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SECTION 03301

PRECAST CONCRETE MANHOLES

Part 1 -  GENERAL

1.01 WORK INCLUDED

A. Precast concrete manholes shall be provided and installed by the contractor to conform to the requirements of these specifications and of all other contract documents including those related to the construction, shipping, lifting, location, elevation, waterproofing, means of access, sumps, pipe or conduit penetrations, valve operation, truck loading and protection from soil contamination.  The requirements stated in these specifications shall also apply to cast-in-place manholes unless noted otherwise.

B. Support chairs, bolsters, bar supports, and spacers for supporting reinforcement.

1.02 OTHER SPECIFICATIONS

A. Section 03100 - Concrete Formwork.

B. Section 03200 – Concrete Reinforcement.

C. Section 03300 - Cast-In-Place Concrete.

D. Section 15600 – Prefabricated Underground Piping.

1.03 REFERENCES (LATEST EDITION)

A. Codes and Standards:

1. Comply with the provisions of the following codes, specifications, and standards except where more stringent requirements are shown or specified:

a. Local Building Code.

b. ACI 117 - Standard Specifications for Tolerances for Concrete Construction and Materials.

c. ACI 211.3 - Standard Practice for Selecting Proportions for No-Slump Concrete.

d. ACI 301 - Specifications for Structural Concrete for Buildings.

e. ACI 304 "Guide for Measuring, Mixing, Transporting and Placing Concrete."

f. ACI 306 - Cold Weather Concreting.

g. ACI 309 - Guide for Consolidation of Concrete.

h. ACI 311.4R - Guide for Concrete Inspection.

i. ACI 315.80 - Details and Detailing of Concrete Reinforcement.

j. ACI 315R.80 - Manual of Engineering and Placing Drawings for Reinforced Concrete Structures.

k. ACI 318 - Building Code Requirements of Reinforced Concrete.

l. ACI SP-15 - ACI Field Reference Manual: Specifications for Structural Concrete for Buildings with Selected ACI and ASTM References.

m. ACI SP-66 - ACI Detailing Manual.

n. Concrete Reinforcing Steel Institute, "Manual of Standard Practice".

o. ASTM C618 - Flay Ash and Raw or Calcined Natural Pozzolan for Use as a Mineral Admixture in Portland Cement Concrete.

p. ASTM El54 - Materials for Use as Vapor Barriers Under Concrete Slabs and as Ground Cover in Crawl Spaces.

q. ASTM C858 - Underground Precast Concrete Utility Structures.

1.04  QUALITY ASSURANCE

A. See Specification Section 03300.

1.05 DESIGN CONDITIONS

Design manholes for the following loads as a minimum requirement:

A. Earth pressure loads from granular or cohesive soil pressure as applicable for the site.  Assume soil density at 120 pcf.

B. Hydrostatic pressure depending on the actual maximum ground water elevation.  Perched water pressure may have to be considered for certain soils.  Design for buoyancy forces with a minimum safety factor of 1.5. Assume water three feet below, grade of the manhole.  Assume lateral surcharge load of 2 ft. of soil.

C. Traffic surcharge load from HS20-44 loading on the roof, walls and base.

D. Lifting loads as per installation plan.

1.06 DETAILING CONSIDERATIONS

The following guidelines shall be followed at the minimum to provide a watertight crack-free construction. 

A. Minimum clear cover to rebars:

1. Precast manholes

Inside face reinforcement:
1-inch

Outside face reinforcement:
1-1/2 inches

2. Cast-in-place manholes


Reinforcement placed against earth:

3 inches


Wall reinforcement placed against forms:
1-1/2 inches

All other reinforcement:


1-inch

B. Provide adequately spliced comer bars in the outside face of walls.  Use tension splice Class "C" as per ACI 318 requirements.  Hook the inner face bars and embed the hooks in the far face of cross walls to provide minimum compression anchorage.

C. Wall reinforcement shall not be less than the ACI 318 code requirements.

D. Provide dowels of adequate splice lengths at construction joints such as the joints between walls and basement and roof slab.

E. Provide adequately anchored lifting lugs.  Splice reinforcement with the lugs anchorage to avoid cracks at the pick-up points.

F. Provide bentonite water stops at all construction joints and at leakage boundaries at pipe penetration.  Bentonite water stops shall be continuous.  A minimum of three inch concrete cover is required for bentonite water stops.

Part 2 -  PRODUCTS

2.01 For concrete materials, concrete admixtures, concrete bonding agents, concrete curing materials, curing and hardening compounds, concrete proportioning and design of mixes, see applicable articles from Specification Section 03300 "Cast-in-Place Concrete".

2.02 Rebars shall be as per Specification Section 00032 except that for the top slab for manholes located near snow piling sites such as roadsides or parking lots use epoxy coated rebars.

2.03 Use bentonite water stops at all construction joints.

2.04 In high ground water table attach bentonite (Volclay) waterproofing sheets to the exterior surfaces before lowering into the excavation.

2.05 For cast-in-place manholes attach bentonite sheets to formwork.  When earth retaining system is used, attach bentonite sheets to lagging and pour concrete directly against the lagging.

Part 3 -  EXECUTION

3.01 For concrete mixing, preparation, placing concrete, finish of formed surfaces, concrete curing and protection, see Specification Section 03300 for applicable articles.

3.02 Install the manhole units in excavations cut to the appropriate slopes to ensure safety of personnel.  Alternatively an earth retaining system comprising soldier piles, timber lagging and waters may be used to secure sides of excavations.  Where excavations are sloped backfill space around the precast unit with granular material to allow drainage of water.  Dewater excavation during installation.  In conditions of high water table use bentonite (Volclay) waterproofing sheets on all sides of the unit.

3.03 Provide access shafts and ladders rungs as shown on mechanical drawings or as covered in mechanical specifications.

3.04 All joints shall be adequate to carry design forces and maintain water tightness.  Shiplap joints sealed with butyl rubber resin sealant or equivalent are acceptable.

3.05 TESTS AND SUBMITTALS

A. All tests and submittals shall be as per Specification Section 03300.

END OF SECTION
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