SECTION 02521
PIPE CULVERTSAND STORM DRAINS
PART 1. GENERAL
1.01 DESCRIPTION
A. Thework of thissection consistsof the construction or reconstruction of culvertsand storm
drains, hereinafter referred to as" conduit” as specified herein and in reasonably close
conformity with the linesand gradesindicated on the drawings or established by the
Engineer.
1.02 RELATEDWORK SPECIFIED ELSEWHERE
A. Trenching, Backfilling and Compacting - Section 02221; Seeding - Section 02485.

1.03 CONTRACTOR'SOPTION

A. Unlessaspecifictypeisindicated, the Contractor hastheoption of furnishingeither flexible
or rigid pipeasspecified below. Unlessspecifically indicated, only onetypeshall beused.

1.04 ORDERING PIPE

A. The Contractor shall not order or have delivered pipefor the project until alist of the sizes
and specific lengthsisfurnished by himto the Engineer for approval.

PART 22 MATERIALS
201 CORRUGATED METAL PIPEAND PIPEARCHES
A. These conduits and the coupling bands shall meet the requirements of AASHTO M 36 for
the sectional dimensionsand gagesindicated onthedrawings. Shop-formed elliptical pipe
and shop-strutted pipe shall befurnished where specified.
B. Special sections, such aselbowsand flared end sections, for these conduits shall be of the

samegageasthe conduitstowhichthey arejoined, and shall conformtotheapplicable
requirements of AASHTO M 36.
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202 BITUMINOUSCOATED CORRUGATED METAL PIPEAND ARCHES

A. These conduits and the coupling bands shall meet the requirements of AASHTO M 190 for
thesectional dimensions, gagesandtypeof bituminouscoatingindicated onthedrawings.
Coupling bandsshall befully coated with bituminousmaterial. Shop-formed elliptical pipe
and shop-strutted pipe shall be furnished where indicated on the drawings.

B. Special sections, such aselbowsand flared end sections, for these conduitsshall be of the
same gage as the conduit to which they are joined, and shall meet the applicable
requirementsof AASHTO M190. Coating and invert paving shall be of the type indicated
on the drawings.

C. When asbestosbonded bituminouscoatingisindicated onthedrawings, theserequirements
shall equally apply andinaddition the special processof embedding asbestosfiber inthe
molten metallic bonding medium shall be used to bond the bituminous coating.

2.03 NON-REINFORCED CONCRETE PIPE

A. Thispipeshall conformtotherequirementsand AASHTO M86for thediametersand
strength classesindicated onthedrawings. Unlessotherwiseindicated, pipewall design
anduseof dliptical reinforcementincircular pipeareoptional .

2.04 INSPECTION

A. Whenthel ocation of manufacturing plantsallows, the plantswill beinspected periodically
for compliancewith specified manufacturing methods, and material sampleswill be obtained
for [aboratory testing for compliancewith material squality requirements. Thiscanbethe
basisfor acceptance of manufacturing lotsasto quality.

B. All materialswill be subject to inspection for acceptance asto condition at the latest
practicabletimethe Engineer hastheopportunity to check for complianceprior toor during
incorporation of materialsin the work.

PART 3: EXECUTION
3.01 EXCAVATION

A. Trenchesshall beexcavatedinaccordancewith requirementsof Section 02221 to awidth
sufficient to allow for proper jointing of the conduit and thorough compaction of the
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bedding and backfill material under and aroundtheconduit. Wherefeasible, trenchwalls
shall be vertical.

The completed trench bottom shall befirmfor itsfull length and width. Thererequired, in
the case of crossdrains, thetrench shall have alongitudinal camber of the magnitude
indicated on the drawings.

Where conduitsareto be placed in embankment fill, the excavation shall be made after the
embankment hasbeen completed to the height indicated onthedrawings.

3.02 BEDDING

A.

The conduit bedding shall conform to the classindicated on the drawings. When no
bedding classisindicated, therequirementsfor Class C bedding shall apply.

1 ClassA bedding shall consist of acontinuousconcretecradleconformingtothe
drawing details.

2. ClassB bedding shall consist of bedding the conduit to adepth of not lessthan 30
percent of the vertical outside diameter of the conduit plus 4 inches, the thickness
of bedding material. Thebedding material shall be sand of selected sandy soil all of
which passes a 3/8-inch sieve and not more than 10 percent passesaNo. 200
sieve. Thelayer of bedding material shall be shapedtofit the conduit for at least
15 percent of itstotal height. Recessesin thetrench bottom shall be shapedto
accommodate the bell when bell and spigot type conduit isused.

3. Class C bedding shall consist of bedding the conduit to adepth of not lessthan 10
percent of itstotal height. Thebed shall be shaped tofit the conduit and shall have
recesses shaped to receive the bell.

3.03 LAYINGCONDUIT

A.

The conduit laying shall begin at the downstream end of the conduit line. Thelower
segment of the conduit shall bein contact with the shaped bedding throughout itsfull length.
Bell or grooveendsof rigid conduitsand outsidecircumferential lapsof flexibleconduits
shall be placed facing upstream. Flexibleconduit shall be placed withlongitudinal lapsor
seams at the sides.
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Paved or partially lined conduit shall belaid sothat thelongitudinal center lineof the paved
segment coincideswiththeflowline. Elliptical andelliptically reinforced conduitsshall be
placed with the major axiswithin 5 degrees of avertica planethrough thelongitudinal axis
of the conduit.

3.04 JOINING CONDUIT

A.

Rigid conduitsmay beof bell and spigot or tongue and groove design unlessonetypeis
indicated. The method of joining conduit sectionsshall be such that the ends are fully
entered and theinner surfacesare reasonably flush and even.

Jointsshall bemadewith (a) portland cement mortar, (b) portland cement grout, or (¢)
rubber gaskets, by acombination of thesetypes, or any onetype, asmay beindicated.

Mortar jointsshall be madewith an excessof mortar to form abead around the outside of
the conduit and finished smooth ontheinside. For grouted joints, moldsor runnersshall be
used to retain the poured grout. Rubber ring gasketsshall be installed so asto form a
flexible watertight seal.

When portland cement mixturesareused, thecompletedjointsshall be protected against
rapid drying by suitable covering material .

Flexible conduitsshall befirmly joined by coupling bands.

Conduit shall beinspected before any backfill isplaced. Any pipefound to be out of
alignment, unduly settled, or damaged shall betakenup andrelaid or replaced.

3.05 FIELD STRUTTING

A.

Where required by the drawings, the vertical diameter of round flexible pipe shall be
increased 5 percent by meansof jacksapplied after theentirelineof pipehasbeeninstalled
onthebedding but beforebackfilling. Thevertical elongation shall bemaintained by means
of sillsand strutsor by horizontal struts. Only horizontal ties shall be used on paved invert

pipe.

Tiesand strutsshall beleftinplaceuntil theembankment iscompl eted and compacted,
unlessotherwisedirected.

These construction specificationsshall equally apply inthecaseof relaid conduits. In
addition, all conduit salvagedfor relaying shall becleaned of all foreignmaterial prior to
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reinstallation.

3.06 BACKFILLING

A.

After the conduit isinstalled, the trench shall be backfilled with selected materia in
accordance with Section 02221.

When thetop of the conduit isexposed abovethetop of thetrench, embankment material
shall be placed and compacted for awidth on each side of the conduit equal to at |east
twicethe horizontal inside diameter of the conduit, or 12 feet, whichever isless. The
embankment on each side of the conduit, for adistance equal to the horizontal inside
diameter of the conduit, shall be of the same material and compacted in the manner
described for backfilling. Theremainder of thefill material shall not contain frozen lumps,
stone in excess of 3-inchdiameter, or other objectionablematerial. Compaction shall be
achieved asprovided for backfill or by rolling. Theembankment shall be placed and
compacted simultaneously on both sides of the conduit for the full width of the roadbed up
toan elevation oneroot abovethetop of theconduit. Abovethiselevation, embankment
shall be placed and compacted in normal manner, except where theimperfect trench
method isprescribed. All conduit after being bedded and backfilled as specified in this
section shall be protected by a4-foot cover of fill before heavy equipment is permitted to
cross during construction of theroadway.

3.07 IMPERFECT TRENCH

A.

Under thismethod, for rigid conduit, the embankment shall be completed as described
above, toaheight abovetheconduit equal tovertical outsidediameter of theconduit plus
onefoot. A trenchequal inwidthtotheoutside horizontal diameter of the conduit shall then
be excavated to within one foot of the top of the conduit, trench walls being as nearly
vertical aspossible. Thistrench shall beloosely filled brush or sawdust may betofill the
lower 1/4to 1/3 of thetrench. Construction of embankment above shall then proceedina
normal manner.

PART 4 MEASUREMENT AND PAYMENT

A.

Payment will bemadefor work containedin this Section on acontract unit priceper linear
foot basis.

HPUD - Standard Water and Sewer
Specifications 02521 -5



END OF SECTION

HPUD - Standard Water and Sewer
Specifications 02521 -6



