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Standard Specification for

Precast Reinforced Concrete Manhole Sections [Metric] 1

This standard is issued under the fixed designation C 478M; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

PART I—GENERAL A 185 Specification for Steel Welded Wire Fabric, Plain, for
Concrete Reinforcemeht

1. Scope A 496 Specification for Steel Wire, Deformed, for Concrete
1.1 This specification the manufacture and purchase re- Reinforcemertt

quirements of products used for the assembly and construction A 497 Specification for Steel Welded Wire Fabric, De-

of precast reinforced concrete manholes used in sewer and formed, for Concrete Reinforcemént

water works. A 615/A 615 Specification for Deformed and Plain Billet-
1.2 Part |, Sections 1-11, of this specification presents Steel Bars for Concrete Reinforcemént

general requirements and requirements which are common to C 33 Specification for Concrete Aggregates

each precast concrete product covered by this specification. C 39 Test Method for Compressive Strength of Cylindrical
1.3 Part Il of this specification presents specific require-  Concrete Specimefs

ments for each manhole product in the following sections: C 150 Specification for Portland Cemént
Product Section C 309 Specification for Liquid Membrane-Forming Com-
g;d;gfﬁss g pounds for Curing Concrete
Risers and toriot Tops 14 C 497 Test Methods for Concrete Pipe, Manhole Sections,
Base Sections 15 or Tile®
Steps and Ladders 16 C 595 Specification for Blended Hydraulic Ceménts
Note 1—Future products will be included in Part Il in a future revision ~ C 618 Specification for Coal Fly Ash and Raw or Calcined
of this specification. Natural Pozzolan for Use as a Mineral Admixture in
1.4 This is the metric (SI) companion to Specification ~Concreté
C 478. C 822 Terminology Relating to Concrete Pipe and Related

_ o , 3 Products
Note 2—This specification is a manufacturing and purchase specifica- 2.2 ACI Standard:

tion only, and does not include requirements for backfill, or the relation- o g . .

ship between field load conditions and the strength requirements of the 318 Building Code, Requirements for Reinforced Concrete
manhole products and appurtenances. Experience has shown, howevar, .
that the successful performance of this product depends upon the propgf Terminology

selection of the product strength, type of foundation and backfill, and care 3.1 Definitions—For definitions of terms relating to con-
in the field installation of the manhole products and connecting pipes. Therete pipe, see Terminology C 822.

owner of the project for which these products are specified herein is

cautioned to require inspection at the construction site. 4. Materials and Manufacture

4.1 General material requirements for precast reinforced

concrete manhole products are presented in 4.1.1-4.1.7. Other

2.1 ASTM _S_tanglards: . _ materials or additional requirements for a product, if any, are
A 82 Specification for Steel Wire, Plain, for Concrete Re- ., ereq in the Part Il section for that specific product.

inforcement

2. Referenced Documents

1 This specification is under the jurisdiction of ASTM Committee C-13 on ————
Concrete Pipe and is the direct responsibility of Subcommittee C13.06 on Manholes * Annual Book of ASTM Standardgol 04.02.

and Specials. 4 Annual Book of ASTM Standardgol 04.01.
Current edition approved April 10, 1997. Published March 1998. Originally ~ ° Annual Book of ASTM Standardgol 04.05.

published as C 478M — 80. Last previous edition C 478M — 96a. ¢ Available from the American Concrete Institute, Box 4754, Redford Station,
2 Annual Book of ASTM Standardgol 01.04. Detroit, Ml 48219.
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4.1.1 Reinforced Concrete-Reinforced concrete shall con-  5.2.2 If permitted by the owner, the manufacturer may
sist of cementitious materials, mineral aggregates, and water, iequest approval of designs of special sections, such as
which steel reinforcement has been embedded in such m@ducers, tees, and bases.
manner so that the steel reinforcement and concrete act
together. 6. Reinforcement

4.1.2 Cementitious Materials 6.1 This section presents requirements for reinforcement

4.1.2.1 Cement—Cement shall conform to the requirements cover, continuity, laps, welds and splices. Other reinforcement
for portland cement of Specification C 150, or shall be portlandequirements are presented in Section 4 and any additional
blast-furnace slag cement or portland-pozzolan cement cofequirements are given in the Part Il section for a specific
forming to Specification C 595, except that the pozzolanproduct_

constituent of the Type IP portland-pozzolan cement shall be 6.2 Cover—The exposure of the ends of reinforcement,

fly ash and shall not exceed 25 % by weight. stirrups or spacers used to position the reinforcement during
4.1.2.2 Fly Ash—Fly ash shall conform to the requirements placement of the concrete shall not be cause for rejection.
of Class F or Class C of Specification C 618. 6.3 Continuity—The continuity of the circumferential rein-

4.1.2.3 Allowable Combinations of Cementitious forcement shall not be destroyed during the manufacture of the
Materials—The combination of cementitious materials used inproduct, except when lift holes or pipe openings are provided

the concrete shall be one of the following: in the product.
4.1.2.4 Portland cement only, 6.4 Welded Steel Cage Laps, Welds, and Splices
4.1.2.5 Portland blast-furnace slag cement only, 6.4.1 If splices are not welded, the reinforcement shall be
4.1.2.6 Portland pozzolan cement only, or lapped not less than 20 diameters for deformed bars, and 40

4.1.2.7 A combination of portland cement and fly ashdiameters for plain bars and cold-drawn wire. In addition,
wherein the proportion of fly ash is between 5 and 25 % byvhere lapped cages of welded wire fabric are used without
weight of total cementitious material (portland cement plus flywelding, the lap shall contain a longitudinal wire.
ash). _6._4.2 When _splices are welded and are not lapped to _the
4.1.3 Aggregates-Aggregates shall conform to Specifica- Minimum requirements in 6.3.1, pull tests of representative

tion C 33, except that the requirements for gradation shall nggP€cimens shall develop at least 50 % of the minimum speci-
apply. fied strength of the steel, and there shall be a minimum lap of

50 mm. For butt welded splices in bars or wire, permitted only
with helically wound cages, pull tests of representative speci-
mens shall develop at least 75 % of the minimum specified
strength of the steel.

6.5 Steel Hoop SplicesA representative sample steel hoop
with welded splices shall develop at least 50 % of the mini-
mum specified strength of the steel, and there shall be a
minimum lap of 50 mm. For butt welded splices, the represen-

4.1.6 Secondgry Synthetic FibvaIIated ﬁb””‘?‘ted tative steel hoop sample shall develop at least 75 % of the
polypropylene virgin fibers may be optionally used in steelminimum specified strength of the steel.
reinforced concrete manholes as a non-structural manufactur-
ing enhancement. Only fibers designed and manufactureg Precast Concrete Manufacture
specifically for use in concrete and so certified by the manu- - i ]
facturer shall be accepted. 7.1 Mixture—The aggregates shall be sized, graded, propor-

4.1.7 Other Materials—Other materials required for a prod- tioned_, and mixed with _SUCh proportions of cementitious
uct and not covered in Section 4 will be covered in the Part (Matérials and water as will produce a homogeneous concrete
section for that specific product. mixture of such quality that the products will conform to the

test and design requirements of this specification. All concrete
shall have a water-cementitious ratio not exceeding 0.53 by
mass. Cementitious materials shall be as specified in 4.1.2 and
5.1 Design requirements for a product are prescribed in thgha|| be added to the mix in a proportion not less than 280
specific Part Il section for that product. kg/m?, unless mix designs with a lower cementitious materials
5.1.1 The minimum compressive strength of concrete mancontent demonstrate that the quality and performance of the
hole products covered by this specification shall be 27.6 MP@roduct meet the requirements of this specification.
unless Specified otherwise in Part Il of this speciﬁcation. 7.2 Curing_COncrete products shall be Subjected to any
5.2 Modified or Special Design one of the methods of curing prescribed in 7.2.1-7.2.4 or to any
5.2.1 Manufacturers may submit to the owner, for approvabther method or combination of methods approved by the
prior to manufacture, designs other than those prescribed in thmvner that will give satisfactory results.
specific section for a product. If such approval is obtained, then 7.2.1 Steam Curing—Concrete products may be placed in a
the product shall meet all the tests and performance requireuring chamber, free of outside drafts, and cured in a moist
ments specified by the owner in accordance with the appropriatmosphere maintained by the injection of steam for such time
ate sections on manufacture and physical requirements. and such temperatures as may be needed to enable the products

4.1.4 Admixtures and BlendsAdmixtures and blends may
be used with the approval of the owner.

4.1.5 Steel ReinforcementReinforcement shall consist of
wire conforming to Specification A 82 or Specification A 496,
of wire fabric conforming to Specification A 185 or Specifica-
tion A 497, or of bars of Grade 40 steel conforming to
Specification A 615/A 615.

5. Design
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to meet the strength requirements. The curing chamber shall 89 % of the specified strength of the concrete, the concrete
so constructed as to allow full circulation of the steam aroundstrength of the production run is acceptable. If the core does
the entire product. not meet the preceding concrete strength requirement, another
7.2.2 Water Curing—Concrete products may be water- core from the same manhole product may be taken and tested.
cured by covering with water-saturated material, or by a system 8.2.1.4 If the concrete compressive strength of the recore is
of perforated pipes, mechanical sprinklers, porous hose, or bgqual to or greater than 80 % of the specified strength of the
any other approved method that will keep the products moistoncrete, the concrete strength of the production run is accept-
during the curing period. able. If the recore does not meet the preceding concrete
7.2.3 Sealing Membrane-A sealing membrane conforming strength requirement, that manhole product shall be rejected.
to the requirements of Specification C 309 may be applied andwo manhole products from the remainder of the day’s
should be left intact until the required concrete strengthproduction run shall be selected at random and one core taken
requirements are met. The concrete at the time of application dfom each manhole product and tested. When the average
the membrane shall be within 6°C of the atmospheric temperazoncrete strength of the two cores is equal to or greater than
ture. All concrete surfaces shall be kept moist prior to theB0 % of the specified strength of the concrete with no core
application of the membrane and shall be damp when théelow 75 % of the specified strength of the concrete, the
membrane is applied. concrete strength of the day’s production run shall be accept-
7.2.4 The manufacturer may, at his option, combine theble.
methods prescribed in 7.2.1-7.2.3 provided the required con- 8.2.1.5 If the concrete strength of the two cores does not
crete compressive strength is attained. meet the preceding concrete strength requirement, then the
remainder of the day’s production run shall be either rejected,
8. Acceptance or, at the option of the manufacturer, each manhole product of
8.1 Acceptance Procedures the remainder of the day’s production run may be cored and
8.1.1 Unless otherwise designated by the owner at the timgccepted individually.
of, or before, placing an order, acceptance procedures for 8.2.1.6 Plugging Core Holes-Core holes on accepted man-
precast reinforced concrete manhole products shall be asole sections shall be plugged and sealed by the manufacturer
specified in the Part |l section for a particular product, and mayn a manner such that the manhole sections will meet all of the

consist of one or more of the following: requirements of this specification. Manhole sections so sealed
8.1.1.1 Acceptance of a product on the basis of tests ofhall be considered as satisfactory for use.

materials, including concrete compressive strength and absorp-8.2.2 Absorption Test
tion. 8.2.2.1 The absorption of a specimen from a concrete
8.1.1.2 Acceptance of a product on the basis of inspection gfroduct, as determined in Test Methods C 497, shall not exceed
the finished product, including amount and placement 0B 9 of the dry mass for Test Method A procedure or 8.5 % for
reinforcement to determine conformance with the desigmest Method B procedure. All specimens shall be free of visible
prescribed under this specification, and freedom from defectgracks and shall represent the full thickness of the product.
8.2 Test Methods 8.2.2.2 Specimens for Test Method B shall meet the require-
8.2.1 Concrete Compressive Strength Test ments of Test Methods C 497.
8.2.1.1 Type of SpecimenrCompression tests for satisfying  8.2.2.3 Each specimen tested by Test Method A shall have a
the minimum specified concrete strength requirement shall bginimum mass of 0.1 kg.
made on either concrete cylinders or, at the option of the 8.2.2.4 When the initial absorption specimen from a con-
manufacturer, on cores cut from the concrete manhole producgrete product fails to conform to this specification, the absorp-
8.2.1.2 Compression Testing of CylinderCylinders shall  tion test shall be made on another specimen from the same
be made in accordance with Test Methods C 497, and shall groduct and the results of the retest shall be substituted for the
tested in accordance with Test Method C 39. For manholeyriginal test results.
products, an owner may require concrete compressive tests ong 2.3 Retests-When not more than 20 % of the concrete
cylinder specimens numbering in the amount of 5% of thetest specimens tested under either 8.2.2.1 or 8.2.2.2 fail to pass
total order of a manhole product, but not to exceed twahe requirements of this specification, the manufacturer may
cylinders for each day’s production. The average compressiveull his stock and may eliminate whatever quantity of product
strength of all cylinders tested shall be equal to or greater thane desires and shall so mark the culled product that they will
the specified strength of the concrete. Not more than 10 % afot be shipped for the order. The required tests shall be made
the cylinders tested shall fall below the specified strength of then the balance of the order and the products shall be accepted
concrete. In no case shall any cylinder tested fall below 80 %f in conformance with the requirements of this specification.
of the specified strength of the concrete. 8.3 Test EquipmertEvery manufacturer furnishing man-
8.2.1.3 Compression Testing of CoregCores shall be cut hole products under this specification shall furnish all facilities

from the concrete manhole product and tested in accordancgd personnel necessary to carry out the tests required for
with Test Methods C 497, except that the requirements folcceptance.

moisture conditioning shall not apply. One core shall be taken ]

from a manhole product selected at random from each day’$- Repairs

production run of a single concrete strength. When the concrete 9.1 Manhole products may be repaired, if necessary, be-
compressive strength of the core is equal to or greater thacause of imperfections in manufacture or damage during
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handling, and will be acceptable if, in the opinion of the owner, 12.5.5 Position of ReinforcementFor grade rings with a
the repaired products conform to the requirements of thid00-mm wall thickness, the maximum variation in the design

specification. position of circumferential reinforcement from that described
) in 12.4.1 shall bex10 % of the wall thickness or=6 mm,
10. Inspection whichever is greater. For grade rings with a wall thickness

10.1 The quality of materials, the process of manufacturegreater than 100-mm, the maximum variation from the design
and the finished manhole products shall be subject to inspegosition of reinforcement shall be10 % of the wall thickness

tion and approval by the owner. or =16 mm, whichever is the lesser. In no case, however, shall
the cover over the reinforcement be less than 19 mm. The
11. Product Marking preceding minimum cover limitation does not apply to the
11.1 The following information shall be legibly marked on mating surfaces of the joint.
each precast concrete product: 12.5.6 Area of ReinforcementSteel reinforcement areas
11.1.1 Specification and product designation: MH for man-that are 10 mrfllinear m less than called for by design shall be
hole base, riser, conical tops, and grade rings, considered as meeting the required steel reinforcement area.
11.1.2 Date of manufacture, and 12.6 Rejection
11.1.3 Name or trademark of the manufacturer. 12.6.1 Grade rings shall be subject to rejection for failure to
11.2 Marking shall be indented into the concrete or shall bggnform to any of the specification requirements. In addition,
painted thereon with waterproof paint. an individual grade ring may be rejected because of any of the
PART Il—PRODUCTS following: .
12.6.1.1 Fractures or cracks passing through the wall, ex-
12. Grade Rings cept for a single end crack that does not exceed the depth of the
12.1 Scope—This section covers precast reinforced con-12MNt

crete grade rings used for final adjustment of manholes to 12.6.1.2 Defects that indicate mixing and molding not in
grade. compliance with 7.1 or surface defects indicating honey-
12.2 Acceptance-Acceptability of grade rings covered by combed or open texture that would adversely affect the
this specification shall be determined by the results of sucfinction of the grade ring.
tests of materials as are required by Section 4; by compressive 12.6.1.3 The planes of the ends are not perpendicular to the
strength tests on concrete cores or concrete cylinders requiréengitudinal axis of the grade ring, within the limits of
by Section 8; and by inspection of the finished product,permissible variations prescribed in 12.5.
including amount and placement of reinforcement as pre- 12.6.1.4 Damaged or cracked ends, where such damage
scribed by 12.4, 12.5 and 12.6, to determine its conformanceould prevent making a satisfactory joint.
with the design prescribed under this specification and its 12.6.1.5 Any continuous crack having a surface width of 0.3
freedom from defects. mm, or more and extending for a length of 300 mm or more,
12.3 Design regardless of position in the wall.
12.3.1 The minimum wall thickness shall be one twelfth of
the internal diameter of the grade ring or 100 mm, whicheven3, Flat Slab Tops
is greater.
12.3.2 Joints—Grade rings are not required to have the joint
formed with male and female ends. )
12.4 Circumferential Reinforcement in sewer and water works.
12.4.1 The circumferential reinforcement shall have an 13-2 Acceptance” )
equivalent area of not less than 150 Awertical m, but not 13.2.1 Acceptability of flat slab tops shall be determined by

13.1 Scope—This section covers precast reinforced con-
crete flat slab tops used in the construction of manholes for use

less than 15 min any one grade ring. the results of such tests of materials as are required by Section
12.4.2 The circumferential reinforcement shall be one line#: by compressive strength tests on concrete cores or concrete

in the center third of the wall of the grade ring. cylinders required by Section 8; and by inspection of the
12.5 Permissible Variations finished product, including amount and placement of reinforce-
12.5.1 Internal DiameterThe internal diameter of grade Mmentas prescribed by 13.4 and 13.6, to determine its conform-

rings shall not vary more thar1 %. ance with the design prescribed under this specification and its

12.5.2 Wall Thickness-The wall thickness of grade rings freedom from defects.
shall be not less than that prescribed in the design by more than13.2.2 Unless otherwise designated by the owner at the time
5 % or =5 mm, whichever is greater. A wall thickness greaterof, or before, placing an order, two separate and alternative
than that prescribed in the design shall not be cause fomethods of acceptance are permitted for flat slab top manufac-
rejection. turer designs, in addition to tests of materials and inspection
12.5.3 Height of Two Opposite SidesVariations in laying  required in 13.2.1.
heights of two opposite sides of grade rings shall be not more 13.2.2.1 Acceptance on the Basis of Proof-of-Design Fest

than 6 mm. Acceptance of flat slab tops on the basis of the results of a
12.5.4 Height of Grade Ring-The underrun in height of a proof-of-design test performed in accordance with 13.5 in lieu
grade ring shall be not more than 20 mm/m of height. of submission of design calculations and detailed drawings.
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13.2.2.2 Acceptance on the Basis of Rational Design 13.6.1 Internal Diameter—The internal diameter of the flat
Acceptance of flat slab tops on the basis of design calculatiorslab tops entrance hole shall not vary more thah%.

by a rational method and detailed drawings. 13.6.2 Thickness-The thickness of flat slab tops shall be
13.3 Design not less than that prescribed in the design by more than 5 % or
13.3.1 The basis of flat slab top designs shall be thet5 mm, whichever is greater. A thickness greater than that

appropriate sections of the latest edition of ACI 318. prescribed in the design shall not be cause for rejection.

13.3.2 Flat slab tops shall have a minimum thickness of 150 13.6.3 Length of Two Opposite Sides/ariations in lengths
mm for risers up to and including 1200 mm in diameter andof two opposite sides of flat slab tops shall be not more than 6

200 mm for larger diameters. mm. _
13.3.3 The flat slab top access opening shall be a minimum 13.6.4 Length—The underrun in length of a flat slab top
of 600 mm in diameter. shall be not more than 20 mm/m of length.

13.3.4 Joint—The reinforced concrete flat slab top may be 13.6.5 Position of ReinforcemesntFor flat slab tops with a
formed with or without a male or female end so that when thdess than a 150-mm thickness, the maximum variation in the
manhole base, riser and top section are assembled, they wiipsition of reinforcement from that prescribed in 13.5 shall be

make a continuous and uniform manhole compatible with the®10 % of the thickness o6 mm, whichever is greater. For
tolerances given in Section 13.6. flat slab tops with a thickness greater than 150-mm, the

13.4 Reinforcement maximum variation shall be-10 % of the thickness ot-16

13.4.1 Flat slab tops manufactured with a joint or with other™m, Whichever is the lesser. In no case, however, shall the
indication of the top or bottom of the slab shall be manufac-COVer over the reinforcement be less than 19 mm.
tured with one layer of reinforcement shall be placed near the 13-6.6 Area_of ReinforcementSteel reinforcement areas

bottom surface so that the protective cover over the reinforcélhat are 10 mrflinear m less than called for by design shall be
ment shall be 25 mm. considered as meeting the required steel reinforcement area.

13.4.2 Flat slab tops manufactured without a joint or with- 13-7 Rejection . o .
out other indication of the top or bottom of the slab shall be 13-7:1 Flat slab tops shall be subject to rejection for failure
manufactured with two layers of steel reinforcement, ond® conform to any of the specification requirements. In addi-
located near the bottom surface and one near the top surface &g an individual flat slab top may be rejected because of any

that the protective cover over each layer is 25 mm. of the following: ,
13.4.3 Alayer of reinforcement shall have a minimum area 13.7.11 .Fractures or cracks passing through the wall, ex-
of 250 mn#linear m in both directions. cept for a single end crack that does not exceed the depth of the

13.4.4 Openings in flat slab tops shall be additionall joint. - . : .
reinforced vSith agminimum of the eguivalent of 130 mof g 13'7.'1'2 Defects that indicate mixing an.d fT‘O"?"”g not in
steel at 90°. Straight rods used to reinforce openings shall ha\;:é)mpllance with 7.1 or surface defects indicating honey-

a minimum length equal to the diameter of the opening plus 5 omped or open texture that would adversely affect the
mm. unction of the flat slab top.

. . 13.7.1.3 The planes of the ends are not perpendicular to the

122 1P hgﬁl;s?lcgerglaltrﬁrrggztr?ts for tests shall conform to th(laongit_ud!nal axi_s .Of the flat_slab.top, within- the limits of
requi're.ments of Section 8 permissible variations prescribed in 13.6.

13.5.2 Proof-of-Design T'est 13.7.1.4 Damaged or cracked ends, where such damage
~ would prevent making a satisfactory joint.

13.5.2.1 I 13.2.2.2 has been designate_d as the basis 0f13 79 g Any continuous crack having a surface width of 0.3
acceptance, one flat slab top for each design shall be test or more and extending for a length of 300 mm or more
unless the owner has indicated otherwise. regardless of position in the slab.

13.5.2.2 The flat slab top proof-of-design test procedures
shall be in accordance with Test Methods C 497. 14. Risers and Conical Tops
13.5.2.3 The ultimate test load shall be the sum of at least 14.1 Scope—This section covers precast reinforced con-
130 % of the dead load on the slab plus at least 217 % of therete risers and conical tops used for in construction of
live-plus impact load on the slab. Dead load is the mass of thehanholes for use in sewer and water works.
column of earth over the slab plus the mass of the riser 14.2 Acceptance-Acceptability of risers and conical tops
supported by the slab. Live load is the maximum anticipate&overed by this specification shall be determined by the results
wheel load that may be transmitted through the riser to the slalyf such tests of materials as are required by Section 4; by
13.5.2.4 The flat slab top shall be acceptable if it supportgompressive strength tests on concrete cores or concrete
the required ultimate test load without failure. Ultimate cylinders required by Section 8; and by inspection of the
strength failure is defined as the inability of the slab to resist affinished product, including amount and placement of reinforce-
increase in the applied load. ment as prescribed by 14.4, 14.5 and 14.7, to determine its
13.5.2.5 When agreed upon by the owner and manufacturespnformance with the design prescribed under this specifica-
the flat slab top shall be acceptable based on certified copies tibn and its freedom from defects.
the results of tests performed on identical flat slab tops instead 14.3 Desigr—The minimum wall thickness shall be one
of requiring new proof-of-design acceptance tests. twelfth of the largest internal diameter of the riser or conical
13.6 Permissible Variatiorns top.
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14.4 Welded Steel Cage Reinforcement 14.5.1.3 The hoop reinforcement shall be placed in the
14.4.1 Riser Circumferential Reinforcement center third of the riser wall or conical top. The concrete cover
14.4.1.1 Circumferential reinforcement may consist of ei-over the hoop reinforcement in the wall of the section shall be
ther one or two lines of steel. The total area of reinforcemenflo less than 19 mm in accordance with 14.7.
per vertical metre shall be not less than 0.0021 times the 14.5.2 Joint ReinforcemenrtThe tongue or groove of the
internal diameter in millimetres. joint need not contain circumferential reinforcement.
14.4.1.2 A line of circumferential reinforcement for any 14.6 Joints—Precast reinforced concrete risers and conical
given total area may be composed of two layers if the layers ar®ps shall be designed and manufactured with male and female
not separated by more than the thickness of one cross membeids, so that the assembled manhole base, riser and conical top
plus 6 mm. The two layers shall be tied together to form ashall make a continuous and uniform manhole, compatible
single cage. All other specification requirements such as lap#yith the tolerances given in 14.7.
welds, and tolerances of placement in the wall of the riser or 14.7 Permissible Variations
conical top shall apply to this method of fabricating a line of 14.7.1 Internal DiameterThe internal diameter of risers
reinforcement. and conical tops shall not vary more than 1 %.
14.4.1.3 Where one line of circumferential reinforcementis 14.7.2 Wall Thickness-The wall thickness of risers and
used, it shall be placed in the center third of the wall. Theconical tops shall be not less than that prescribed in the design
protective cover over the circumferential reinforcement in theby more than 5% or=5 mm, whichever is greater. A wall
wall shall be no less than 19 mm in accordance with 14.7. thickness greater than that prescribed in the design shall not be
14.4.1.4 Where two lines of circumferential reinforcementcause for rejection.
are used, each line shall be so placed that the protective 14.7.3 Height of Two Opposite Sidesvariations in laying
covering over the circumferential reinforcement in the wallheights of two opposite sides of risers or conical tops shall be
shall be 25 mm. not more than 16 mm.
14.4.1.5 The location of the reinforcement shall be subject 14.7.4 Height of Sectioa-The underrun in height of a riser
to the permissible variations in dimensions prescribed in 14.70r conical top shall be not more than 20 mm/m of height with
14.4.1.6 The spacing center to center of circumferentia@ maximum of 13 mm in any one section.
reinforcement in a cage shall not exceed 150 mm. 14.7.5 Position of ReinforcemenrtFor risers or conical tops
14.4.2 Longitudinal Members-Each line of circumferential With @ 100-mm wall thickness or less, the maximum variation
reinforcement shall be assembled into a cage that shall contalfi the position of reinforcement from that prescribed in 14.5
sufficient longitudinal bars or members to maintain the rein-2nd 14.6 shall bet10 % of the wall thickness ot-6 mm,
forcement in shape and position within the form to Comp|ywhichever is greater. For sections with a wall thickness greater
with permissible variations in 14.7. than 100 mm, the maximum variation in shall h&¢0 % of the

14.4.3 Joint ReinforcementEither the tongue or groove of wall thickness or=16 mm, whichever is the lesser. In no case,
the joint shall contain circumferential reinforcement equal innowever, shall the cover over the reinforcement be less than 19

area to that of a single line within the wall of the riser or MM- The preceding minimum cover limitation does not apply
conical top. to the mating surfaces of the joint.

14.5 Steel Hoop Reinforcement for Risers and Conical Tops, 14-7-6 Area of ReinforcementSteel reinforcement areas
Up to and Including 1200 mm Diameters that are 0.1 mr"dlmea_r m less thar_l called for b_y design shall be
14.5.1 Continuous Circumferential Reinforcement considered as meeting the required steel reinforcement area.
14.8 Rejection
Note 3—Care shall be taken to ensure that none of the steel hoop 14.8.1 Risers and conical tops shall be subject to rejection
reinforcement is cut prior to installation of the riser or conical top. for failure to conform to any of the specification requirements.
14.5.1.1 Circumferential reinforcement for manhole risersn addition, an individual riser or conical top may be rejected
and conical tops up to and including 600 mm in height shalPecause of any of the following:
consist of no less than two hoops of steel wire or reinforcing 14.8.1.1 Fractures or cracks passing through the wall, ex-
bars. The steel hoop shall have a minimum cross-sectiongept for a single end crack that does not exceed the depth of the
diameter of 6 mm and shall be located in each end quarter g@int.
the riser or conical top, with a minimum distance of 25 mm 14.8.1.2 Defects that indicate mixing and molding not in
from the shoulder of the riser or conical top. compliance with 7.1 or surface defects indicating honey-
14.5.1.2 Circumferential reinforcement for manhole riserscombed or open texture that would adversely affect the
and conical tops greater in height than 600 mm and up to antiinction of the riser or conical top.
including 1200 mm in height shall consist of no less than three 14.8.1.3 The planes of the ends are not perpendicular to the
hoops of steel wire or reinforcing bars. The steel hoops shalpngitudinal axis of the riser or conical top, within the limits of
have a minimum cross-sectional diameter of 6 mm, and shapermissible variations prescribed in 14.7.
have a hoop located in each end quarter of the riser or conical 14.8.1.4 Damaged or cracked ends, where such damage
top with a minimum distance of 25 mm from the shoulder ofwould prevent making a satisfactory joint.
the riser or conical top. The third, or middle, hoop shall be 14.8.1.5 Any continuous crack having a surface width of 0.3
located from the shoulder of the riser or conical top a distancenm, or more and extending for a length of 300 mm or more,
equal to one-half the section heightl50 mm. regardless of position in the wall.



NOTICE: This standard has either been superceded and replaced by a new version or discontinued.
Contact ASTM International (www.astm.org) for the latest information.

A c 478Mm - 97
“afl

15. Base Sections 15.4.4 Joint ReinforcemertThe mating surface of the base
15.1 Scope—This section covers three types of precastsection joint shall contain circumferential reinforcement equal

reinforced concrete base sections used in the construction 8§t e to that of a single line within the wall of the base riser.
manholes for use in sewer and water works. The three types of 19+ Joinis—Precast reinforced base sections shall be de-
base sections are a precast reinforced concrete flat slab flogined and manufactured with a male or female ends, so that

upon which a riser section is placed, a riser section monolithit"® assembled manhole base, riser and top will make a

cally cast with an integral floor, and a riser section monolithi-continuous and uniform manhole, compatible with the toler-
cally cast with an integral floor and benching. The riser@CeS given in15.6.

portions of a base section shall meet all the requirements of 19-6 Permissible Variations _

Section 14. 15.6.1 Internal Diameter—The internal diameter of base

o : tions shall not vary more than 1 %.
15.2 Acceptance-Acceptability of base sections covered sec . ) :
by this specification shall be determined by the results of suc 15'6'2. Thickness-The thickness of a flat slab floor, |nt'egral'
or or integral floor shall be not less than that prescribed in

tests of materials as are required by Section 4; by compressi . . .
9 y Y b design by more than 5 % dar5 mm, whichever is greater.

strength tests on concrete cores or concrete cylinders requiré ) : . !
by Section 8; and by inspection of the finished product; thickness gre.ater. than that prescribed in the design shall not
be cause for rejection.

including amount and placement of reinforcement as pre . . . - . .
scribed by 15.4 and 15.6, to determine conformance with thrﬁ_l 15.6.3 Height of Two Opposite SidesVariations in laying

design prescribed under this specification and its freedom fro e|gh{560f two opposite sides of base sections shall be not more
defects. an -6 mm.

15.3 Design 15.6.4 Height of Sections-The underrun in height of a base

. section shall be not more than 20 mm/m of height with a
15.3.1 Base flat slab floors or integral floors shall have I 'gnt Wi

s . ) . € 3naximum of 13 mm in any one base section.
minimum thickness of 150 mm for risers up to and including 5 g 5 position of ReinforcementFor flat slab floors, inte-

1200 mm in d|amet.er and 200 mm for Iarger. d!ameter§. gral floors or integral floors with benching with a 100-mm
15.3.2 Benched inverts cast either monolithically with theihickness or less, the maximum variation in the position of
base section or as a secondary casting in a cured base sectj@ihiorcement from that prescribed in 15.4 shall-b&0 % of
shall have the following minimum dimensions: the thickness or-6 mm, whichever is greater. For floors with
15.3.2.1 Minimum slope of 40 mm/m from the channel to 5 thickness greater than 100-mm, the maximum variation shall
the inside diameter (I.D.) of manhole wall for the benching. pe +10 % of the thickness ot 16 mm, whichever is the lesser.
15.3.2.2 Minimum channel invert depth of one-half the pipein no case, however, shall the cover over the reinforcement be
I.D. less than 19 mm. The preceding minimum cover limitation
15.3.2.3 When a base section is precast monolithically witidoes not apply to the mating surfaces of base section joints.
a benched invert, the minimum concrete thickness from the 15.6.6 Area of ReinforcementSteel reinforcement areas
invert to the bottom of the integral base section shall be 10@hat are 10 mrfilinear m less than called for by design shall be
mm. considered as meeting the required steel reinforcement area.
15.3.2.4 When a channel is cast in a cured base section, thel5.7 Rejection
minimum concrete thickness under the invert shall be 50 mm. 15.7.1 Base sections shall be subject to rejection for failure
15.3.2.5 Width of channel at top of benching shall be ato conform to any of the specification requirements. In addi-
minimum of the pipe I.D. tion, an individual base section with a flat slab floor, integral

15.3.2.6 Invert shall provide a positive flow between inlet tofloor or integral floor with benching may be rejected because of
outlet pipes_ any of the fO”OWing:

15.3.2.7 The minimum channel centerline radius shall be 15-7.1.1 Fractures or cracks passing through the riser wall,
the pipe I.D. except or a single end crack that does not exceed the depth of

i the joint.

15.4 Reinforcement - - . :

15.4.1 Base Section Circumferential Reinforce ¢ 15.7.1.2 Defects that indicate mixing and molding not in

L compliance with 7.1 or surface defects indicating honey-

g;rgzgrgaegzal reinforcement shall meet all the requlrementscombed or open texture that would adversely affect the

. function of the base section.
15t'4'2 Base Integral Floor and Flat Slab Floor Reinforce- 15.7.1.3 The planes of the ends are not perpendicular to the
men ) longitudinal axis of the base section, within the limits of
15.4.2.1 Alayer of reinforcement shall be placed above th

T e P $ermissible variations prescribed in 15.6.
midpoint, and shall have a minimum area of 250 ffimear m 15.7.1.4 Damaged or cracked ends, where such damage
in both directions.

o ] ] would prevent making a satisfactory joint.

ment shall be 25 mm. mm, or more and extending for a length of 300 mm or more,
15.4.3 Longitudinal Members-Longitudinal bars or mem- regardless of position in the base section.

bers used to maintain a cage of circumferential reinforcement
in shape and position within the form shall meet all thel6. Steps and Ladders
requirements of Section 14. 16.1 Scope
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16.1.1 This section covers manhole steps and ladders used16.5.3 The rung or cleat shall project a minimum clear
for providing access through manholes for use in sewer andistance of 100 mm from the wall of the base, riser, or conical
water works. top section measured from the point of embedment.

16.1.2 Access through manholes may be by steps that are16.5.4 The minimum clear distance between the rung or
cast, mortared, or attached by mechanical means into the walideat and the opposite wall of the base, riser, or conical top
of base, riser, or conical top sections or by ladder. shall be 450 mm measured at the center face of the rung or

16.2 Acceptance-Unless otherwise designated by the cleat.
owner at the time of, or before, placing an order, acceptance of 16.6 Physical Requirements
steps and ladders installed in manholes will be on the basis of 16.6.1 Testing
tests and inspection of the completed product. 16.6.1.1 The manufacturer furnishing manhole sections

16.3 Materials with steps under this specification shall furnish all facilities and

16.3.1 Except as required by Section 20, manhole steps arRgrsonnel necessary to carry out the tests required in the
ladders shall conform to the requirements of the Occupationdylanhole Step Test section of Test Methods C 497.
Safety and Health Standards, U.S. Department of Labor. 16.6.1.2 One installed manhole step of the type to be used

16.3.2 Manhole steps that are cast, mortared, or attached W a project shall be tested unless certified test results are

mechanical means into the walls of base, riser or conical togVallable. _ ,
sections shall meet the requirements of 16.4 and 16.5 in 16.6.1.3 Vertical and horizontal load test procedures for
addition to the following: manhole steps shall be in accordance with Test Methods C 497.

16.6.1.4 The horizontal pull out load shall be 1800

16.3.2.1 When dissimilar t f material dinth :
en dissimrarypes ot materiais are used in e916.6.1.5 The vertical load shall be 36080

steps, appurtenances and fastenings, the materials shall b .

treated to prevent deleterious effects. folllc?\;v?ﬁzg; Ar\g;iﬁ?rggi_tlg?esrtrift' shall be acceptable if the
16.3.2.2 That portion of the step projecting into the base i " .

section, riser or conical top opening shall be free of splinters 16.6.2.1 The step remains solidly embedded after applica-

D : tion of the horizontal load test.
shj\gp‘legg;sg,nburrs, or projections which may be a hazard. 16.6.2.2 The step sustains a permanent set of 13 mm or less

after application of the vertical load test.

16.4.1 Steps in base section, riser and conical top Sections 15 5 5 3 Ng cracking or fracture of the step nor spalling of
shall be aligned in each section so as to form a continUOU§,e concrete is evident.

ladder with rungs equally spaced vertically in the assembled 14 ¢ 5 4 |f certified test results are not available and the step
manhole at a maximum design distance of 400 mm apart.  ggjected fails to conform to the test requirements, the manu-

16.4.2 Steps shall be embedded in the base section, riser icturer may select two other steps for retests. If either of these
conical top section wall a minimum distance of 75 mm. steps fail the retest, the steps shall be rejected.

16.5 Dimensions
16.5.1 Ferrous metal steps not painted or treated to residt/. Keywords
corrosion shall have a minimum cross sectional dimension of 17.1 absorption; acceptance criteria; base sections; com-

25 mm. pressive strength; concrete; cone tops; design; flat slab tops;
16.5.2 The minimum width of rungs or cleats shall be 250grade rings; ladders; manhole; manufacture; reinforced; riser
mm. sections; sewer; steps; tests; water
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