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.01 Manhole Adjustment ................................................................................. S-86 
.02 Manhole Reconstruction ........................................................................... S-86 

II.9.C.00 MATERIALS ............................................................................................ S-87 
II.9.D.00 CONSTRUCTION/WORKMANSHIP .................................................... S-87 

.01 Excavation and Backfill ............................................................................ S-87 

.02 Salvage of Frames, Grates, and Covers .................................................... S-87 

.03 Raising Tops of Masonry Structures......................................................... S-87 

.04 Lowering Tops of Masonry Structures ..................................................... S-88 

.05 Adjusting Metal Structures ....................................................................... S-89 

.06 Accuracy of Adjustment ........................................................................... S-89 
II.9.E.00 TESTING .................................................................................................. S-89 

.01 Accuracy of Adjustment ........................................................................... S-89 

.02 Testing Sanitary Sewer Manholes ............................................................ S-89 
 II.9.F.00 MEASUREMENT AND PAYMENT ...................................................... S-90 

.01 Measurement ............................................................................................. S-90 

.02 Payment..................................................................................................... S-90 
 
II.10 TRAFFIC SIGNAL AND STREET LIGHTING SYSTEMS .................................... S-91 

II.10.A.00 DESCRIPTION/SCOPE ........................................................................... S-91 
II.10.B.00  DEFINITIONS ....................................................................................... S-91 

.01 City Standard Specifications ..................................................................... S-91 

.02 ODOT Standard Specifications and Drawings ......................................... S-91 

.03 Contractor ................................................................................................. S-91 
II.10.C.00  MATERIALS ......................................................................................... S-92 

.01 Regulations, Standards, and Code ............................................................ S-92 

.02 Submittals ................................................................................................. S-92 

.03 Removal, Reuse, and Abandonment of Existing Materials ...................... S-92 

.04 Poles .......................................................................................................... S-93 

.05 Conduit, Junction Boxes, Cable, and Wire ............................................... S-98 

.06 Cabinets................................................................................................... S-100 

.07 Photocell Devices.................................................................................... S-101 

.08 L.E.D., Drivers, and Luminaries ............................................................. S-102 

.09 Traffic Signal Indication Material, Mounting Hardware, Heads 
and Detection Devices ............................................................................ S-104 

II.10.D.00 CONSTRUCTION/WORKMANSHIP .................................................. S-105 
.01 General .................................................................................................... S-105 
.02 Excavation............................................................................................... S-105 
.03 Foundations ............................................................................................. S-106 
.04 Poles ........................................................................................................ S-107 
.05 Conduit, Junction Boxes, Cable, and Wire ............................................. S-107 
.06 Photoelectric Control Relay .................................................................... S-111 
.07 L.E.D., Drivers, and Luminaries ............................................................. S-111 
.08 Traffic Signal Indication Material, Mounting Hardware,  

and Detection Devices ............................................................................ S-111 
II.10.E.00 TESTING ................................................................................................. S-113 

.01 Street Lighting Field Testing and Final Acceptance............................... S-114 

.02 Traffic Signal Field Testing and Final Acceptance ................................ S-114 
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.03 Warranty ................................................................................................. S-115 
II.10.F.00 MEASUREMENT AND PAYMENT ..................................................... S-115 

.01 Measurement ........................................................................................... S-115 

.02 Payment................................................................................................... S-115 
 
II.11 PAVEMENT STRIPING/MARKINGS ................................................................... S-116 
 II.11.A.00 DESCRIPTION/SCOPE ......................................................................... S-116 
 II.11.B.00 DEFINITIONS ........................................................................................ S-116 
  .01 City Standard Specifications ................................................................... S-116 
  .02 ODOT Standard Specifications and Drawings ....................................... S-116 
  .03 Manual on Uniform Traffic Control Devices ......................................... S-116 
 II.11.C.00 MATERIALS .......................................................................................... S-117 
  .01 Adhesive for Pavement Markers ............................................................. S-117 
  .02 Durable and High Performance Pavement Markings ............................. S-117 
  .03 Pavement Markers .................................................................................. S-117 
  .04 Marking Paint.......................................................................................... S-117 
  .05 Thermoplastic ......................................................................................... S-117 
  .06 Retroreflectivity ...................................................................................... S-117 
 II.11.D.00 CONSTRUCTION/WORKMANSHIP .................................................. S-118 
  .01 General .................................................................................................... S-118 
  .02 Pre-Striping Conference.......................................................................... S-118 
  .03 Equipment ............................................................................................... S-118 
  .04 Pavement Marking Removal................................................................... S-119 
  .05 Prepare and Prime Pavement .................................................................. S-119 
  .06 Alignment/Layout ................................................................................... S-119 
  .07 Striping and Marking Application .......................................................... S-120 
  .08 Transverse Pavement Markings .............................................................. S-121 
  .09 Quality Control/Warranty ....................................................................... S-122 
 II.11.E.00 TESTING/TOLERANCES ..................................................................... S-123 
 II.11.F.00 MEASUREMENT AND PAYMENT .................................................... S-123 
  .01 Measurement ........................................................................................... S-123 
  .02 Payment................................................................................................... S-124 
 
 
 DIVISION III - SANITARY SEWERS AND STORM DRAIN 
 
III.1 TRENCH EXCAVATION, PIPE ZONE, AND BACKFILL .............................SS/SD- 1 

III.1.A.00  DESCRIPTION/SCOPE ..................................................................SS/SD- 1 
III.1.B.00  DEFINITIONS .................................................................................SS/SD- 1 

.01 Unclassified Trench Excavation ........................................................SS/SD- 1 

.02 Classified Trench Excavation ............................................................SS/SD- 1 

.03 Borrow Excavation ............................................................................SS/SD- 1 

.04 Trench Foundation .............................................................................SS/SD- 1 

.05 Unsuitable Materials ..........................................................................SS/SD- 2 

.06 Overexcavation ..................................................................................SS/SD- 2 

.07 Pipe Zone ...........................................................................................SS/SD- 2 

.08 Trench Backfill ..................................................................................SS/SD- 2 
III.1.C.00  MATERIALS ...................................................................................SS/SD- 2 

.01 Water ..................................................................................................SS/SD- 2 

.02 Explosives ..........................................................................................SS/SD- 3 
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.03 Aggregate for Overexcavation ...........................................................SS/SD- 3 

.04 Pipe Zone ...........................................................................................SS/SD- 3 

.05 Trench Backfill ..................................................................................SS/SD- 3 
III.1.D.00  CONSTRUCTION/WORKMANSHIP ...........................................SS/SD- 5 

.01 Preservation of Existing Improvements .............................................SS/SD- 5 

.02 Pavement Cutting and Removal.........................................................SS/SD- 5 

.03 Trench Excavation .............................................................................SS/SD- 6 

.04 Shoring ...............................................................................................SS/SD- 8 

.05 Dewatering .........................................................................................SS/SD- 8 

.06 Pipe Zone ...........................................................................................SS/SD- 8 

.07 Trench Backfill ..................................................................................SS/SD- 9 

.08 Compaction and Density ...................................................................SS/SD-11 

.09 Surface Replacement ........................................................................SS/SD-11 
III.1.E.00  TESTING ........................................................................................SS/SD-11 

.01 Compaction and Density ...................................................................SS/SD-11 

.02 Line and Grade ..................................................................................SS/SD-11 

.03 TV Inspection....................................................................................SS/SD-11 
III.1.F.00  MEASUREMENT AND PAYMENT .............................................SS/SD-12 

.01 Measurement .....................................................................................SS/SD-12 

.02 Payment.............................................................................................SS/SD-14 
 
III.2 GRAVITY STORM DRAINS ............................................................................SS/SD-14 

III.2.A.00  DESCRIPTION/SCOPE .................................................................SS/SD-14 
III.2.B.00  DEFINITIONS ................................................................................SS/SD-14 
III.2.C.00  MATERIALS ..................................................................................SS/SD-14 

  .01 General ..............................................................................................SS/SD-15 
.02 Concrete Pipe ....................................................................................SS/SD-15 
.03 Corrugated Aluminum Alloy Pipe ....................................................SS/SD-16 
.04 Polyvinyl Chloride Pipe (PVC) ........................................................SS/SD-16 
.05 Fittings ..............................................................................................SS/SD-16 
.06 Connections to Existing Pipe ............................................................SS/SD-16 
.07 Cement Mortar ..................................................................................SS/SD-17 
.08 Filter Material ...................................................................................SS/SD-17 
.09 Drainage Geotextile Fabric ...............................................................SS/SD-17 

III.2.D.00  CONSTRUCTION/WORKMANSHIP ..........................................SS/SD-17 
.01 Trench Excavation, Pipe Zone and Backfill .....................................SS/SD-17 
.02 Pipe Laying and Jointing of Pipe and Fittings ..................................SS/SD-18 
.03 Pipe Removal ....................................................................................SS/SD-20 
.04 Pipe Abandonment in Place ..............................................................SS/SD-20 

III.2.E.00  TESTING ........................................................................................SS/SD-20 
.01 General ..............................................................................................SS/SD-20 
.02 Cast-in-Place Concrete Pipe Load Test ............................................SS/SD-20 
.03 Deflection Test ..................................................................................SS/SD-21 

III.2.F.00  MEASUREMENT AND PAYMENT .............................................SS/SD-21 
.01 Measurement .....................................................................................SS/SD-21 
.02 Payment.............................................................................................SS/SD-21 

 
III.3 GRAVITY SANITARY SEWERS ....................................................................SS/SD-22 

III.3.A.00  DESCRIPTION/SCOPE .................................................................SS/SD-22 
III.3.B.00  DEFINITIONS ................................................................................SS/SD-22 
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III.3.C.00  MATERIALS ..................................................................................SS/SD-22 
.01 General ..............................................................................................SS/SD-22 
.02 Concrete Pipe ....................................................................................SS/SD-22 
.03 Polyvinyl Chloride Pipe (PVC) ........................................................SS/SD-23 
.04 (Deleted) ...........................................................................................SS/SD-23 
.05 (Deleted) ...........................................................................................SS/SD-24 
.06 Ductile Iron Pipe ...............................................................................SS/SD-24 
.07 Fittings ..............................................................................................SS/SD-24 
.08 Connections to Existing Pipe ............................................................SS/SD-24 
.09 Cement Mortar ..................................................................................SS/SD-24 
.10 Markers .............................................................................................SS/SD-25 

III.3.D.00  CONSTRUCTION/WORKMANSHIP ..........................................SS/SD-25 
.01 Trench Excavation, Pipe Zone and Backfill .....................................SS/SD-25 
.02 Pipe Laying and Jointing of Pipe and Fittings ..................................SS/SD-25 
.03 Concrete Closure Collars (Concrete Encasement) ............................SS/SD-27 
.04 Service Markers ................................................................................SS/SD-27 
.05 Pipe Removal ....................................................................................SS/SD-28 
.06 Pipe Abandonment in Place ..............................................................SS/SD-28 

III.3.E.00  TESTING ........................................................................................SS/SD-28 
.01 Proof Tests ........................................................................................SS/SD-28 
.02 Cast-in-Place Concrete Pipe Load Test ............................................SS/SD-30 
.03 Testing Sewers ..................................................................................SS/SD-30 

III.3.F.00  MEASUREMENT AND PAYMENT .............................................SS/SD-35 
.01 Measurement .....................................................................................SS/SD-35 
.02 Payment.............................................................................................SS/SD-35 

 
III.4 MANHOLES ......................................................................................................SS/SD-35 

III.4.A.00  DESCRIPTION/SCOPE .................................................................SS/SD-35 
III.4.B.00  DEFINITIONS ................................................................................SS/SD-35 
III.4.C.00  MATERIALS ..................................................................................SS/SD-36 

.01 Water .................................................................................................SS/SD-36 

.02 Bedding Aggregate ...........................................................................SS/SD-36 

.03 Aggregate for Overexcavation ..........................................................SS/SD-36 

.04 Concrete ............................................................................................SS/SD-36 

.05 Forms ................................................................................................SS/SD-36 

.06 Cement Mortar ..................................................................................SS/SD-36 

.07 Manholes ...........................................................................................SS/SD-36 

.08 Manholes Frames and Covers ...........................................................SS/SD-37 

.09 Pipe and Fittings ...............................................................................SS/SD-38 
III.4.D.00  CONSTRUCTION/WORKMANSHIP ..........................................SS/SD-38 

.01 General ..............................................................................................SS/SD-38 

.02 Manholes ...........................................................................................SS/SD-39 

.03 Drop Manholes..................................................................................SS/SD-41 

.04 Filling Abandoned Manholes ............................................................SS/SD-41 

.05 Manhole Removal .............................................................................SS/SD-41 
III.4.E.00  TESTING ........................................................................................SS/SD-41 

.01 Vacuum Testing ................................................................................SS/SD-41 
III.4.F.00  MEASUREMENT AND PAYMENT .............................................SS/SD-42 

.01 Measurement .....................................................................................SS/SD-42 

.02 Payment.............................................................................................SS/SD-43 
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III.5 CATCH BASINS, INLET STRUCTURES, OUTFALL STRUCTURES .........SS/SD-43 

III.5.A.00   DESCRIPTION/SCOPE ...............................................................SS/SD-43 
III.5.B.00  DEFINITIONS ................................................................................SS/SD-43 
III.5.C.00  MATERIALS ..................................................................................SS/SD-43 

.01 Water .................................................................................................SS/SD-43 

.02 Bedding Aggregate ...........................................................................SS/SD-43 

.03 Aggregate for Overexcavation ..........................................................SS/SD-44 

.04 Concrete ............................................................................................SS/SD-44 

.05 Forms ................................................................................................SS/SD-44 

.06 Cement Mortar ..................................................................................SS/SD-44 

.07 Precast Concrete Units ......................................................................SS/SD-44 

.08 (Deleted) ...........................................................................................SS/SD-44 

.09 Frames and Grates.............................................................................SS/SD-44 
III.5.D.00  CONSTRUCTION/WORKMANSHIP ..........................................SS/SD-44 

.01 General ..............................................................................................SS/SD-44 

.02 Catch Basins......................................................................................SS/SD-45 

.03 Field Inlets ........................................................................................SS/SD-45 

.04 Pipe Inlets and Outfalls .....................................................................SS/SD-45 

.05 Pipe Connections ..............................................................................SS/SD-46 

.06 Filling Abandoned Catch Basins ......................................................SS/SD-46 

.07 Catch Basin Removal ..................................................................... SS/SSD-46 
III.5.E.00  TESTING ........................................................................................SS/SD-46 
III.5.F.00  MEASUREMENT AND PAYMENT .............................................SS/SD-46 

.01 Measurement .....................................................................................SS/SD-46 

.02 Payment.............................................................................................SS/SD-46 
 
III.6 CLEANOUTS .....................................................................................................SS/SD-47 

III.6.A.00  DESCRIPTION/SCOPE .................................................................SS/SD-47 
III.6.B.00  DEFINITIONS ................................................................................SS/SD-47 
III.6.C.00  MATERIALS ..................................................................................SS/SD-47 

.01 Concrete Pipe ....................................................................................SS/SD-47 

.02 PVC Pipe ...........................................................................................SS/SD-47 

.03 Cast Iron Ring and Cover .................................................................SS/SD-47 
III.6.D.00  CONSTRUCTION/WORKMANSHIP ..........................................SS/SD-47 

.01 General ..............................................................................................SS/SD-47 
III.6.E.00  TESTING ........................................................................................SS/SD-47 
III.6.F.00  MEASUREMENT AND PAYMENT .............................................SS/SD-48 

.01 Measurement .....................................................................................SS/SD-48 

.02 Payment.............................................................................................SS/SD-48 
 
III.7 TUNNELING, BORING, AND JACKING .......................................................SS/SD-48 

III.7.A.00  DESCRIPTION/SCOPE .................................................................SS/SD-48 
III.7.B.00  DEFINITIONS ................................................................................SS/SD-48 

.01 Tunneling ..........................................................................................SS/SD-48 

.02 Boring ...............................................................................................SS/SD-48 

.03 Jacking ..............................................................................................SS/SD-48 

.05 Permitter ............................................................................................SS/SD-49 
III.7.C.00  MATERIALS ..................................................................................SS/SD-49 

.01 Pipe Bedding and Pipe Zone Materials .............................................SS/SD-49 
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.02 Pipe ...................................................................................................SS/SD-49 

.03 Casing ...............................................................................................SS/SD-49 

.04 Pipe Supports and End Seals.............................................................SS/SD-49 

.05 Portland Cement Concrete ................................................................SS/SD-49 

.06 Grout .................................................................................................SS/SD-50 

.07 Sand...................................................................................................SS/SD-50 
III.7.D.00  CONSTRUCTION ..........................................................................SS/SD-50 

.01 General ..............................................................................................SS/SD-50 

.02 Excavation.........................................................................................SS/SD-50 

.03 Tunneling Details Required ..............................................................SS/SD-50 

.04 Jacking and Boring Details Required ...............................................SS/SD-51 

.05 Tunneling ..........................................................................................SS/SD-51 

.06 Alternate of Jacking or Boring ..........................................................SS/SD-51 

.07 Jacking and Boring ...........................................................................SS/SD-51 

.08 Concrete Pipe and Box Sections .......................................................SS/SD-52 

.09 Smooth Steel Casing .........................................................................SS/SD-52 

.10 Grouting Voids Outside Casing ........................................................SS/SD-52 

.11 Pipe Supports ....................................................................................SS/SD-53 

.12 Placing Fill in Casing ........................................................................SS/SD-53 
III.7.E.00  TESTING ........................................................................................SS/SD-53 
III.7.F.00  MEASUREMENT AND PAYMENT .............................................SS/SD-53 

.01 Measurement .....................................................................................SS/SD-53 

.02 Payment.............................................................................................SS/SD-54 
 
 
 DIVISION IV - WATER 
 
IV.1 TRENCH EXCAVATION , PIPE ZONE, AND BACKFILL ................................ Wtr- 1 

IV.1.A.00  DESCRIPTION/SCOPE ...................................................................... Wtr- 1 
.01 Pipe Bedding .......................................................................................... Wtr- 1 
.02 Native Material ...................................................................................... Wtr- 1 

 
IV.2 PIPE INSTALLATION ........................................................................................... Wtr- 1 

IV.2.A.00  DESCRIPTION/SCOPE ...................................................................... Wtr- 1 
IV.2.B.00  DEFINITIONS ..................................................................................... Wtr- 1 

.01 Distribution Main ................................................................................... Wtr- 1 

.02 Service.................................................................................................... Wtr -1 
IV.2.C.00  MATERIALS ....................................................................................... Wtr- 2 

.01 General ................................................................................................... Wtr- 2 

.02 Waterline Pipe ........................................................................................ Wtr- 2 

.03 Waterline Fittings................................................................................... Wtr- 3 

.04 Mechanical Couplings ........................................................................... Wtr- 4 

.05 Joint Restraint ......................................................................................... Wtr-5 

.06 Pipe Joints .............................................................................................. Wtr- 5 

.07 Valves and Accessories.......................................................................... Wtr- 5 

.08 Thrust Restraint ...................................................................................... Wtr- 8 

.09 Fire Hydrants ......................................................................................... Wtr- 8 

.10 Meter Boxes ........................................................................................... Wtr- 9 
IV.2.D.00  CONSTRUCTION/WORKMANSHIP ............................................. Wtr- 10 

.01 Progress of Construction ....................................................................... Wtr-10 
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.02 Transporting and Handling of Materials .............................................. Wtr- 10 

.03 Storage of Materials .............................................................................. Wtr-10 

.04 Distribution of Materials ....................................................................... Wtr-10 

.05 Placing of Materials in the Trench ........................................................ Wtr-11 

.06 Sanitary Practices During Installation .................................................. Wtr-11 

.07 Cutting................................................................................................... Wtr-11 

.08 Allowable Deflection at Joints .............................................................. Wtr-12 

.09 Pipe Sealant ........................................................................................... Wtr-12 

.10 Jointing .................................................................................................. Wtr-12 

.11 Polyethylene Encasement ..................................................................... Wtr-14 

.12 Assemblies ............................................................................................ Wtr-14 

.13 Thrust Resistant .................................................................................... Wtr-17 

.14 Deviations from Plans ........................................................................... Wtr-18 

.15 Filling the Main ................................................................................... Wtr-18 

.16 Flushing................................................................................................. Wtr-18 

.17 Disinfection ........................................................................................... Wtr-19 

.18 Valve Operation .................................................................................... Wtr-20 
IV.2.E.00  TESTING ............................................................................................ Wtr-20 

.01 Hydrostatic Testing ............................................................................... Wtr-20 

.02 Bacteriological Testing ......................................................................... Wtr-20 
IV.2.F.00  MEASUREMENT AND PAYMENT ................................................. Wtr-21 

.01 Pipe Installation .................................................................................... Wtr-21 

.02 Valves and Assemblies ......................................................................... Wtr-21 

.03 Services ................................................................................................. Wtr-21 

.04 Incidentals ............................................................................................. Wtr-22 
 
 DIVISION V - STRUCTURES 
 
V.1 SLOPE PROTECTION ..............................................................................................ST-1 

V.1.A.00  DESCRIPTION/SCOPE ..........................................................................ST-1 
V.1.B.00  DEFINITIONS .........................................................................................ST-1 

.01 Slope Paving .............................................................................................ST-1 

.02 Riprap ........................................................................................................ST-1 

.03 Wire Enclosed Stone (Gabion) .................................................................ST-1 

.04 Filter Blanket ............................................................................................ST-1 
V.1.C.00  MATERIALS ...........................................................................................ST-1 

.01 Paving Blocks ...........................................................................................ST-1 

.02 Portland Cement Concrete ........................................................................ST-1 

.03 Asphaltic Concrete ....................................................................................ST-2 

.04 Riprap Protection ......................................................................................ST-2 

.05 Wire Enclosed Stone .................................................................................ST-2 

.06 Grout .........................................................................................................ST-2 

.07 Filter Blanket ............................................................................................ST-2 
V.1.D.00  CONSTRUCTION ...................................................................................ST-2 

.01 Preparation ................................................................................................ST-2 

.02 Paving Blocks ...........................................................................................ST-3 

.03 Poured Portland Cement Concrete ............................................................ST-3 

.04 Pneumatically Placed Portland Cement Concrete .....................................ST-3 

.05 Asphaltic Concrete Slope Paving..............................................................ST-3 

.06 Riprap Protection ......................................................................................ST-4 
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.07 Wire Enclosed Stone .................................................................................ST-4 

.08 Filter Blanket ............................................................................................ST-4 
V.1.E.00  TESTING..................................................................................................ST-4 
V.1.F.00  MEASUREMENT AND PAYMENT ......................................................ST-4 

.01 Measurement .............................................................................................ST-4 

.02 Payment.....................................................................................................ST-5 
 
V.2 SURVEY MONUMENTS AND CONTROL ............................................................ST-6 
 V.2.A.00 DESCRIPTION/SCOPE ...........................................................................ST-6 
 V.2.B.00 DEFINITIONS ..........................................................................................ST-6 
  .01 Professional Land Surveyor (PLS) ...........................................................ST-6 
  .02 Survey Monument .....................................................................................ST-6 
  .03 Survey Monument Box .............................................................................ST-7 
  .04 Vertical Control ........................................................................................ST-7 
  .05 Horizontal Control Points .........................................................................ST-7 
  .06 Sealant .......................................................................................................ST-7 
 V.2.C.00 MATERIALS ............................................................................................ST-7 
  .01 Survey Monument .....................................................................................ST-8 
  .02 Survey Monument Box .............................................................................ST-8 
  .03 Vertical Control ........................................................................................ST-8 
  .04 Horizontal Control Points .........................................................................ST-8 
  .05 Sealant .......................................................................................................ST-8 
 V.2.D.00 CONSTRUCTION ....................................................................................ST-8 
  .01 Survey Monument Box .............................................................................ST-8 
  .02 Control Points ...........................................................................................ST-9 
  .03 Tolerances-Draft Deliverables ................................................................ST-10 
 V.2.E.00 TESTING ................................................................................................ST-10 
 V.2.F.00 MEASUREMENT AND PAYMENT ....................................................ST-10 
  .01 Measurement ...........................................................................................ST-10 
  .02 Payment...................................................................................................ST-10 
 
V.3 BICYCLE STRUCTURES ............................................................................................ST-11 
 V.3.A.00 DESCRIPTION/SCOPE .........................................................................ST-11 
 V.3.B.00 DEFINITIONS ........................................................................................ST-11 
  .01 Development Services Division ..............................................................ST-11 
 V.3.C.00 MATERIALS ..........................................................................................ST-11 
  .01 Bike Rack ................................................................................................ST-11 
  .02 Bike Shelter .............................................................................................ST-11 
 V.3.D.00 CONSTRUCTION ..................................................................................ST-12 
 V.3.E.00 TESTING ................................................................................................ST-12 
 V.3.F.00 PAYMENT .............................................................................................ST-12 
  .01 General ....................................................................................................ST-12 
 

STANDARD DETAILS 
 




