetlands ................................................................................................................... 183 
 required payments by Contractor .................................................................................................... 69 
 safety, health, and sanitary provisions ............................................................................................ 70 
 trespass........................................................................................................................................... 80 
 wage rates for public works projects ............................................................................................... 71 
Layout, construction stakes, lines, and grades....................................................................................... 34 
Legal holidays ........................................................................................................................................ 72 
Legal relations and responsibilities......................................................................................................... 66 
Liability insurance................................................................................................................................... 75 
Licenses ................................................................................................................................................. 67 
Light poles.................................................................................................................................... 731, 957 
Lighting: 
 highway ......................................................................................................................................... 731 
 sign ............................................................................................................................................... 736 
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Limitations of operations......................................................................................................................... 86 
Limits of clearing and grubbing............................................................................................................. 189 
Lines, grades, and construction stakes .................................................................................................. 34 
Liquid asphalt in asphalt concrete pavement........................................................................................ 588 
Liquidated damages ............................................................................................................................... 94 
Load tests for piling .............................................................................................................................. 339 
Longitudinal joints, portland cement concrete pavement.............................................................. 628, 646 
Loop detector ....................................................................................................................................... 747 
Low strength material ........................................................................................................................... 271 
Lumber and timber, structural....................................................................................................... 427, 859 
Luminaire (See Illumination) 
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Mailboxes and supports........................................................................................................................ 805 
Maintaining, signals and lighting................................................................................................... 149, 733 
Maintenance during suspension of work ........................................................................................ 91, 131 
Manhole steps ...................................................................................................................................... 883 
Manholes and inlets: 
 adjusting........................................................................................................................................ 301 
 excavation and backfill .................................................................................................................. 292 
 general .......................................................................................................................................... 291 
 materials................................................................................................................................ 291, 883 
 testing............................................................................................................................................ 294 
Markers, pavement....................................................................................................................... 681, 931 
Mass (Weight) of steel reinforcement................................................................................................... 349 
Mast arms............................................................................................................................................. 724 
Materials: 
 acceptance guides .......................................................................................................................... 54 
 advance allowance for materials on hand ..................................................................................... 107 
 Agency-furnished ............................................................................................................................ 51 
 allowance for materials left on hand.............................................................................................. 109 
 buy America .................................................................................................................................... 50 
 buy Oregon ..................................................................................................................................... 51 
 conformance and quality compliance documents............................................................................ 54 
 defective.......................................................................................................................................... 78 
 notification of source ....................................................................................................................... 49 
 ordering, producing, and furnishing................................................................................................. 49 
 ownership on Agency lands ............................................................................................................ 52 
 patented .......................................................................................................................................... 68 
 quality control .................................................................................................................................. 54 
 source of ......................................................................................................................................... 49 
 specifications and test methods reference ...................................................................................... 54 
 statistical acceptance ...................................................................................................................... 63 
 storage and handling....................................................................................................................... 64 
 weighing .......................................................................................................................................... 97 
Measurement of pay quantities .............................................................................................................. 97 
Members, prestressed concrete ........................................................................................................... 382 
Membrane, waterproofing..................................................................................................................... 468 
Metal incidental structures: 
 bridge rail ...................................................................................................................................... 465 
 handrail ......................................................................................................................................... 930 
 posts.............................................................................................................................. 659, 697, 929 
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Methods of curing (See Curing) 
Metrication.............................................................................................................................................. 12 
Mix designs: 
 asphalt concrete pavement job mix formula .................................................................................. 590 
 drilled shafts, concrete .................................................................................................................. 321 
 emulsified asphalt slurry seal ........................................................................................................ 535 
 portland cement concrete pavement ............................................................................. 620, 638, 835 
 structural concrete................................................................................................................. 355, 835 
Mixing: 
 emulsified asphalt concrete pavement .......................................................................................... 568 
 portland cement concrete pavement ..................................................................................... 626, 644 
 shotcrete ....................................................................................................................................... 242 
 structural concrete......................................................................................................................... 367 
 treated subgrade ........................................................................................................................... 220 
Mobilization .......................................................................................................................................... 128 
Moisture, excess in embankment construction..................................................................................... 198 
Monies due Contractor, assignment of................................................................................................... 81 
Monthly estimates ................................................................................................................................ 103 
Muddying of streams ............................................................................................................................ 180 
Mulching: 
 erosion control............................................................................................................................... 169 
 plant .............................................................................................................................................. 786 
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Navigable waters, protection .................................................................................................................. 70 
Noise control ........................................................................................................................................ 182 
Nondiscrimination, labor......................................................................................................................... 70 
Notice of claim...................................................................................................................................... 117 
Notice of completion............................................................................................................................... 48 
Notice of delay........................................................................................................................................ 90 
Notice to proceed ................................................................................................................................... 26 
Notices, delivery of ................................................................................................................................. 36 
Notification by Contractor of source of material...................................................................................... 49 
 
  
O 
 
Obstructions, removal of structures and............................................................................................... 185 
Omitted items, payment for .................................................................................................................. 111 
Open graded: 
 aggregate base ............................................................................................................................. 918 
 asphalt concrete pavement ........................................................................................................... 590 
Opening and comparing bids.................................................................................................................. 20 
Opening sections to traffic .................................................................................................................... 123 
Operations, limitations of ........................................................................................................................ 86 
Ordering, producing and furnishing materials......................................................................................... 49 
Orders by the Engineer .......................................................................................................................... 33 
Overhead costs, adjustment of............................................................................................................. 115 
Overhead sign structures ..................................................................................................................... 697 
Overruns in quantities .......................................................................................................................... 102 
Overtime, hours and wages.................................................................................................................... 71 
Owner/Operator data.............................................................................................................................. 74 
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Pads, bridge bearing ............................................................................................................................ 433 
Painted pavement striping.................................................................................................................... 683 
Painting steel bridges (See Coating steel structures) 
Parking of equipment and vehicles....................................................................................................... 129 
Partial payments................................................................................................................................... 103 
Patents, copyrights, and trademarks ...................................................................................................... 68 
Paved culvert end slopes ..................................................................................................................... 290 
Pavement cutting for pipe trenches ...................................................................................................... 251 
Pavement: 
 asphalt concrete.................................................................................................................... 575, 582 
 emulsified asphalt concrete........................................................................................................... 562 
 groove in portland cement concrete ...................................................................................... 629, 647 
 joints for portland cement concrete ....................................................................................... 628, 646 
 markers ......................................................................................................................................... 681 
 portland cement concrete...................................................................................................... 620, 638 
 removal, cold plane ....................................................................................................................... 515 
 remove and replace............................................................................................................... 211, 513 
Pavement markings: 
 durable striping.............................................................................................................................. 685 
 marking and legends..................................................................................................................... 674 
 painted .......................................................................................................................................... 683 
 permanent striping tape................................................................................................................. 678 
 reflective and nonreflective markers.............................................................................................. 681 
 removal ......................................................................................................................................... 691 
 temporary markers ................................................................................................................ 138, 145 
 temporary striping.................................................................................................................. 138, 146 
 temporary tape ...................................................................................................................... 138, 146 
Pavers: 
 asphalt concrete pavement ........................................................................................................... 598 
 emulsified asphalt concrete pavement .......................................................................................... 567 
 portland cement concrete pavement ..................................................................................... 622, 640 
Payment: 
 Agency delays............................................................................................................................... 103 
 changes in material costs.............................................................................................................. 102 
 changes of plans or character of work........................................................................................... 102 
 differing site conditions.................................................................................................................. 103 
 extra work...................................................................................................................................... 111 
 final ............................................................................................................................................... 109 
 force account basis ....................................................................................................................... 112 
 material on hand ................................................................................................................... 107, 109 
 progress ........................................................................................................................................ 103 
 terminated contract........................................................................................................................ 108 
 unused material............................................................................................................................. 109 
 withholding .................................................................................................................................... 107 
Payment bond ........................................................................................................................................ 24 
Pedestrian signal.................................................................................................................................. 973 
Perforated pipe for underdrains............................................................................................................ 260 
Performance bond.................................................................................................................................. 24 
Permits ................................................................................................................................................... 67 
Photocontrol electronic relay ................................................................................................................ 731 
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Piles: 
 capacity ......................................................................................................................................... 337 
 driving............................................................................................................................................ 335 
 equipment ..................................................................................................................................... 331 
 jetting..................................................................................................................................... 336, 338 
 load tests....................................................................................................................................... 339 
 materials........................................................................................................................ 331, 858, 898 
 penetration .................................................................................................................................... 335 
 preboring ....................................................................................................................................... 335 
 prestressed precast concrete ................................................................................................ 341, 898 
 steel....................................................................................................................................... 339, 898 
 timber .................................................................................................................................... 341, 858 
Pilot cars....................................................................................................................................... 140, 148 
Pin connections, steel structures.......................................................................................................... 425 
Pipe: 
 backfilling ...................................................................................................................... 246, 249, 276 
 bedding ................................................................................................................................. 246, 249 
 culvert............................................................................................................................................ 272 
 drain .............................................................................................................................................. 260 
 irrigation ................................................................................................................................ 272, 809 
 lines and grades............................................................................................................................ 274 
 materials........................................................................................................................ 873, 875, 879 
 paved end slope............................................................................................................................ 290 
 salvaging ....................................................................................................................................... 258 
 sewer............................................................................................................................................. 272 
 siphon............................................................................................................................................ 272 
 structural plate, pipe-arches and arches ....................................................................................... 285 
 temporary ...................................................................................................................................... 157 
 testing.................................................................................................................... 277, 278, 280, 816 
 trench work.................................................................................................................................... 245 
 tunneling, boring, and jacking........................................................................................................ 254 
Plans: 
 and working drawings...................................................................................................................... 36 
 examination of................................................................................................................................. 15 
Plant mixed aggregate base and shoulders ......................................................................................... 521 
Planting seasons: 
 permanent seeding........................................................................................................................ 761 
 plants............................................................................................................................................. 779 
Planting: 
 care of plants................................................................................................................................. 786 
 inspection ...................................................................................................................................... 775 
 materials........................................................................................................................................ 770 
 plant area preparation ................................................................................................................... 781 
 plant certification ........................................................................................................................... 775 
 plant establishment ....................................................................................................................... 788 
 plant substitution ........................................................................................................................... 775 
 planting season ............................................................................................................................. 779 
 soil testing ..................................................................................................................................... 770 
 staking........................................................................................................................................... 779 
 watering................................................................................................................................. 778, 786 
 weather limitations......................................................................................................................... 768 
 weed control.......................................................................................................................... 781, 789 
Plate cut edges, structural steel ........................................................................................................... 409 
Plugging pipe........................................................................................................................................ 195 



i - 20 

Pneumatic tired rollers: 
 for asphalt concrete pavement ...................................................................................................... 599 
 for emulsified asphalt concrete pavement ..................................................................................... 567 
 for emulsified asphalt slurry seal ................................................................................................... 537 
 for emulsified asphalt surface treatment................................................................................ 545, 553 
Poles, metal for illumination and signals............................................................................... 723, 731, 957 
Pollution control: 
 air .................................................................................................................................................. 181 
 noise.............................................................................................................................................. 182 
 plan ............................................................................................................................................... 181 
 water ............................................................................................................................................. 180 
Ponding and jetting of pipe backfill ....................................................................................................... 250 
Portable signs............................................................................................................................... 136, 142 
Portland cement concrete (See Concrete) 
Posts: 
 fence ............................................................................................................................. 797, 856, 975 
 guardrail ........................................................................................................................ 659, 854, 929 
 sign ............................................................................................................................... 694, 698, 856 
Post-tensioning..................................................................................................................................... 399 
Potable water: 
 disinfecting pipes and fittings ........................................................................................ 824, 829, 833 
 pipe and fittings ............................................................................................................................. 819 
 service connections....................................................................................................................... 833 
 testing pipes and fittings................................................................................................ 822, 829, 833 
 valves ............................................................................................................................................ 828 
Potential claim, notice of....................................................................................................................... 117 
Power and telephone lines, etc. ....................................................................................................... 38, 79 
Power supply: 
 for illumination and traffic signals .................................................................................................. 730 
 temporary .............................................................................................................................. 147, 148 
Precast concrete barrier ....................................................................................................................... 665 
Precast prestressed concrete members: 
 batching materials ......................................................................................................................... 392 
 concrete mix designs..................................................................................................................... 383 
 concrete mixture tolerance and limits ............................................................................................ 385 
 curing ............................................................................................................................................ 393 
 forms ............................................................................................................................................. 391 
 general .......................................................................................................................................... 382 
 lifting, storing, and transporting ..................................................................................................... 395 
 materials........................................................................................................................................ 383 
 mixing concrete ............................................................................................................................. 392 
 placing concrete ............................................................................................................................ 392 
 pretensioning................................................................................................................................. 392 
 quality control ................................................................................................................................ 386 
 surface finish ................................................................................................................................. 394 
Preconstruction conference.................................................................................................................... 89 
Preformed expansion joint filler ............................................................................................................ 880 
Preformed joint seal ............................................................................................................................. 880 
Preparation of bid ................................................................................................................................... 17 
Preparation of sites, stockpiled aggregate............................................................................................ 527 
Prequalification of bidders ...................................................................................................................... 14 
Preservation of historical resources ..................................................................................................... 183 
Preservative treatment of timber .......................................................................................................... 862 
Price adjustments................................................................................................................. 102, 103, 111 
Price reduction ....................................................................................................................................... 63 
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Prime coat ............................................................................................................................................ 529 
Prismatic reflective sheeting................................................................................................................. 942 
Process control (See Quality control) 
Processes, patented............................................................................................................................... 68 
Producing, ordering, and furnishing materials ........................................................................................ 49 
Progress payments .............................................................................................................................. 103 
Progress schedule.................................................................................................................................. 87 
Project changes...................................................................................................................................... 27 
Project manager’s authority and duties .................................................................................................. 33 
Property damage, responsibility for ........................................................................................................ 78 
Proposal (See Bid) 
Prosecution and progress....................................................................................................................... 81 
Protection: 
 and maintenance of work during construction ................................................................................. 47 
 and restoration of property .............................................................................................................. 78 
 cultural resources and sites........................................................................................................... 183 
 environmental................................................................................................................................ 176 
 explosives ............................................................................................................................... 80, 213 
 fish, wildlife, and plants ................................................................................................................. 182 
 forests ........................................................................................................................................... 183 
 highway facilities, load and speed restrictions................................................................................. 46 
 navigable waters ............................................................................................................................. 70 
 public............................................................................................................................................. 129 
 stock................................................................................................................................................ 79 
 stored materials............................................................................................................................... 64 
 wetlands ........................................................................................................................................ 183 
 work during suspension........................................................................................................... 91, 131 
Public opening of bids ............................................................................................................................ 20 
Public safety and convenience ............................................................................................................. 129 
Public works, wages on.......................................................................................................................... 71 
Publicly owned equipment, use of .......................................................................................................... 32 
Pumping concrete ................................................................................................................................ 368 
Purpose of contract ................................................................................................................................ 27 
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Qualification of welders: 
 piling.............................................................................................................................................. 340 
 structural steel............................................................................................................................... 410 
Qualifications for bidding ........................................................................................................................ 14 
Qualifications of Contractor's personnel ................................................................................................. 85 
Qualified products list ............................................................................................................................. 49 
Quality control: 
 aggregate, subbase, base, and shoulders ............................................................................ 520, 522 
 asphalt concrete pavement ................................................................................... 587, 594, 595, 600 
 bridge end panels.......................................................................................................................... 379 
 commercial grade concrete ........................................................................................................... 269 
 concrete barrier ............................................................................................................................. 666 
 concrete bridges.................................................................................................................... 355, 359 
 drainage blankets.......................................................................................................................... 230 
 earthwork ...................................................................................................................................... 194 
 emulsified asphalt concrete pavement .................................................................................. 565, 568 
 emulsified asphalt slurry seal ................................................................................................ 536, 537 
 emulsified asphalt surface treatment..................................................................... 544, 546, 552, 554 



i - 22 

 general ............................................................................................................................................ 59 
 pipe ............................................................................................................................................... 274 
 portland cement concrete pavement ..................................................................... 621, 623, 639, 641 
 precast prestressed concrete ................................................................................................ 386, 391 
 reconditioning existing roadway .................................................................................................... 513 
 retaining walls ....................................................................................................................... 494, 499 
 stockpiled aggregates ........................................................................................................... 526, 527 
 structure excavation and backfill ................................................................................................... 314 
 trench excavation, bedding, and backfill........................................................................................ 247 
Quality of materials................................................................................................................................. 54 
Quantities of materials: 
 compensation for altered............................................................................................................... 102 
 interpretation in bid schedule .......................................................................................................... 16 
 measurement guidelines ................................................................................................................. 97 
Quarries and quarry sites ................................................................................................................. 51, 52 
 
  
R 
 
Rails, bridge ......................................................................................................................................... 465 
Raised pavement markers............................................................................................................ 681, 931 
Rates for rented equipment .................................................................................................................. 113 
Reclaimed asphalt pavement material ................................................................................................. 583 
Reconditioning existing roadway .......................................................................................................... 513 
Reconstructing manholes, inlets, and boxes ........................................................................................ 301 
Reducers, water, concrete.................................................................................................................... 848 
Reflective beads for pavement marking paint....................................................................................... 931 
Reflective pavement markers ............................................................................................................... 931 
Reflective sheeting, signs............................................................................................................. 939, 942 
Reinforced concrete box culverts ......................................................................................................... 488 
Reinforced concrete bridge end panels................................................................................................ 379 
Reinforced concrete pavement............................................................................................................. 620 
Reinforcement for concrete .......................................................................................................... 345, 895 
Rejected and unauthorized work, removal of ......................................................................................... 47 
Rejected materials.................................................................................................................................. 54 
Rejection of bids..................................................................................................................................... 20 
Relaying pipe........................................................................................................................................ 258 
Relief from maintenance and responsibility .................................................................................... 77, 132 
Removal: 
 bridges .......................................................................................................................................... 311 
 cold plane pavement ..................................................................................................................... 515 
 guardrail ................................................................................................................................ 185, 663 
 light poles and bases..................................................................................................................... 712 
 man-made materials (buildings, barrier, curb, concrete, 
 drainage structures, pipe, fence, sidewalks, etc.)................................................................... 185 
 pavement markings....................................................................................................................... 691 
 pavement striping.......................................................................................................................... 146 
 signs.............................................................................................................................................. 693 
 structures and obstructions ........................................................................................................... 185 
 traffic signals ................................................................................................................................. 712 
 trees .............................................................................................................................................. 189 
 unacceptable and unauthorized work.............................................................................................. 47 
 vegetation...................................................................................................................................... 189 
Remove and salvage guardrail............................................................................................................. 659 
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Removing and reinstalling: 
 illumination .................................................................................................................................... 712 
 signals ........................................................................................................................................... 712 
 signs.............................................................................................................................................. 693 
Rental rates, equipment ....................................................................................................................... 113 
Repair of defective pavement slabs ............................................................................. 632, 634, 650, 652 
Requests for bidding documents ............................................................................................................ 14 
Requirement of contract bond ................................................................................................................ 24 
Requirements and procedures, bidding.................................................................................................. 14 
Reset frame and cover for manholes ................................................................................................... 301 
Resin bonded anchors ......................................................................................................................... 351 
Responsibilities, legal relations and ....................................................................................................... 66 
Responsibility for Agency-furnished materials........................................................................................ 51 
Responsibility for damage to work.......................................................................................................... 77 
Restoration of damaged property ........................................................................................................... 78 
Restrictions, Contractor's vehicles and equipment ................................................................................. 46 
Retainage............................................................................................................................................. 103 
Retaining walls ..................................................................................................................................... 490 
Retarders, set, concrete ....................................................................................................................... 848 
Return of bid guaranties ......................................................................................................................... 26 
Right of Agency to do work..................................................................................................................... 81 
Right-of-way delays................................................................................................................................ 91 
Riprap................................................................................................................................................... 234 
Road approaches ................................................................................................................................. 616 
Road connections, asphalt concrete .................................................................................................... 616 
Roadbeds, finishing.............................................................................................................................. 232 
Roadway: 
 embankment ................................................................................................................................. 197 
 excavation ..................................................................................................................................... 195 
Rock base ................................................................................................................................... 518, 520 
Rock excavation ................................................................................................................... 197, 213, 248 
Rock fill ............................................................................................................................................... 199 
Rock gabions................................................................................................................................ 501, 870 
Rock slope protection................................................................................................................... 213, 239 
Rollers: 
 pneumatic tired (See Pneumatic tired rollers) 
 tamping foot, sheepsfoot ............................................................................................... 170, 194, 764 
 steel wheeled (See Steel wheeled rollers) 
Rolling (See Compaction) 
Rounding cutbanks............................................................................................................................... 196 
Rubber gasket joints, precast concrete pipe......................................................................................... 880 
Rumble strips ....................................................................................................................................... 692 
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Safety: 
 health and sanitary provisions......................................................................................................... 70 
 public............................................................................................................................................. 129 
Safeguarding excavations ...................................................................................................................... 79 
Salvaging: 
 concrete barrier ............................................................................................................................. 137 
 guardrail ........................................................................................................................................ 659 
 illumination and traffic signal equipment........................................................................................ 712 
 pipe ............................................................................................................................................... 258 
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Samples and tests.................................................................................................................................. 54 
Sand bedding for pipe .................................................................................................................. 230, 246 
Sand blast cleaning, structural steel..................................................................................................... 478 
Sanitary provisions ................................................................................................................................. 70 
Sanitary sewers.................................................................................................................................... 272 
Saw cutting: 
 for asphaltic plug joint seals .......................................................................................................... 454 
 for bridge expansion joints ............................................................................................ 379, 380, 608 
 for loop detectors .......................................................................................................................... 747 
 for pipe trenches ........................................................................................................................... 251 
Scale house.......................................................................................................................................... 126 
Scales: 
 Contractor to provide....................................................................................................................... 98 
 plant .............................................................................................................................................. 101 
Schedule and limitation of operations..................................................................................................... 86 
Schedule, progress ................................................................................................................................ 87 
Scope of payment ................................................................................................................................ 102 
Scope of work......................................................................................................................................... 27 
Seal coat, prime and fog....................................................................................................................... 529 
Seal cracks: 
 in flexible pavement....................................................................................................................... 614 
 in portland cement concrete pavement ................................................................................. 630, 648 
Seal concrete ....................................................................................................................................... 369 
Season limitations (See Temperature and weather limitations) 
Seeding: 
 application ..................................................................................................................................... 762 
 establishment period ..................................................................................................................... 765 
 mowing.......................................................................................................................................... 765 
 permanent ..................................................................................................................................... 761 
 seed labels .................................................................................................................................... 757 
 seed quality ................................................................................................................................... 758 
 temperature, general ..................................................................................................................... 761 
 temporary ...................................................................................................................................... 761 
 weed control.................................................................................................................................. 765 
Selected general backfill....................................................................................................................... 193 
Selected granular backfill ..................................................................................................................... 193 
Selected stone backfill.......................................................................................................................... 193 
Selected topsoil .................................................................................................................................... 193 
Separators, traffic ................................................................................................................................. 655 
Service, electrical for signals and lighting............................................................................................. 728 
Sewer pipe ........................................................................................................................................... 272 
Sheepsfoot roller ................................................................................................................. 170, 194, 764 
Sheet piling........................................................................................................................................... 331 
Sheeting, sign: 
 nonreflective.................................................................................................................................. 941 
 reflective................................................................................................................................ 939, 942 
 retroreflective ................................................................................................................................ 942 
Shop drawings, requirements of............................................................................................................. 36 
Shop painting, structural steel .............................................................................................................. 471 
Shot blasting: 
 stripe removal................................................................................................................................ 146 
 structural steel............................................................................................................................... 478 
Shotcrete slope stabilization................................................................................................................. 239 
Shoulder barrier, concrete.................................................................................................................... 665 
Shrubs, trees, and vines....................................................................................................................... 768 
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Sidewalks: 
 asphalt concrete............................................................................................................................ 616 
 portland cement concrete.............................................................................................................. 655 
Sign illumination ................................................................................................................................... 736 
Sign support footings............................................................................................................................ 695 
Sign supports, metal............................................................................................................................. 697 
Signals (See Traffic signals) 
Sign(s): 
 covers............................................................................................................................................ 711 
 erection ......................................................................................................................................... 710 
 fabrication: 
  aluminum ....................................................................................................................... 707, 938 
  inspection............................................................................................................................... 709 
  sheet aluminum.............................................................................................................. 707, 938 
 legends.......................................................................................................................... 708, 948, 949 
 metal posts.................................................................................................................................... 697 
 plywood ................................................................................................................................. 708, 939 
 removal and reinstallation ............................................................................................................. 693 
 sheeting: 
  nonreflective........................................................................................................................... 941 
  reflective......................................................................................................................... 939, 942 
 temporary .............................................................................................................................. 136, 142 
 types.............................................................................................................................................. 704 
 wood posts ............................................................................................................................ 694, 856 
Siphon boxes........................................................................................................................................ 291 
Siphon pipe .......................................................................................................................................... 272 
Site, differing conditions ......................................................................................................................... 28 
Site of work, examination of ................................................................................................................... 15 
Slide removal........................................................................................................................................ 203 
Slipform paving: 
 for portland cement concrete pavement ................................................................ 622, 626, 640, 644 
 for curb, curb and gutter, curb and sidewalk ................................................................................. 655 
Slope: 
 paving, concrete............................................................................................................................ 511 
 protection, embankment slopes .................................................................................................... 199 
 protection, excavation side slopes ................................................................................................ 196 
 protection, riprap ........................................................................................................................... 234 
 stabilization, shotcrete................................................................................................................... 239 
Slotted drain pipe ................................................................................................................................. 272 
Slurry seal surfacing............................................................................................................................. 533 
Smoothness: 
 asphalt concrete pavement ................................................................................................... 580, 609 
 emulsified asphalt concrete pavement .......................................................................................... 573 
 miscellaneous asphalt concrete structures.................................................................................... 617 
 portland cement concrete pavement ..................................................................................... 631, 648 
Sod lawn....................................................................................................................................... 777, 786 
Soil amendments.................................................................................................................................. 773 
Soil conditioners ................................................................................................................................... 773 
Sound walls .......................................................................................................................................... 507 
Source of materials: 
 Contractor-furnished........................................................................................................................ 52 
 Agency-furnished ............................................................................................................................ 51 
 limitations of Agency controlled....................................................................................................... 52 
 mandatory ....................................................................................................................................... 51 
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 notification ....................................................................................................................................... 49 
 prospective...................................................................................................................................... 51 
Special provisions, interpretation of........................................................................................................ 34 
Specifications: 
 and plans, coordination of ............................................................................................................... 34 
 examination of................................................................................................................................. 15 
 interpretation of ............................................................................................................................... 34 
Splicing and lapping reinforcement .............................................................................................. 346, 348 
Sprinklers, irrigation systems................................................................................................................ 809 
Staking plants............................................................................................................................... 779, 784 
Standard plans ....................................................................................................................................... 34 
Statistical acceptance sampling and testing........................................................................................... 63 
Statistical analysis .................................................................................................................................. 57 
Steps .................................................................................................................................................... 655 
Steel wheeled rollers: 
 for asphalt concrete pavement .............................................................................................. 579, 599 
 for emulsified asphalt concrete pavement ..................................................................................... 567 
 for emulsified asphalt slurry seal ................................................................................................... 537 
 for emulsified asphalt surface treatment................................................................................ 546, 554 
Stockpiled aggregates.......................................................................................................................... 525 
Stockpiling by-products .......................................................................................................................... 52 
Stone base ................................................................................................................................... 518, 520 
Stone embankment .............................................................................................................. 193, 201, 202 
Storage of materials ............................................................................................................................... 64 
Storm drains ......................................................................................................................................... 272 
Storm sewers ....................................................................................................................................... 272 
Straightening, structural steel ............................................................................................................... 408 
Streams, protecting ........................................................................................................................ 70, 180 
Striping: 
 (Also see Pavement markings) 
 permanent painted ........................................................................................................................ 683 
 permanent tape ............................................................................................................................. 678 
 temporary .............................................................................................................................. 138, 146 
Structural plate pipe, pipe arch, and arches ......................................................................................... 285 
Structural steel bridges: 
 bolt holes....................................................................................................................................... 410 
 bolted connections ................................................................................................................ 412, 413 
 cambering ..................................................................................................................................... 422 
 coatings................................................................................................................................. 423, 471 
 erection ......................................................................................................................................... 424 
 general .......................................................................................................................................... 406 
 handling and storing...................................................................................................................... 408 
 materials................................................................................................................................ 900, 903 
 shop assembly .............................................................................................................................. 422 
 shop inspection and testing........................................................................................................... 408 
 straightening plates ....................................................................................................................... 408 
 test results certificate and steel identification ................................................................................ 406 
 welding .......................................................................................................................................... 410 
 working drawings........................................................................................................................... 406 
Structure concrete (See Concrete bridges) 
Structure excavation and backfill.......................................................................................................... 312 
Structure removal ................................................................................................................................. 311 
Structures: 
 bridge end panels.......................................................................................................................... 379 
 concrete ........................................................................................................................................ 354 
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 post-tensioned............................................................................................................................... 399 
 prestressed ................................................................................................................................... 382 
 sign ............................................................................................................................................... 697 
 steel............................................................................................................................................... 406 
 timber ............................................................................................................................................ 427 
Subcontracting ....................................................................................................................................... 82 
Subgrade: 
 compaction.................................................................................................................................... 201 
 construction................................................................................................................................... 192 
 drainage ........................................................................................................................................ 260 
 moisture and density control ......................................................................................................... 201 
 stabilization ................................................................................................................................... 209 
 treated........................................................................................................................................... 220 
Subletting of contract.............................................................................................................................. 82 
Substitution of equipment and methods ................................................................................................. 86 
Subsurface drains ................................................................................................................................ 260 
Subsurface investigations....................................................................................................................... 16 
Sump: 
 adjusting........................................................................................................................................ 301 
 backfill ........................................................................................................................................... 294 
Superintendent, Contractor's.................................................................................................................. 37 
Surface finishes: 
 commercial grade concrete ........................................................................................................... 270 
 concrete bridges.................................................................................................................... 373, 376 
 bridge end panels.......................................................................................................................... 379 
 precast prestressed concrete members ........................................................................................ 394 
 concrete barrier ............................................................................................................................. 667 
Surface preparation, painting, steel surfaces ....................................................................................... 478 
Surface tolerances: 
 aggregate base and subbase................................................................................................ 518, 523 
 asphalt concrete pavement ................................................................................................... 580, 609 
 bridge decks.......................................................................................................................... 373, 377 
 cold plane pavement removal ....................................................................................................... 516 
 concrete barrier ............................................................................................................................. 666 
 drainage curbs .............................................................................................................................. 300 
 emulsified asphalt concrete pavement .......................................................................................... 573 
 emulsified asphalt slurry seal ........................................................................................................ 536 
 emulsified asphalt surface treatment............................................................................................. 559 
 manholes and boxes ..................................................................................................................... 306 
 miscellaneous asphalt concrete structures.................................................................................... 617 
 miscellaneous portland cement concrete structures...................................................................... 657 
 portland cement concrete pavement ..................................................................... 629, 631, 647, 648 
 retaining walls ............................................................................................................... 496, 503, 505 
 treated subgrade ........................................................................................................................... 221 
Surfacing stabilization .......................................................................................................................... 211 
Surfacings: 
 asphalt concrete pavement ................................................................................................... 575, 582 
 concrete bridges............................................................................................................................ 354 
 emulsified asphalt concrete pavement .......................................................................................... 562 
 emulsified asphalt surface treatment..................................................................................... 542, 550 
 portland cement concrete pavement ..................................................................................... 620, 638 
Survey control ........................................................................................................................................ 34 
Survey monuments .......................................................................................................................... 68, 78 
Surveying, construction .......................................................................................................................... 34 
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Suspension of work: 
 maintenance during......................................................................................................................... 91 
 protection during ........................................................................................................................... 131 
 
  
T 
 
Tack coat, asphalt ................................................................................................................................ 560 
Taxes...................................................................................................................................................... 67 
Temperature and weather limitations: 
 asphalt concrete pavement .................................................................................................. 580,  600 
 commercial grade concrete ........................................................................................................... 269 
 elastomeric concrete nosing.......................................................................................................... 449 
 emulsified asphalt concrete pavement .......................................................................................... 568 
 emulsified asphalt slurry seal ........................................................................................................ 537 
 emulsified asphalt surface treatment..................................................................................... 546, 554 
 expansion joints ............................................................................................................................ 453 
 painting, steel structures ............................................................................................................... 485 
 pavement overlay geotextile.......................................................................................................... 227 
 planting.......................................................................................................................................... 768 
 portland cement concrete pavement ..................................................................................... 624, 643 
 precast prestressed concrete ................................................................................................ 393, 397 
 prime coat and fog coat................................................................................................................. 530 
 seeding, general............................................................................................................................ 761 
 shotcrete ....................................................................................................................................... 242 
 structural concrete................................................................................................................. 370, 373 
 tack coat........................................................................................................................................ 560 
 waterproofing membrane .............................................................................................................. 468 
Temporary: 
 asphalt concrete pavement surfacings.......................................................................................... 606 
 barricades, guardrail, barrier, and attenuators ...................................................................... 137, 143 
 drainage facilities .......................................................................................................................... 157 
 illumination ............................................................................................................................ 138, 147 
 pavement markings............................................................................................................... 138, 145 
 portable changeable message signs..................................................................................... 139, 148 
 sequential arrow signs........................................................................................................... 139, 147 
 signing................................................................................................................................... 136, 142 
 traffic signals ......................................................................................................................... 138, 147 
 water pollution control ................................................................................................................... 180 
 work zone traffic control ................................................................................................................ 134 
Tensioning, prestressed concrete bridge members.............................................................................. 402 
Termination of contract........................................................................................................................... 95 
Tests and samples of materials.............................................................................................................. 54 
Test-loading piles ......................................................................................................................... 331, 336 
Testing: 
 irrigation system ............................................................................................................................ 816 
 potable water pipes and valves ............................................................................................. 822, 829 
 sanitary manholes ......................................................................................................................... 294 
 sanitary, siphon, and irrigation pipe............................................................................................... 277 
 storm sewer and culvert pipe ........................................................................................................ 277 
Thickness: 
 aggregate courses................................................................................................................. 518, 522 
 of materials...................................................................................................................................... 27 
 of paint on steel structures ............................................................................................................ 482 
 pavement markings....................................................................................................... 675, 683, 686 
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 portland cement concrete pavement ..................................................................................... 633, 650 
 shotcrete ....................................................................................................................................... 241 
Tie rod assembly, precast prestressed concrete .................................................................................. 396 
Timber: 
 bridges .......................................................................................................................................... 427 
 guardrail posts....................................................................................................................... 659, 854 
 piles....................................................................................................................................... 341, 858 
 preservative treatments................................................................................................................. 862 
 sign posts ...................................................................................................................................... 694 
Time: 
 adjustment of contract ..................................................................................................................... 92 
 failure to complete........................................................................................................................... 94 
 to complete work ............................................................................................................................. 89 
Tolerances: 
 (Also see, Surface tolerances) 
 drilled shafts .................................................................................................................................. 324 
 durable pavement striping ............................................................................................................. 687 
 expansion joints ............................................................................................................................ 454 
 painted permanent striping............................................................................................................ 683 
 permanent striping tape................................................................................................................. 678 
 piling.............................................................................................................................................. 336 
Tolerances and limits of mixtures: 
 aggregate courses......................................................................................................................... 520 
 asphalt concrete pavement ................................................................................................... 578, 593 
 commercial grade concrete ........................................................................................................... 268 
 concrete bridges............................................................................................................................ 355 
 concrete mixes .............................................................................................................................. 843 
 emulsified asphalt slurry seal ........................................................................................................ 536 
 portland cement concrete pavement ..................................................................................... 620, 638 
Topsoil: 
 imported from independent sources.............................................................................................. 772 
 selected from roadbed areas................................................................................................. 193, 772 
Traffic: 
 control plan.................................................................................................................................... 135 
 delineators..................................................................................................................................... 672 
 detours .......................................................................................................................................... 130 
 maintenance and protection of ...................................................................................................... 131 
 opening sections to ....................................................................................................................... 132 
 pavement marking......................................................................................... 672, 678, 681, 683, 685 
 safety and convenience................................................................................................................. 129 
 sign, removal and reinstallation..................................................................................................... 693 
Traffic control, work zone ..................................................................................................................... 134 
Traffic signal: 
 abandonment ................................................................................................................................ 712 
 cabinets................................................................................................................................. 743, 960 
 cable...................................................................................................................................... 723, 955 
 coating................................................................................................................................... 751, 727 
 conduit................................................................................................................................... 718, 953 
 control cabinet....................................................................................................................... 743, 960 
 detection devices: 
  loop ........................................................................................................................................ 747 
  pedestrian ...................................................................................................................... 746, 747 
 electrical energy ............................................................................................................................ 730 
 equipment list and drawing............................................................................................................ 714 
 excavation ............................................................................................................................. 716, 726 
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 fire preemption .............................................................................................................................. 750 
 foundations.................................................................................................................................... 721 
 grounding ...................................................................................................................................... 728 
 heads: 
  flashing beacons .................................................................................................................... 746 
  nonprogrammed..................................................................................................................... 745 
  pedestrian .............................................................................................................................. 746 
  programmed........................................................................................................................... 745 
  suspension of......................................................................................................................... 746 
 junction boxes ............................................................................................................................... 722 
 poles and arms.............................................................................................. 723, 726, 957, 958, 959 
 railroad interconnect...................................................................................................................... 750 
 regulations, standards, and code .................................................................................................. 714 
 removing and reinstalling .............................................................................................................. 712 
 salvaging ....................................................................................................................................... 712 
 temporary .............................................................................................................................. 138, 147 
 testing and turn-on ........................................................................................................................ 752 
 wire ....................................................................................................................................... 723, 956 
Transit mixing for structure concrete .................................................................................................... 357 
Treated subgrade ................................................................................................................................. 220 
Treatment, preservative, for timber ...................................................................................................... 862 
Trees: 
 protecting ...................................................................................................................................... 183 
 stakes and ties .............................................................................................................................. 787 
 shrubs and vines ........................................................................................................................... 768 
Tremie .................................................................................................................................................. 358 
Trench: 
 bedding and backfill............................................................................................................... 246, 249 
 excavation ..................................................................................................................................... 247 
 resurfacing .................................................................................................................................... 308 
Trespass................................................................................................................................................. 80 
Trimming, final........................................................................................................................................ 32 
Truck masses (weights).......................................................................................................................... 97 
Truck mixed portland cement concrete ................................................................................................ 357 
Truck scales and weigh house ....................................................................................................... 98, 126 
Tunneling pipe...................................................................................................................................... 254 
Typical sections...................................................................................................................................... 27 
 
  
U 
 
Unacceptable materials.......................................................................................................................... 47 
Unauthorized work ................................................................................................................................. 47 
Unsuitable material, earthwork ............................................................................................................. 195 
Utilities, protection of .............................................................................................................................. 79 
 
  
V 
 
Value Engineering .................................................................................................................................. 30 
Valve boxes, adjustment of .................................................................................................................. 301 
Variation in plan quantities ..................................................................................................................... 27 
Variations of thickness............................................................................................................................ 27 
Vehicles, measuring and weighing quantities in ..................................................................................... 97 
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W 
 
Wage rates............................................................................................................................................. 71 
Walks: 
 asphalt concrete............................................................................................................................ 616 
 portland cement concrete.............................................................................................................. 655 
Walls: 
 retaining ........................................................................................................................................ 490 
 sound ............................................................................................................................................ 507 
Warning signs, temporary............................................................................................................. 136, 142 
Warranties .............................................................................................................................................. 79 
Warranty: 
 durable permanent pavement striping........................................................................................... 688 
 irrigation systems .......................................................................................................................... 818 
 maintenance.................................................................................................................................... 48 
 pavement markings....................................................................................................................... 676 
 permanent pavement striping tape................................................................................................ 679 
 traffic signals ................................................................................................................................. 755 
 waterproofing membrane .............................................................................................................. 469 
Waste disposal, hazardous .................................................................................................................. 178 
Waste, excess, and by-product materials............................................................................................... 52 
Water (Also see Potable water)............................................................................................................ 270 
Water pollution ..................................................................................................................................... 180 
Water jets for piles........................................................................................................................ 336, 338 
Water meter boxes and valve boxes, adjusting .................................................................................... 301 
Water stops .......................................................................................................................................... 881 
Watering............................................................................................................................................... 270 
Waterproofing and damp-proofing, soundwalls .................................................................................... 510 
Waterproofing membrane..................................................................................................................... 468 
Weather and temperature limitations (See Temperature and weather limitations) 
Weed control ........................................................................................................................ 765, 781, 789 
Weigh scales, Contractor to provide....................................................................................................... 98 
Weigh sheets and slips........................................................................................................................... 99 
Weighhouse ......................................................................................................................................... 126 
Weighing materials................................................................................................................................. 97 
Welded wire fabric................................................................................................................................ 896 
Welder qualification: 
 steel piles ...................................................................................................................................... 340 
 structural steel............................................................................................................................... 410 
Welding: 
 sign structures............................................................................................................................... 699 
 steel pipes ..................................................................................................................................... 340 
 structural steel............................................................................................................................... 410 
Wick drains........................................................................................................................................... 264 
Wire: 
 barbed........................................................................................................................................... 975 
 chain link fence ............................................................................................................................. 975 
 electrical ................................................................................................................................ 954, 956 
 fabric, welded ................................................................................................................................ 896 
 fabric, woven ................................................................................................................................. 975 
 fence and gates............................................................................................................................. 975 
 reinforcement ................................................................................................................................ 896 
Wiring, signals and lighting........................................................................................... 723, 731, 740, 748 
Withdrawal of bids .................................................................................................................................. 19 
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Wood: 
 fence posts.................................................................................................................................... 856 
 guardrail posts and blocks............................................................................................. 659, 854, 856 
 piling...................................................................................................................................... 341, 858 
 preservatives................................................................................................................................. 862 
 sign posts .............................................................................................................................. 694, 856 
 structures .............................................................................................................................. 427, 860 
Work: 
 access to, for inspection.................................................................................................................. 35 
 beginning of..................................................................................................................................... 89 
 changes to....................................................................................................................................... 27 
 cleanup of........................................................................................................................................ 32 
 control of ......................................................................................................................................... 33 
 done before contract approval......................................................................................................... 26 
 examination of site .......................................................................................................................... 15 
 extra ................................................................................................................................................ 30 
 failure to complete on time .............................................................................................................. 94 
 final acceptance .............................................................................................................................. 48 
 final trimming and clean up ............................................................................................................. 32 
 force account, payment ......................................................................................................... 111, 112 
 inspection ........................................................................................................................................ 35 
 limitations of .................................................................................................................................... 86 
 payment for increased or decreased............................................................................................. 102 
 prosecution and progress................................................................................................................ 81 
 protection during suspension .................................................................................................. 91, 131 
 removal of unauthorized or unacceptable ....................................................................................... 47 
 responsibility for .............................................................................................................................. 77 
 right of Agency to do ....................................................................................................................... 81 
 schedule.......................................................................................................................................... 87 
 scope of........................................................................................................................................... 27 
 start of ............................................................................................................................................. 89 
 subcontracting................................................................................................................................. 82 
 superintendence of.......................................................................................................................... 37 
 suspension of .................................................................................................................................. 91 
 termination of .................................................................................................................................. 95 
Work force, materials, and equipment.................................................................................................... 85 
Work zone traffic control....................................................................................................................... 134 
Worker's compensation .......................................................................................................................... 70 
Working drawings: 
 concrete bridge falsework ............................................................................................................. 362 
 bridge bearings ............................................................................................................................. 438 
 drilled shafts .................................................................................................................................. 323 
 elastomeric concrete nosing.......................................................................................................... 448 
 expansion joints .................................................................................................................... 453, 457 
 general ............................................................................................................................................ 36 
 metal sign structures ..................................................................................................................... 697 
 post-tensioning.............................................................................................................................. 401 
 precast prestressed concrete members ........................................................................................ 382 
 retaining walls ............................................................................................................................... 491 
 steel pile mechanical splices ......................................................................................................... 339 
 structural steel bridges .................................................................................................................. 406 
 tunneling, boring, and jacking........................................................................................................ 255 
Working schedule................................................................................................................................... 87 
Woven wire fence......................................................................................................................... 798, 975 


