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Materials 

General 
The work covered by this section of the specifications consists of the furnishing of all labor, supplies, equipment and materials and performing all 
operations in connection with the installation of tracer wire and appurtenances, as shown on the plans, as herein specified and directed by the 
Engineer to comply with Senate Bill 18-167. The bill requires that all new underground facilities, including laterals up to the structure or building 
being served, installed on or after August 8, 2018, must be electronically locatable when installed per section 9-1.5-103(10), C.R.S. 
All tracer wire and tracer wire products shall be domestically manufactured in the U.S.A. 
All tracer wire shall have HDPE insulation intended for direct bury, color coated per APWA standard for the specific utility being marked. 

Tracer Wire 
· Open Trench - Tracer wire shall be #12 AWG copper clad steel, high strength with minimum 450 lb. break load, with minimum 30 mil HDPE 

insulation thickness. 

· Directional Drilling/Boring - Tracer wire shall be #12 AWG copper clad steel, extra high strength with minimum 1,150 lb. break load, with 
minimum 30 mil HDPE insulation thickness. 

· Tracer wire - Pipe Bursting/Slip Lining - Tracer wire shall be 7 x 7 stranded copper clad steel, extreme strength with 4,700 lb. break load, 
with minimum 50 ml HDPE insulation thickness. 

Connectors 
· All mainline tracer wires must be interconnected in intersections, at mainline tees and mainline crosses. At tees, the three wires shall be joined 

using a single 3-way lockable connector (SnakeBiteTM or approved equal). At crosses, the four wires shall be joined using a 4-way connector. 
Use of two 3-way connectors with a short jumper wire between them is an acceptable alternative. 

· Direct bury wire connectors - Shall include SnakeBiteTM 3-way lockable connectors (or approved equal) and mainline to lateral lug 
connectors specifically manufactured for use in underground tracer wire installation. Connectors shall be dielectric silicon filled to seal out 
moisture and corrosion and shall be installed in a manner so as to prevent any uninsulated wire exposure. 

· Non-locking friction fit, twist on or taped connectors are prohibited. 

Termination/Access 
· All tracer wire termination points must utilize an approved tracer wire access box (above ground access box or grade level/in-ground access 

box as applicable), specifically manufactured for this purpose. 

· All grade level/in-ground access boxes shall include a dual terminal switchable lid (SnakePitÒ LD14G2T-SW or approved equal), be 
appropriately identified with “sewer” cast into the cap, and color coded per APWA standard for the specific utility being marked. 

· A minimum of 2 ft. of excess/slack wire is required in all tracer wire access boxes after meeting final elevation. 

· All tracer wire access boxes must include a manually interruptible conductive/connective link between the terminal(s) for the tracer wire 
connection and the terminal for the ground rod wire connection. 

· Ground wire shall be connected to the identified (or bottom) terminal on all access boxes. 

· Service Laterals on public property - Tracer wire must terminate with a coil of 6 feet of tracer wire for future extension to the building, 
located at the edge of the road right-of-way, and out of the roadway. 

· Service Laterals on private property - Tracer wire must terminate at an approved above-ground tracer wire access box, affixed to the 
building exterior directly above where the utility enters the building, at an elevation not greater than 5 vertical feet above finished grade, or 
terminate at an approved grade level/in-ground tracer wire access box, located within 2 linear feet of the building being served by the utility. 

· Long-runs, in excess of 2,500 linear feet - Tracer wire access must be provided utilizing an approved grade level/in-ground tracer wire 
access box, located at the edge of the road right-of-way and out of the roadway. The grade level/in-ground tracer wire access box shall be 
delineated using a minimum 48” polyethylene marker post, color coded per APWA standard for the specific utility being marked or other 
approved marker by the City of Pueblo. 

Grounding 
· Tracer wire must be properly grounded at all dead ends/stubs. 

· Grounding of tracer wire shall be achieved by use of a drive-in magnesium ground rod with a minimum of 20ft of #12 red HDPE insulated 
copper clad steel wire connected to anode (minimum 1.5 lb.) specifically manufactured for this purpose and buried at the same elevation as 
the utility. 

· When grounding the tracer wire at dead ends/stubs, the ground rod shall be installed in a direction 180 degrees opposite of the tracer wire, at 
the maximum possible distance. 

· When grounding the tracer wire in areas where the tracer wire is continuous and neither the mainline tracer wire or the ground rod wire will be 
terminated at/above grade, install ground rod wire directly beneath and in-line with the tracer wire. Do not coil excess wire from ground rod 
wire. In this installation method, the ground rod wire shall be trimmed to an appropriate length before connecting to tracer wire with a mainline 
to lateral lug connector. 

· Where the ground rod wire will be connected to a tracer wire access box, a minimum of 2 ft. of excess/slack wire is required after meeting final 
elevation. 
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Installation 

General 
· Tracer wire installation shall be performed in such a manner that allows proper access for connection of line tracing equipment, proper locating 

of wire without loss or deterioration of low frequency (512Hz) signal for distances in excess of 1,000 linear feet, and without distortion of signal 
caused by multiple wires being installed in close proximity to one another. 

· Tracer wire systems must be installed as a single continuous wire, except where using approved connectors. No looping or coiling of wire is 
allowed. 

· Any damage occurring during installation of the tracer wire must be immediately repaired by removing the damaged wire and installing a new 
section of wire with approved connectors. Taping and/or spray coating shall not be allowed. 

· Tracer wire shall be installed at the top of the pipe and secured (taped/tied) at 5' intervals. 

· Tracer wire must be properly grounded as specified. 

· Tracer wire on all service laterals/stubs must terminate at an approved tracer wire access box located directly above the utility, at the edge of 
the road right-of-way but out of the roadway. (See Tracer wire Termination/Access) 

· At all mainline dead-ends, tracer wire shall go to ground using an approved connection to a drive-in magnesium ground rod, buried at the same 
depth as the tracer wire. (See Grounding) 

· Mainline tracer wire shall not be connected to existing conductive pipes. Treat as a mainline dead-end and ground using an approved 
waterproof connection to a ground rod buried at the same depth as the tracer wire. 

· All service lateral tracer wires shall be a single wire, connected to the mainline tracer wire using an approved mainline to lateral lug connector, 
installed without cutting/splicing the mainline tracer wire. 

· In occurrences where an existing tracer wire is encountered on an existing utility that is being extended or tied into, the new tracer wire and 
existing tracer wire shall be connected using approved splice connectors and shall be properly grounded at the splice location as specified. 

Storm & Sanitary Sewer Systems 

· All service lateral tracer wires must be properly connected to the mainline tracer wire to ensure full tracing/locating capabilities from a single 
connection point. 

· Lay mainline tracer wire continuously, by-passing around the outside of manholes/structures on the north or east side. 

· Tracer wire on all sewer laterals must terminate at the property line with a coil of 6 feet of tracer wire taped directly to the service lateral at the 
edge of the road right-of-way or at an approved location. 

· The City of Pueblo Stormwater Department or Wastewater Department must be contacted to inspect tracer wire installation prior to backfilling 
any infrastructure that connects to the City's storm sewer or sanitary sewer system. 

Prohibited Products and Methods 

The following products and methods shall not be allowed or acceptable: 
· Uninsulated tracer wire 

· Tracer wire insulations other than HDPE 

· Tracer wires not domestically manufactured 

· Non-locking, friction fit, twist on or taped connectors 

· Brass or copper ground rods 

· Wire connections utilizing taping or spray-on waterproofing 

· Looped wire or continuous wire installations, that has multiple wires laid side-by-side or in close proximity to one another 

· Tracer wire wrapped around the corresponding utility 

· Brass fittings with tracer wire connection lugs 

· Wire terminations within the roadway, i.e. in valve boxes, cleanouts, manholes, etc. 

· Connecting tracer wire to any conductive utilities 

Testing 

· All new tracer wire installations shall be located using typical low frequency (512Hz) line tracing equipment, witnessed by the contractor, 
engineer and facility owner as applicable, prior to acceptance of ownership. 

· This verification shall be performed upon completion of rough grading and again prior to final acceptance of the project. 

· Continuity testing in lieu of actual line tracing shall not be accepted. 
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Products 

The following products have been deemed acceptable and appropriate. These products are a guide only to help you choose the correct 
applications for your tracer wire project. 

· Copper-Clad Steel (CCS) Tracer Wire 

o Open Trench - CopperheadÒ #12 High Strength part # 1230G-HS or approved equal. 

o Directional Drilling/Boring - CopperheadÒ Extra High Strength part # 1245G-EHS or approved equal. 

o Pipe Bursting/Slip Lining - CopperheadÒ SoloShot Extreme Strength 7 x 7 Stranded part # GPBX- 50 or approved equal. 

· Connectors 

o CopperheadÒ 3-way locking connector part # LSC1230C or approved equal. 

o DryConn 3-way Direct Bury Lug: CopperheadÒ Part # 3WB-01 or approved equal. 

· Termination/Access 

o Non-Roadway access boxes applications: Tracer wire access boxes grade level CopperheadÒ 3-way Direct Bury Lug adjustable lite 
duty Part # LD14G2T-SW or approved equal. 

o Concrete / Driveway access box applications: Tracer wire access boxes grade level CopperheadÒ Part # CD14G2T-SW or 
approved equal. 

· Grounding 

o Drive in Magnesium Ground Rod: CopperheadÒ Part # ANO-12 (1.5 lb.) or approved equal. 

Manufacturer Product Options: 

CopperheadÒ products or approved equal. 
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AutoCAD SHX Text
1. FOR PAYMENT PURPOSES, INLET STRUCTURES SHALL ALSO INCLUDE 2'-0" CURB & GUTTER TRANSITION SECTION AT EACH END OF INLET PLUS FOR PAYMENT PURPOSES, INLET STRUCTURES SHALL ALSO INCLUDE 2'-0" CURB & GUTTER TRANSITION SECTION AT EACH END OF INLET PLUS SIDEWALK SECTIONS WHERE REQUIRED BEHIND INLET STRUCTURE AND TRANSITION SECTIONS. 2. SUB-GRADE SHALL BE 6-12" OF CLASS B BEDDING COMPACTED PER COP STANDARD CONSTRUCTION SPECIFICATIONS, ON SUITABLE, UNDISTURBED SUB-GRADE SHALL BE 6-12" OF CLASS B BEDDING COMPACTED PER COP STANDARD CONSTRUCTION SPECIFICATIONS, ON SUITABLE, UNDISTURBED MATERIAL. IF SUBGRADE IS UNSUITABLE, THE SUBGRADE SHALL BE OVEREXCAVATED AND STABILIZED WITH CLASS B BEDDING PER COP STANDARD CONSTRUCTION SPECIFICATIONS. 3. FLOOR SLOPE MAY BE POURED MONOLITHIC WITH BASE. FLOOR SLOPE MAY BE POURED MONOLITHIC WITH BASE. 4. Sc  = SLOPE OF CONNECTOR = 2% MIN. Sc  = SLOPE OF CONNECTOR = 2% MIN. 5. UNLESS OTHERWISE SPECIFIED ON THE DRAWINGS OR OTHERWISE APPROVED, ALL NO. 16 INLETS SHALL BE CONSTRUCTED WITH AN ADJUSTABLE CAST UNLESS OTHERWISE SPECIFIED ON THE DRAWINGS OR OTHERWISE APPROVED, ALL NO. 16 INLETS SHALL BE CONSTRUCTED WITH AN ADJUSTABLE CAST IRON CURB BOX (S-716). 6. DESIGN CONDITIONS FOR INLET ALLOWS DEPTHS OF 12'-0" (MAX ). FOR INLETS MORE THAN 12'-0" FEET IN DEPTH, SHOP DRAWINGS AND DESIGN DESIGN CONDITIONS FOR INLET ALLOWS DEPTHS OF 12'-0" (MAX ). FOR INLETS MORE THAN 12'-0" FEET IN DEPTH, SHOP DRAWINGS AND DESIGN ANALYSIS SHALL BE SUBMITTED FOR APPROVAL.  7. ALL REINFORCING STEEL SHALL BE ASTM, A-615, GRADE 60 DEFORMED BARS. DIAMETER OF BEND MEASURED ON THE INSIDE OF THE BAR SHALL BE A ALL REINFORCING STEEL SHALL BE ASTM, A-615, GRADE 60 DEFORMED BARS. DIAMETER OF BEND MEASURED ON THE INSIDE OF THE BAR SHALL BE A BE A MINIMUM OF 6 BAR DIAMETER. 8. ALL SHALL CONFORM TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, 8TH EDITION, 2017.  ALL SHALL CONFORM TO AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, 8TH EDITION, 2017.  9. NO FORMWORK SHALL WORK REMAIN INSIDE STRUCTURE WHEN COMPLETE. NO FORMWORK SHALL WORK REMAIN INSIDE STRUCTURE WHEN COMPLETE. 10. CONCRETE MIX FOR GUTTER AND ANY ADDED STREET PANELS SHALL MEET CLASS 2 REQUIREMENTS FOR SULFATE RESISTANCE IN ACCORDANCE WITH CONCRETE MIX FOR GUTTER AND ANY ADDED STREET PANELS SHALL MEET CLASS 2 REQUIREMENTS FOR SULFATE RESISTANCE IN ACCORDANCE WITH CDOT STANDARD 601.04 ON STREETS WHERE MAGNESIUM CHLORIDE CHEMICAL DEICERS ARE APPLIED. REFER TO COP STANDARD CONSTRUCTION SPECIFICATIONS FOR REQUIREMENTS FOR SULFATE RESISTANCE IN CONCRETE EXPOSED TO EARTH. 11. SPLICING OF REINFORCING STEEL SHALL BE PERMITTED ONLY WHERE DETAILED IN DRAWINGS. SPLICING OF REINFORCING STEEL SHALL BE PERMITTED ONLY WHERE DETAILED IN DRAWINGS. 12. INLET WALLS SHALL BE FORMED BOTH INSIDE AND OUTSIDE  CASTING OF SIDEWALLS AGAINST EARTH IS NOT PERMITTED. INLET WALLS SHALL BE FORMED BOTH INSIDE AND OUTSIDE  CASTING OF SIDEWALLS AGAINST EARTH IS NOT PERMITTED. 13. LEAN CONCRETE FILL TO BE F'C  = 2000 PSI. INLET STRUCTURE, LID, STREET CURB AND GUTTER, AND PAVEMENT TO BE F'C = 4,500 PSI, MAX W/CM LEAN CONCRETE FILL TO BE F'C  = 2000 PSI. INLET STRUCTURE, LID, STREET CURB AND GUTTER, AND PAVEMENT TO BE F'C = 4,500 PSI, MAX W/CM W/CM = 0 45 AND AIR ENTRAINED 5% TO 8%   F'C = 28 DAY COMPRESSIVE STRENGTH REQUIREMENT FOR MIX DESIGN, FIELD ACCEPTANCE.  14. FOR THROUGH STRUCTURES, BENCHES MUST COME TO TOP OF PIPE. FOR THROUGH STRUCTURES, BENCHES MUST COME TO TOP OF PIPE. 15. NO CORNER PENETRATIONS ON STRUCTURE.  NO CORNER PENETRATIONS ON STRUCTURE.  16. SEE COP STANDARD CONSTRUCTION SPECIFICATIONS STORM INLETS SECTION FOR MORE INFORMATION. USE OF THIS DETAIL WITHOUT SPECIFICATIONS  SEE COP STANDARD CONSTRUCTION SPECIFICATIONS STORM INLETS SECTION FOR MORE INFORMATION. USE OF THIS DETAIL WITHOUT SPECIFICATIONS  SPECIFICATIONS  SHALL BE CONSIDERED NON-COMPLIANT.  17. SEE SW5.4 FOR REBAR PLACEMENT AT WALL PENETRATION DETAIL.SEE SW5.4 FOR REBAR PLACEMENT AT WALL PENETRATION DETAIL.



COMBINATION CURB GUTTER AND SIDEWALK 

PLAN 
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DETAIL - CONNECTOR OUTLET DETAIL - REBAR PLACEMENT AROUND CONNECTOR PIPE 
NO SCALE NO SCALE 

PIPE CONNECTION SCHEMATIC (NO. 16 INLET) 
THIS DIAGRAM IS PROVIDED FOR GENERAL GUIDANCE ONLY. THE 
DESIGNER IS RESPONSIBLE FOR VERIFYING PROJECT SPECIFIC 

GEOMETRY. 

DETAIL - PLACEMENT OF ADJ. CURB 
BOX ON SUPPORT RAIL (TYP.) DETAIL - FRAME PLACEMENT 
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6" VERTICAL CURB AND GUTTER COMBINATION CURB GUTTER AND SIDEWALK 
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FRAME SECTION 

FRAME TOP VIEW 

NO. 16 INLET FRAME - RIGHT OR LEFT 
NO SCALE 
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GRATE TOP VIEW 

GRATE SECTION 
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AutoCAD SHX Text
1. CAST IRON SHALL CONFORM TO ASTM A48  (CLASS 35B, MINIMUM).  CAST IRON SHALL CONFORM TO ASTM A48  (CLASS 35B, MINIMUM).  2. CASTINGS SHALL COMPLY WITH FEDERAL SPECIFICATION RR-F-621D FOR CASTINGS SHALL COMPLY WITH FEDERAL SPECIFICATION RR-F-621D FOR CASTING PROOF LOADING (HEAVY DUTY).  3. ALL CASTINGS REQUIRE INDIVIDUAL APPROVAL/CERTIFICATION FROM THIS ALL CASTINGS REQUIRE INDIVIDUAL APPROVAL/CERTIFICATION FROM THIS DIVISION. 4. CASTINGS SHALL NOT BE DIPPED OR PAINTED PRIOR TO FINAL INSPECTION, CASTINGS SHALL NOT BE DIPPED OR PAINTED PRIOR TO FINAL INSPECTION, ONCE INDIVIDUAL CASTINGS ARE CHECKED, AND APPROVED BY THE DIVISION FOR PROJECT USAGE, THEY SHALL BE COATED WITH AN APPROVED MATERIAL.
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AutoCAD SHX Text
1. ALL TRENCHES SHALL BE ADEQUATELY SUPPORTED AND THE SAFETY OF ALL TRENCHES SHALL BE ADEQUATELY SUPPORTED AND THE SAFETY OF WORKERS PROVIDED FOR AS REQUIRED BY THE MOST RECENT OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA) "SAFETY AND HEALTH REGULATIONS FOR CONSTRUCTION". 2. NEW STREETS SHALL COMPLY WITH THE CITY OF PUEBLO'S PAVEMENT DESIGN NEW STREETS SHALL COMPLY WITH THE CITY OF PUEBLO'S PAVEMENT DESIGN CRITERIA FOR PAVEMENT AND AGGREGATE THICKNESS FOR EACH ROADWAY CLASSIFICATION (TABLE 3-1). 3. EXISTING STREETS SHALL COMPLY THE CITY OF PUEBLO'S PAVEMENT DESIGN EXISTING STREETS SHALL COMPLY THE CITY OF PUEBLO'S PAVEMENT DESIGN CRITERIA FOR PAVEMENT THICKNESS (TABLE 3-1) OR BE EQUAL TO EXISTING PAVEMENT THICKNESS WHICH EVER IS GREATER. 2 FOOT OF FLOWABLE FILL SHALL BE USED IN LIEU OF AGGREGATE BASE. 4. ON ALL STORM SEWER INSTALLATION, COMPACTION TESTS SHALL BE MADE BY ON ALL STORM SEWER INSTALLATION, COMPACTION TESTS SHALL BE MADE BY AN APPROVED INDEPENDENT TESTING LABORATORY AND SHALL IDENTIFY THE LOCATION AND DEPTH OF THE TEST, THE DATE OF THE TEST, THE MAXIMUM STANDARD PROCTOR DENSITY AND OPTIMUM MOISTURE CONTENT OF THE SOIL AND GIVE THE PERCENT OF COMPACTION AND MOISTURE CONTENT OF THE BACKFILL MATERIAL AT THE TEST LOCATION. COMPACTION TESTS SHALL BE MADE AT A DEPTH OF THREE FEET (3') ABOVE THE TOP OF THE PIPE AND AT TWO FOOT INTERVALS IN DEPTH, UP TO AND INCLUDING THE SURFACE. TESTING SHALL BE DONE AT A MINIMUM OF ONE LOCATION FOR EVERY 250 FEET OF MAIN LINE TRENCH OR FRACTION THEREOF AND AT EVERY MANHOLE OR SIMILAR STRUCTURE. AN ADDITIONAL COMPACTION TEST IS REQUIRED FOR EACH INLET AND LATERAL AND MAY BE TAKEN ALONG THE PIPE OR AR THE INLET AT THE DISCRETION OF THE CITY. SEE 12.3.12 FOR FURTHER GUIDANCE & REQUIREMENTS.

AutoCAD SHX Text
IF DISTANCE FROM LIP LINE OF C&G TO TRENCH IS LESS THAN 4', ALL ASPH. SHALL BE REMOVED FROM LIP TO TRENCH LINE.

AutoCAD SHX Text
HOT BITUMINOUS OR  CONCRETE PAVEMENT

AutoCAD SHX Text
AGGREGATE BASE OR  2' OF FLOW FILL (SEE NOTE 2 & 3)

AutoCAD SHX Text
UNDISTURBED SUBGRADE

AutoCAD SHX Text
COMPACTED BACKFILL

AutoCAD SHX Text
SPRING LINE

AutoCAD SHX Text
RCP STORM SEWER

AutoCAD SHX Text
9" OR WIDTH OF COMPACTION EQUIPMENT,  WHICHEVER IS GREATER. (9" IS TYPICALLY  NOT ENOUGH ROOM TO GET PROPER COMPACTION AROUND THE HAUNCH).

AutoCAD SHX Text
CLASS "B" BEDDING MATERIAL

AutoCAD SHX Text
CLASS I OR II BEDDING MATERIAL

AutoCAD SHX Text
HPPP STORM SEWER

AutoCAD SHX Text
TRENCH DETAIL FOR STORM SEWER SCALE 1" = 3'-0"
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CONCRETE COLLAR OR FULL DEPTH HMA PATCHING

AutoCAD SHX Text
GRADE RINGS 2"-6" INCREMENTS  UP TO 12" MAX  TOTAL ADJUSTMENT

AutoCAD SHX Text
SEE PRECAST OR  CAST-IN-PLACE BASE DETAIL

AutoCAD SHX Text
STORM DRAIN DIAMETER (INCHES)

AutoCAD SHX Text
MANHOLE DIAMTER (FEET)

AutoCAD SHX Text
15 TO 18

AutoCAD SHX Text
4

AutoCAD SHX Text
>18 TO <42

AutoCAD SHX Text
5

AutoCAD SHX Text
42 TO 54

AutoCAD SHX Text
6

AutoCAD SHX Text
LARGER THAN 54

AutoCAD SHX Text
APPROPRIATE MANHOLE SIZE FROM CDOT STANDARD PLAN NO. M-604-20

AutoCAD SHX Text
UNDISTURBED EARTH FOR  CAST-IN-PLACE OR  6" COMPACTED GRAVEL  BEDDING FOR PRECAST BASE

AutoCAD SHX Text
BUTYL ADHESIVE TAPE SEALANT AROUND ALL JOINTS

AutoCAD SHX Text
MANHOLE DROP REQUIREMENT

AutoCAD SHX Text
HORIZONTAL DEFLECTION ANGLE OF SEWER PIPE AT MANHOLE

AutoCAD SHX Text
MINIMUM DROP(FT)

AutoCAD SHX Text
0°

AutoCAD SHX Text
0.10

AutoCAD SHX Text
0° & 45°

AutoCAD SHX Text
0.20

AutoCAD SHX Text
45°TO 90°

AutoCAD SHX Text
0.30

AutoCAD SHX Text
SET RING  " BELOW 14" BELOW FINISH GRADE

AutoCAD SHX Text
SEE FLAT TOP MANHOLE DETAIL  FOR 6FT OR LESS

AutoCAD SHX Text
SITUATE ECCENTRIC CONE  SECTION WHERE SLOPE OF THE CONE SECTION IS POINTING  TOWARD THE DOWNSTREAM DIRECTION

AutoCAD SHX Text
NOTES: 1. DESIGN CRITERIA:CONCRETE - 4,000 PSI COMPRESSIVE STRENGTH AT DESIGN CRITERIA:CONCRETE - 4,000 PSI COMPRESSIVE STRENGTH AT 28 DAYS (TYPE II-V CEMENT). 2. PROVIDE ECCENTRIC CONES FOR ALL MANHOLES GREATER THAN SIX PROVIDE ECCENTRIC CONES FOR ALL MANHOLES GREATER THAN SIX FEET (6') DEEP, AND FLAT TOPS FOR MANHOLES SIX FEET (6') OR LESS. 3. FOR PIPE INVERT ELEVATIONS SEE PLAN AND PROFILE SHEETS. FOR PIPE INVERT ELEVATIONS SEE PLAN AND PROFILE SHEETS. 4. STEPS SHALL BE REQUIRED WHEN THE MANHOLE DEPTH EXCEEDS 3 STEPS SHALL BE REQUIRED WHEN THE MANHOLE DEPTH EXCEEDS 3 FT 6 IN. SEE CITY OF PUEBLO MANHOLE/INLET STEP DETAIL FOR STEP SPECIFICATIONS. 5. MANHOLE STEPS SHALL NOT BE INSTALLED OVER THE FLOW CHANNEL. MANHOLE STEPS SHALL NOT BE INSTALLED OVER THE FLOW CHANNEL. 6. FOR DEPTHS GREATER THAN 20' (RIM TO INVERT) SHOP DRAWINGS, FOR DEPTHS GREATER THAN 20' (RIM TO INVERT) SHOP DRAWINGS, CALCULATIONS OF WALLS, TOP AND BOTTOM SLABS SHALL BE SUBMITTED. 7. DESIGN ENGINEER OR PROJECT ENGINEER MAY INCREASE MANHOLE DESIGN ENGINEER OR PROJECT ENGINEER MAY INCREASE MANHOLE SIZE FOR SPECIAL DESIGN CONSIDERATIONS. 8. ALL JOINTS IN THE MANHOLE BARREL, CONE, GRADE ADJUSTMENT ALL JOINTS IN THE MANHOLE BARREL, CONE, GRADE ADJUSTMENT RINGS, AND FLAT TOP SECTIONS SHALL BE SEALED WITH A PREFORMED FLEXIBLE PLASTIC SEALING COMPOUND CONFORMING TO FEDERAL SPECIFICATION SS-S-00210 (GSA-FS6). 9. ALL PIPE PENETRATIONS SHALL BE AN APPROVED FLEXIBLE ALL PIPE PENETRATIONS SHALL BE AN APPROVED FLEXIBLE CONNECTION, MECHANICAL SEAL, WATER STOP, OR NON-SHRINK GROUT TO REDUCE INFILTRATION AND EXFILTRATION. WHEN GROUTING IS NECESSARY AT A WATER STOP CONNECTION, NON-SHRINK GROUT SHALL SHALL BE USED. 
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AutoCAD SHX Text
APPROVED FLEXIBLE PLASTIC SEALING COMPOUND (TYP.)

AutoCAD SHX Text
#4 U @ 12"

AutoCAD SHX Text
#4 @ 12"

AutoCAD SHX Text
UNDISTURBED EARTH

AutoCAD SHX Text
CAST-IN-PLACE MANHOLE BASE NOTES: 1. GROUTED FLOW CHANNELS AND INVERTS MAY BE GROUTED FLOW CHANNELS AND INVERTS MAY BE FORMED BY SHAPING WITH LEAN CONCRETE (f'c=2,000 PSI MIN.), ALL OTHER CONCRETE SHALL BE MIN f'c=4,000 PSI. 2. REINFORCING IS REQUIRED FOR ALL MANHOLE BASES. REINFORCING IS REQUIRED FOR ALL MANHOLE BASES. 3. SLOPE MANHOLE BENCH 1/2" MAXIMUM TOWARD FLOW SLOPE MANHOLE BENCH 1/2" MAXIMUM TOWARD FLOW CHANNEL. 4. ALL MANHOLES TO BE PLACED ON SUITABLE ALL MANHOLES TO BE PLACED ON SUITABLE SUBGRADE MATERIAL. IF SUBGRADE CONDITIONS WARRANT, UNSUITABLE FOUNDATION MATERIAL SHALL BE OVEREXCAVATED, & SELECT SUBGRADE WILL BE PLACED. 5. CONCRETE TO CONCRETE DONE WITHOUT THE PLASTIC CONCRETE TO CONCRETE DONE WITHOUT THE PLASTIC SEALING COMPOUND FOR STORM SEWER WILL BE AT THE DISCRETION OF THE CITY. 6. ALL PRECAST RISER SECTIONS, CONES, GRADE RINGS, ALL PRECAST RISER SECTIONS, CONES, GRADE RINGS, ETC. SHALL CONFORM TO THE LATEST REVISION OF ASTM C-478, STANDARD SPECIFICATIONS FOR CIRCULAR PRECAST REINFORCED CONCRETE MANHOLE SECTIONS. 7. NO MODIFICATIONS TO A CAST-IN-PLACE MANHOLE NO MODIFICATIONS TO A CAST-IN-PLACE MANHOLE WILL BE ACCEPTED ONCE CAST.

AutoCAD SHX Text
6" COMPACTED GRAVEL  BEDDING

AutoCAD SHX Text
PRECAST MANHOLE BASE NOTES: 1. THE BASE SLAB SHALL BE POURED MONOLITHICALLY THE BASE SLAB SHALL BE POURED MONOLITHICALLY WITH BOTTOM RISER SECTION. 2. PRECAST MANHOLE BASES SHALL FIT THE CONDITIONS PRECAST MANHOLE BASES SHALL FIT THE CONDITIONS AND LOCATIONS FOR WHICH THEY ARE INTENDED WITHOUT ANY FIELD MODIFICATIONS. ANY MANHOLE BASE WHICH REQUIRES FIELD CUTTING OR MODIFICATION IN ORDER TO FIT THE LOCATIONS INTENDED SHALL BE REJECTED BY THE CITY AND REMOVED AT NO COST TO THE CITY. 3. PRECAST MANHOLES CANNOT BE SHIPPED PRIOR TO 5 PRECAST MANHOLES CANNOT BE SHIPPED PRIOR TO 5 DAYS POST CASTING, AND CANNOT BE INSTALLED PRIOR TO 7 DAYS POST CASTING.
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CAST-IN-PLACE MANHOLE BASE NO SCALE

AutoCAD SHX Text
PRECAST MANHOLE BASE NO SCALE
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1/2" SLOPE (MAX.)

AutoCAD SHX Text
SHAPED INVERT

AutoCAD SHX Text
WELDED WIRE REINFORCING AS PER ASTM C-478

AutoCAD SHX Text
6-#4 DOWELS (MIN.) SEE TYP. DOWEL

AutoCAD SHX Text
#4 @ 12", E.W.

AutoCAD SHX Text
SHIPLAP JOINT



STEP TOP VIEW 
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AutoCAD SHX Text
NOTES: 1. ASTM SPECIFICATIONS: ASTM SPECIFICATIONS: 1.1. ASTM C-478 (MANHOLE STEPS AND LADDERS) ASTM C-478 (MANHOLE STEPS AND LADDERS) 1.2. ASTM A-615 GRADE 60 (STEEL REBAR) ASTM A-615 GRADE 60 (STEEL REBAR) 1.3. ASTM 4101 (POLYPROPYLENE) ASTM 4101 (POLYPROPYLENE) 2. STEPS SHALL BE INSTALLED BY THE "PRESS-FIT" STEPS SHALL BE INSTALLED BY THE "PRESS-FIT" METHOD UTILIZING A SPECIALLY TAPERED PIN TO FORM THE INSERT HOLE AS SHOWN. FOLLOWING MANUFACTURER'S RECOMMENDED PROCEDURE AND SHALL NOT BE GROUTED IN PLACE. 3. INSTALLED STEPS SHALL BE CAPABLE OF INSTALLED STEPS SHALL BE CAPABLE OF WITHSTANDING A PULL OUT FORCE OF 2500 LB. PER LEG FOR A MINIMUM PERIOD OF TWO MINUTES. 4. PINS MUST BE SMOOTH AND CONTINUOUSLY TAPERED. PINS MUST BE SMOOTH AND CONTINUOUSLY TAPERED. W.M.D. INSTALLATIONS REQUIRE A MATCHED COMBINATION OF A TAPERED INSERT PIN AND MANHOLE STEP, AS RECOMMENDED OR REQUIRE BY SPECIFIC MANUFACTURE OF THE STEP TO BE USED. 5. THIS STEP CAN ALSO BE USED IN TOE POCKET THIS STEP CAN ALSO BE USED IN TOE POCKET INSTALLATIONS PROVIDED 5" TOE CLEARANCE IS ALLOWED. MANHOLE STEPS SHALL NOT BE INSTALLED OVER THE FLOW CHANNEL. THEY SHALL BE PLACED 12" MINIMUM OR 16" MAXIMUM IN STRAIGHT VERTICAL ALIGNMENT WITH THE BOTTOM STEP 8" ABOVE THE BENCH MINIMUM.

AutoCAD SHX Text
FLAT TOP WITH 24" OPENING

AutoCAD SHX Text
SET RING  " BELOW 14" BELOW FINISH GRADE

AutoCAD SHX Text
FLAT TOP WITH ECCENTRIC OPENING NO SCALE

AutoCAD SHX Text
* STORM MANHOLES ONLY. NO STEPS IN SANITARY SEWER MANHOLES.
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DOUBLE WIDE MARMAC COUPLER TO BE WRAPPED AROUND CONNECTION.
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REMOVE IB BELL OR SPIGOT
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SECTION "A-A"
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6" MIN. THICKNESS ALL AROUND
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DOUBLE WIDE MARMAC COUPLER TO BE WRAPPED AROUND CONNECTION
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CAST IN PLACE 4000 PSI CONCRETE COLLAR
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CAST IN PLACE  4000 PSI CONCRETE COLLAR

AutoCAD SHX Text
A

AutoCAD SHX Text
EXCAVATE EXISTING GRADE TO AVOID SOIL INTRUSION & TO CREATE SAFE WORK AREA
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BEDDING TO SUPPORT CONNECTION & CONCRETE COLLAR
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EXISTING RCP PIPE
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TWO DISSIMILAR PIPES TO BE CONNECTED
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EXISTING GRADE
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EXISTING RCP PIPE
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