SECTION 3305 13

MANHOLES AND STRUCTURES

PART 1 - GENERAL

1.1  DESCRIPTION
A. Scope:

1. CONTRACTOR shall provide all labor, materials, equipment and incidentals
as shown, specified and required to furnish and install all precast, cast-in-place
and masonry manholes and structures.

B. General:

1. Manholes and structures shall conform in shape, size, dimensions, material,
and other respects to the details shown or as directed by ENGINEER.

2.  Cast-iron frames, grates and covers shall be the standard frame and grate or
cover unless otherwise shown and shall be as specified in Section 05 56 00,
Metal Castings.

3. Concrete for cast-in-place manholes and structures and for inverts in precast
and masonry manholes and structures shall be Class “A” and shall conform to
the requirements specified under Section 03 30 00, Cast-In-Place Concrete.

4.  All manholes and structures shall be precast construction, unless otherwise
shown.

C. Related Sections:

1. Section 03 30 00, Cast-In-Place Concrete.

2. Section 05 50 13, Miscellaneous Metal Fabrications.

3. Section 05 56 00, Metal Castings.

1.2 REFERENCES
A. Standards referenced in this Section are listed below:

1. American Society for Testing and Materials, (ASTM).
a. ASTM C 32, Specification for Sewer and Manhole Brick (made from
Clay or Shale).
b. ASTM C 139, Specification for Concrete Masonry Units for Construction
of Catch Basins and Manholes.
c. ASTM C 140, Test Methods for Sampling and Testing Concrete Masonry
Units and Related Units.
d. ASTM C 207, Specification for Hydrated Lime for Masonry Purposes.
e. ASTM C 478, Specification for Precast Reinforced Concrete Manhole
Sections.
2. American Water Works Association, (AWWA).
a. AWWA C302, Reinforced Concrete Pressure Pipe, Non-cylinder Type,
for Water and Other Liquids.
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1.3

SUBMITTALS

A.

Action Submittals: Submit the following:
1.  Shop Drawings:

a.  Submit drawings showing design and construction details of all precast
concrete and cast-in-place manholes and structures, including details of
joints between the manhole bases and riser sections and stubs or openings
for the connections.

PART 2 - PRODUCTS

2.1

PRECAST CONCRETE MANHOLES AND STRUCTURES

A.

Precast manholes and structures shall conform to the details shown. Provide cast-in-
place concrete bases where shown.

Except where otherwise specified precast manhole components shall consist of
reinforced concrete pipe sections especially designed for manhole construction and
manufactured in accordance with ASTM C 478, except as modified herein.

Precast, reinforced concrete manhole bases, riser sections, flat slabs and other
components shall be manufactured by wet cast methods only, using forms which will
provide smooth surfaces free from irregularities, honeycombing or other
imperfections.

Joints between manhole components shall be the tongue and groove type employing
a single, continuous rubber O-ring gasket and shall conform to AWWA C302. The
circumferential and longitudinal steel reinforcement shall extend into the bell and
spigot ends of the joint without breaking the continuity of the steel. Joints between
the base sections, riser sections and top slabs of manholes 72-inches in diameter and
less shall be rubber and concrete joints. Joints for manhole components greater than
72-inches in diameter shall be provided with steel bell and spigot rings.

All precast manhole components shall be of approved design and of sufficient
strength to withstand the loads imposed upon them. They shall be designed for a
minimum earth cover loading of 130 pounds per cubic foot, an H-20 wheel loading,
and an allowance of 30 percent in roadways and 15 percent in rights-of-way for
impact. Manhole bases shall have two cages of reinforcing steel in their walls, each
of the area equal to that required in the riser sections. Wall thickness shall not be
less than 5-inches. Concrete top slabs shall not be less than 8-inches thick.

Lifting holes, if used in manhole components, shall be tapered, and no more than two
shall be cast in each section. Tapered, solid rubber plugs shall be furnished to seal
the lifting holes. The lifting holes shall be made to be sealed by plugs driven from the
outside face of the section only.
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2.2

The point of intersection (P.l.) of the sewer pipe centerlines shall be marked with
1/4-inch diameter steel pin firmly enclosed in the floor of each manhole base and
protruding approximately 1-inch above the finished floor of the base.

Mark date of manufacture and name or trademark of manufacturer on inside of
barrel.

The barrel of the manhole shall be constructed of various lengths of riser pipe
manufactured in increments of one foot to provide the correct height with the fewest
joints. Openings in the barrel of the manholes for sewers or drop connections will not
be permitted closer than one foot from the nearest joint. Special manhole base or
riser sections shall be furnished as necessary to meet this requirement.

A precast or cast-in-place slab or precast eccentric cone, as shown or approved, shall
be provided at the top of the manhole barrel to receive the cast iron frame and cover.

MASONRY MANHOLES AND STRUCTURES

2.3

Masonry manholes and structures, where shown or otherwise approved by

ENGINEER, shall conform to the following:

1. Brick: Brick shall conform to the requirements of ASTM C 32, Grade SS for
sewer brick and Grade MS for manhole brick.

2. Concrete Blocks: Concrete blocks shall be machine-made, solid segmental
blocks not less than 8-inches wide and shaped so that the completed structure
in which they are used will conform to the details shown or otherwise
approved. Blocks shall be of compact texture and like blocks shall be uniform
in shape and size.

3. Concrete blocks shall conform to ASTM C 139. Testing of blocks shall be
done in accordance with the requirements of ASTM C 140.

4.  Mortar: The mortar shall be composed of portland cement, hydrated lime, and

sand, in which the volume of sand shall not exceed three times the sum of the

volumes of cement and lime.

Cement shall be Type Il portland cement as specified for concrete masonry.

Hydrated lime shall be Type S conforming to ASTM C 207.

7. The sand shall comply with the Specifications for “Fine Aggregate” for
concrete, except that all of the sand shall pass a No. 8 sieve.

o o

MISCELLANEOUS METALS

Metal frames and covers and similar required items shall be provided as shown and
in accordance with Division 05, Metals.

PART 3 - EXECUTION

3.1

LAYING MASONRY
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Brick shall be satisfactorily wet when being laid and each brick shall be laid in
mortar so as to form full bed, end and side joints in one operation. The joints shall
not be wider than 3/8-inch, except when the bricks are laid radially, in which case the
narrowest part of the joint shall not exceed 1/4-inch. Masonry work shall be kept
moist for a period of three days after completion, and precautions shall be taken to

For concrete block, the vertical keyways shall be completely filled with mortar.

Each grading ring shall be laid in a full bed of mortar and shall be thoroughly

The outside of brick manholes and structures, brick stacks and grading rings shall be
neatly plastered with 1/2-inch of cement mortar as the Work progresses.

Precast bases shall be set on a crushed stone or crushed gravel or concrete foundation
as shown. Precast bases shall be set at the proper grade and carefully leveled and

Set sections vertical with steps and sections in true alignment. The base of the bell
or groove end at joints between components shall be buttered with 1:2 cement-sand
mortar to provide a uniform bearing between components. All joints shall be sealed
with cement mortar inside and out and troweled smooth to the contour of the wall

Install sections, joints and gaskets in accordance with manufacturers

Lifting holes shall be sealed tight with a solid rubber plug driven into the hole from
the outside of the barrel and the remaining void filled with 1 to 2 cement-sand

A.
prevent freezing during cold weather.
B.
C.
bonded.
3.2 PLASTERING
A.
3.3 MANHOLE BASES
A.
aligned.
3.4 PRECAST MANHOLE SECTIONS
A.
surface. Raised or rough joint finishes will not be accepted.
B.
recommendations.
C.
mortar.
3.5 MANHOLE CHANNELS
A.

All invert channels through manholes and structures shall be constructed of Class
“A” concrete. Channels shall be properly formed to the sizes, cross sections, grades
and shapes shown or as ordered. Benches shall be built up to the heights shown or as
directed by the ENGINEER and given a uniform wood float finish. Care shall be
taken to slope all benches for proper drainage to the invert channel.
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3.6

GRADING RINGS

Grading rings or brick stacks shall be used for all precast and masonry manholes and
structures, where required. Stacks or grade rings shall be a maximum of 12-inches in
height, constructed on the roof slab or cone section on which the manhole frame and
cover shall be placed. The height of the stack or grade rings shall be such as required

Each grade ring shall be laid in a full bed of mortar and shall be thoroughly bonded.

Brick work shall be as specified in Article 2.2 and Article 3.1, above.

As shown or required for connections, cast iron sleeves, bell end tile, ductile iron or
reinforced concrete pipe stubs with approved watertight plugs shall be installed in
manholes and structures. Where pipe stubs, sleeves or couplings for future
connections are shown or directed by the ENGINEER, CONTRACTOR shall
provide all materials and labor in order to complete the Work.

All manholes and structures in unpaved areas shall be built, as shown or directed by
the ENGINEER, to an elevation higher than the original ground. The ground surface
shall be graded to drain away from the manhole. Fill shall be placed around
manholes to the level of the upper rim of the manhole frame, and the surface evenly
graded on a 1 to 5 slope to the existing surrounding ground, unless otherwise shown
or directed by the ENGINEER. The slope shall be covered with 4-inches of topsoil,
seeded and maintained until a satisfactory growth of grass is obtained.

Manholes and structures in paved areas shall be constructed to meet the final surface
grade. In paved areas on State Highways, all manholes and structures shall be 1/2-
inch below final wearing surfaces. Manholes and structures shall not project above
finished roadway pavements to prevent damage from snowplows.

CONTRACTOR shall be solely responsible for the proper height of all manholes and
structures necessary to reach the final grade at all locations. CONTRACTOR is
cautioned that ENGINEER'S review of Shop Drawings for manhole components will
be general in nature and CONTRACTOR shall provide an adequate supply of
random length precast manhole riser sections to adjust any manhole to meet field

A.
to bring the manhole frame to the proper grade.
B.
C.
3.7 STUBS FOR FUTURE CONNECTIONS
A.
3.8 GRADING AT MANHOLES AND STRUCTURES
A.
B.
C.
conditions for final grading.
3.9 MANHOLE WATERTIGHTNESS
A.

All manholes and structures shall be free of visible leakage. Each manhole shall be
tested for leaks and inspected, and all leaks shall be repaired in a manner subject to
ENGINEER'S approval. Manhole testing shall conform to the requirements of
Section 33 05 05, Buried Piping Installation.
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3.10 FLEXIBLE PIPE JOINT AT MANHOLE BASE

A. Anapproved flexible joint shall be provided between each pipe entering and exiting
the manhole. This may be accomplished by the installation in the manhole base of
the bell end of a pipe or by other means subject to approval of ENGINEER. Joints
shall be similar to the approved pipe joints. The joint into the manhole base shall be
completely watertight.

++ END OF SECTION + +
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