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DESIGN DATA @ Design Loading HS 20 - 44 and The Alternate
' Military Loading. : |
Concrete Class C- Compressive Strength 4000 psi
‘Reinforcing Steel - ASTM A615, Aé€/6, A6I7 -

Grade 60, Min. Yield Strength = 60.000psi.

REMOVAL OF EXISTING STRUCTURE :
When no Longer Needed To Maintain Traffic The
Existing Structure Shall Be Removed.

Masonry May Be Placed As Bonk Profection As
Directed By The Engineer.

UTILITY: LINES: Ail Expenses Involved in Relocating The Affected

Utility Lines Shall Be Borne By The Owners.

The Confractor And Owners Are Requested To
Cooperate By Arranging Their Work in Such A
Manner That Inconvenience To Either Will Be Held
7o A Minimum,

IGN PECIF I Tl : This Sz‘rucfure Conforms To "Standard
Spectﬁcaffons For. Highway Bridges"Adopted By -~
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MAD - 42-887 REGION 5
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GUARDRAIL POSTS:

Guardrail Posts On The West Side Of The
Structure Shall Be Installed Using A 4"

Minimum Concrete Encasement, As Per
Standard Drwg. GR-1." Posts On The East
Side Require Standard Embedment.

Tubular Back-up Is Not Required.

- The American Association- Of State Highway And o
L Transporfafahon Officials, 1989 And The Ohig - . ..
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DESCRIPTION |

This Item shall consist of manufacturing precast reinforced
concrete arch sections for culverts. Precast arch sections shall
be manurfactured In accordance with these notes and shall be

designated by span. rise and cover (1.0 feet minimum) above the

exterior crown sectlon. The arch sections are designed In

accordance with the “Standard Specifications for Highway Bridges*

adopted by the American Association of State Highway and
Transportation Officlals, 1983, Including all lssued Interim
Specifications and the ONWo *Supplement® fo these specifications.

DESIGN LOADING
HS20 - 44 and the Alternate Military Loading.

DESIGN STRESSES
Concrete Class C - compressive strength 4000 p.s.l.

Relnforcing Steel - ASTM A 615, A 616 minimum yleld strength
60,000 p.s.i.

Welded Wire Fabric - ASTM A 185, A 497 minimum yield
strength 65,000 p.s.l.

Dimensions shall be as prescribed in the plans.
Manufacturer - Standard drawings on record In the Bridge

Bureau Structures Ratings Inventory Sections and the
District offices _

MATERIALS - CONCRETE

- The concrete for the arch sections shall be gir entrained,

composed of portiand cement, flne and coarse aggregates.
admixtures and water. Portland cement shall conform to the
requirements of 701.04 or 701.05. Aggregates shall meet the

quality requirements of 703.02. The manufacturer may submit for

approval by the Englneer, water-reducing admixture for the
purpose of Increasing workability and reducing water
requirememts. The air enfralning admixture shall conform to
705.10. Concrete shall contaln 6 (plus or minus) 2 percent air.
The addition to the mix of calclum chioride will not be :

permitted.

MATERIALS - REINFORCEMENT AND HARDWARE
All reinforcing steel for the sections shall be fabricated ,
and placed In accordance with the plans and these notes.
Relnforcement shall consist of welded wire fabric or deformed
Dillet - steel bars.

MATERIALS -~ CONCRETE SEALERS
A sealer shall be applied on the top of the arch and the

arch joint mating surfaces. for the full length of the structure
or the limits which are In contact with the bockfill. One of the
Tollowing sealers shall be used: An epoxy sealer meeting the
requiremertts of Proposal Note 110-84 or Hydrozo Clear 56 as
manut actured -ty HydroZo Coalliig “Co.; 855 W. Street, Lincoln,
Nebraska 68501. See the proposal note for preparation
requirements, application rates, material requirements and
application procedures for the epoxy sealers. The Hydrozo Clear
56 shall be applied in one coat at a rate of 100 square feet per
gatlon. Surface pi eparation and appllcation procedures shall be
as recommended by Hydrozo for Hydrozo 56. _

MANUFACTURE v
The aggregates, cement and water shall be proportioned and -

mixed ./n.a batch nixer to produce a homogeneous concrete meeting

the strength requirements of these notes. The proportion of
portland cement /n the mixture shall not be less than 564 pounds
per cubic yard of concrefte.

The arch sections stall be cured for a sufficient length of
time so that the concrete will develop the specified compressive

strength In 28 days or less. Arny one of the methods of curing or

combination thereof shall be used:

Steam Curing - The sections may be low pressure, steam
cured by a system that will maintain a moist atmosphere.

Water Curing - The sections may be water cured by ary method
that will keep the sactions molst. .

The forms used In manufacture shall be sufficlently rigld
and accurate to malmtaln the sections dlmensions within the
permissible variations glven in these ofes. All casting -
surfacas shall be of smooth material.

Not more than four holes may be cast or drilled In the sheil

of each section for the purpose of handling or sefting. Before
backtlliing, the holes shall be fllled with portiand cemert
mortar, or with precast concrete plugs which shall be secured

with portiand cement mortar, or other approved adhesive.

The sectlons shall be stored In such a manner to prevent
-cracking or damage. The units shall not be stored In an upright
position untli the compressive strength Is a minimum of 4,000

[TEM 603 - PRECAST REINFORCED CONCRETE ARCH SECTIONS

The cover of concrete over the ourlside clrcuny erert!al |
reinforcement sholl be 2 Inches minimum. The cover of concrete
over the Inside clrcumferential reinforcemert shail be | 1/2
Inches minimum. The clear distance of the end circumferential
wires shall not be less than one Inch nor more than two inches
from the ends of the sections. Relnforcement shall be assembled
utliizing single or multipie iayers of weided wire fabric, or
utliizing a single layer of deformed billet-steel bars. The
welded wire fabric shall be composed of clrcumferential and
longitudlnal wires meeting the spacing requirements of these
notes and shall contaln sufficlent longitudinal wires extending
through the section to maintain the shape and positlon of
reinforcement. Longitudinal distribution reinforcemsnt may be
welded wire fabric or deformed billet-steel bars and shall meet
the spacing requiremernts of these notes. The ends of the
longitudinal distribution reinforcemernt shail be not more than 3
inches from the ends of the sections.

. The outside and Inside clrcumferential relnforcing steel for
- The corners of the culvert shall be bent to such an angle that
It is approximately equal to the configurdation of the culverts -

outside corner.

Tension spiices in the circumferential reinf orcement shall

not be made. For splices other than tension splices, the overiap
shall be a minimum of 12 Inches for welded wire fabric or
deformed: billet-steel bars. The spacing center to center of the
circumferential wires in a wire Fabric sheet shall be not less
than 2 inches nor more than 4 inches. For 1he wire fabric, the
spacing center to center of the longltudinal wires shall not be
more than 8 Inches. The. spacing center to center of the :
fongitudinal distribution steef for either lIne of reinf orcing in
the top siab shall be not more than 16 inches.

The sections shall be produced with butt ends. The ends of _
the sections shall be such that when the sections are taid

together they will make a continuous line of sectlons with a smooth
interior rree of agppreciable irregularities, alil compatible with the
.permissible variations in these notes. Provide a tapered notch more

narrow on the top surface at the sectlons joint to form a void
for non-shrinking mortor. After the sections are set in place the

largest gap areach‘ Joint shatl be 3/4 Inch

The sections shall be substantially free of froctures. The

ends of the sections shall be normal to the walls and center Iine
of the section, within the limits of variatlons given in these
nofes except where beveled ends are specified. The surface of
the section shall be ¢ smooth steel form or troweled suiface.
Trapped air pockets causing surface defects shall be considered
as part of g smooth steel form finish.

Sections may be -repaired, if necessary, because of -

imperfections In manufacture or handling damage and will be
acceptable if In the opinion of the purchaser, the repairs are
sound, properly finished and cured, and the repaired section
conforms fo the reguirements of these nates.

7T he quality of materials, the process of manufacture, ‘and
the finished sections shall be sub ject to inspection by the
purchaser.

Secflons shall be sub fect to rejection on account of any of

the requiremersis In these notes. Individual sections may be
refected because of ary of the rollowing:

Fractures or cracks passing through the wall,

except for a single end crack that does not exceed

one half the thickness of the wall.

Defects that indicate proportfoning, mixing, and
molding not In compliance with these nores.

Honeycombed or open texture.

Damaged. ends whers such damage would prevent making.
a sctistfactory joint.

Each section shall be clearly marked by waterproof paint.

The following Information shall be shown on the inside surface of

the vertical leg of the section:
Sectlon Span x Rlse
Earth Cover
‘Date of Manufacturer

Name or Trademark of the Manuf acturer

PERMISSIBLE VARIATIONS
The Internal dimension shall vary not more than 1 percent

from the design dimensions nor more than 1 1/2 Inches whichever
Is less. The haunch dimensions shall vary not more than 3/4 Inch

from the design dimension.

The slab and wall thickness sholl not be less than that

shown In the design iy more thon 1/4 Inch A thickness more thon

thot required In the desigrnr shail not be cause for reJection.

Varlations In Iaying lengths of two opposite surfaces shall
not be more than 5/8 Inch In any section, except where beveled
ends for laying of curves are specified by the purchaser.

The under-run In length of a sectlon shail not be more than
172 Inch '

The maximum variation In positlon of the reinforcement shall

be plus or minus 1/2 Inch. In no case shall tha cover over the
reinforcement be less than 1 1/2 Inches for the outside
clrcumferential steel or be less than one inch for the inside
clreumtferential steel as measured to the external or internal
concrefe surface. These folerances or cover requirements do not
apply to mating surfaces of the Joints.

The areas of steel relnforcement shall be the design steel
areas as described I/n Standard drawings on record in the
Bridge Bureau Structures Rating Irventory Sectlons and the
Olstrict offices. Steel areas greater than those shown

shall nat be cause for rejection.

TESTING AND INSPECTION
Concrete compressive strength shall be determined from

.compression fests made on cores. For core testing, one core

shall be cut from a sectlon selected at random from each group of
15 sections or less of a particular size and production run. For
each continuous -production run, each group of 15 sections of a
single size or Traction thereof shall be considered separately

for the purpose of testing and acceptance. A production run

shall be considered continuous If not interrupted for more than 3
consecutive days. :

Cores shall be obtained and tested for compressive strength

~In accordance with methods described in AASHTO T33.

The compressive strength of the concrete in each group of
sectlons is acceptable when the core test strengths are equal to
or greater than the design concrete strength. When the
compressive strength of the core tested is less than the design
concrete strength, the sectlon from which that core was token may
be recored. When the compressive strength of the re-core Is
equal to or gredater than the design concrete strength, the
compressive strength of the concrete In that group of sections is
acceptable. When the compressive strength of any re-core is less
than the design concrete strength, the section from which that
core was faken shall be re fected. Two sections from the
remainder of the group shall be selecied at random and one core
shall be taken from each. If the compressive strength of both
cores /s equal to or greater than the design concrete strength,
the compressive strength of the remainder of that group of
sections is acceptable. If the compressive strength of either of
the two cores tested is less than the design concrete strength,
the remainder of the group of sections shall be refected or, at
the option of the manufacturer, each section of the remainder of
the group shall be cored and accepted individually, and any of
These sectlons that have cores with less than the design strength
shall be re fected. '

The core holes shall be plugged and sealed by the
manut acturer in a manner that the section will meet all of the
requirements of these notes.

Every manufacturer furnishing arch sections shall furnish.
all facilitles and personnel necessary to carry out the tests’
required., ' :

INSTALLAT/ON |

The structure shall be installed In accordance with
specifications for Type A Conduit; Section 603 of the
Construction and Material Specifications, State of Ohio,
Department of Transportation, except as modified herein.

603.03:Wiere the arch section is fo be placed in a trench, a
minimum trench width of 2 feet on each side of the section shall
be required. Where the section is to bs placed within an
embankment or the section is above the existing ground. the
requirement that the embankment shall be constructed df least to

the spring-iine before trenching is waived.,

603.08:When the top of the trench is above the top of the arch
section, backfill material shall be granular and shall be compacted
w/th mechanical tampers or approved compacting equipment In layers
not fo exceed 8" (Joose depth). Granular material may be compacted
with water In accordance with Type A condult. '

When the top of the section is above the top of the trench,
granular material shall be uyicced and compacted to a minimum
depth of 2 reet over the fop of the sections (where applicable)
and for a width of 4 feet on each side of the sec:’n or as
directed by the engineer. The remainder of the ad Jacent
embankment material shall ba furnished, ploced, and pald for In
accordance with 203. Backfil! and fIll materials shall be ploced
uniformly on both sides of the section.

FIIt materlal beyond 4 feet of the sides of the sections may
be compacted by heavy compaction equipment. )

The sections shall be Installed on concrete footings. The
design, sfze and elevallon of the footers shall be as shown
In the plans. A 2-3 inch deep by 14 Inch wide key-way
shall be formed In the center of the rooting.

T he foolings shall be glven a smooth float finish and shall
reach a compressive strength of 2,000 p.s.1 before placamernt of the

sectlons. The completed footing surface shall be constructed iIn
agccordance with grades shown on the pians.

MADISON COUNTY
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Speclal care shall ba taken In settIng the sectlons to the true line

and grade. The section shail be set on 5" x 5° masonite or steel shims.

A minimum of 1/2 Inch gap shall be provided between the foollng and the
boftom of the sect/orrs vertical legs. The key-way and 1/2 Inch gap

shall be Tllled with cement grout (cement and water) or cement mortar
composed of one part portland cemert and three parts of sand

by volume, and water.

The notch In the Joint of the top surface of the arch shall

be filled with @ norrshrinking mortar.

The nor-shrinking mortar shall be a non-shrinking, non-

metallic mortar having a minimum compressive strength at 28 days

of 5000 p.s.l. accordIng fo the Corps of Englneers Specification
CRD-C621-83 when prepared to a moderate fluldity (124-] 45X flow -
table flow). The mortar of grout shall also mest all other

requirements af Specification CRD-C621-83. A list of approved
mortars will be maintalned by the ODOT Testing Laboratory located

gt 1600 West Broad Strest In Columbus, Oho 43223. The mortar

shall be prepared, placed and cured in accordance with the
manur acturer’s recommendations.

The Joint exterlor shall then be covered with a minimum of a 9 Inch

wide joimt wrap. The surface shall be free from dirt and

deleterious substances before applying the Jolnt wrap. The
external wrap shall be as per ASTM C-877. One continuous
roll of Joint wrap shall cover the entire arch sections to the

boftom of the legs. During backfiliing care shall be exerclsed

to keep the Joint wrap in its proper location over the Joint.

BASIS OF PAYMENT
The accepted quartily of arch sectlons of the size specified

- will be paid for at the cortract unit price per linear foot,

complete in place. FPaymert will be made under:

/tem Unit ~ Description o
603 Linear Foot 6.Qspan x 2.9 “rise 2.8" cover

Condult, Type A Precast Reinforced
Concrete Arch Sections . As per Plan
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REMOVAL OF EXIBTING STRUCTURE : When No Longer Needed

To Maintain Traffic 7he Exrsting Structure 5he/l Be Aemoved,
Suitable Waste Masonry May Be Placed As Bank Protection As Directed By The
Engineer.

UTILITY LINES: All Expenses Involved /n Relocaring The Affected
Utility Lines Shall Be Borne By The Owners. The Confracfor And ‘
Owners Are Reguested To Cooperafe By Arranging Their Work /n
Svch A Manner f/zai‘ /nconvenience 1o f/z‘ﬁer Will Be Held 70 A
Minimum. --

DESIGN BPECIFICATIONS: This 8tructure Conforms To ‘Standsard
Specifications For Highway Bridges” Adopred By The American
Assqczaf/on OF State Highway And Transportation Qr“f‘/wa/s /982,

And The Ohio “Supplement” 7o fhese 5pec/f‘fca tions.

FOUNDATION BEARING PRESS! UA’E
Footings As Designed, Produce A Maximum Bé’af//?q Pressure 0/’ 1560
Jons Per Square foot

i

S 4

| f3/4"DIA EPOXY COATED |
1| HOOK BOLT -

I

2-1/2" THREADED

CIYPEA
HOOK BOLT DETAIL

24" Steel Plate

- Strength As The Bolts Specifred. 7/8" Dia~

' Tubular Back-up /s Not Required.

GUARD/?A IL POSTS: Guardrail Posts 0On The
West Side f The Structure Shall Be Through
Bolted 7o The Structure As Fer Std. Drwg.
GR-1. Fosts On The Eas? Side Regurre
4"Min. Concrete Encasement.

DRILLING METHODS : Drilling Methods That
Cause Spalling Of The Concrere When The
Bit Fasses Out Through The Under Side of The
Structure Deck Shall Not Be Fermitfed. As
An Alternate o The Through Bolting Fer

GR~1, Partial Depth Resin Bonded Anchoring|
Systems May Be Used. The Anchor Shall Be

Galvanized And Be The Same Diameter And

meter Anchor Sysfems Should Resist An -
Average Ultimate Tensil Load Of 24,000 Pounds
And The 14" Diameter, 43,700 Poundls. .
Kelken Gold, Inc. Or Hilti Systems Installec
Rer The Manufacturer's Recormmendofions
Are Acceplable. Test Load Dala Shall Be
Submitted 1o Verify Manufacturers’ Recom -
mended Anchor, Hole Size, Embedment
Depth, Bondling Medium E. J‘c fo 507‘/5;‘3/ The
Load Reguirements.

7/8 Hex.Head Bolts,
Nuts and Washer:

- Top Of Precast Unit

_o—Bottorn Of Precest Unit
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- - TN—¢ 2-1%278" Slotted Holes
2-LASIE £ N~ |
/,/ _ | SECTION D-D
— | GUARDRAIL POST_ DETAIL

GALVANIZING AS PER STD. DWG. DBR - 2-73 SHALL
- APPLY. INCLUDE WITH ITEM 606 FOR PAYMENT.
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ITEM 603-Precast Relnforced Concrete Flat
Topped Three-slded Culverts

General

Where the plans call for “Item 603 Precast Relnforced Concrete

Flat Topped Three-slded Culverts “ the culverts shall be
manufactured to comply wlth the followlqg.

These Culverts shall be flaf deck structures with a mlnlmum  span
. of 14 feet and a minlmum rlse of 4 feet; and a maxImum span of 34
feet and maxlmum rise of 10 feet. MInlmum wall and deck

thicknesses shall be 10 Inches and 12 Inches respectlively,
measured under the haunch and ot the centerilne of the span.

These culverts are Intended to be used for the conveyance of
storm water, and wlll be subjected to earth and hlghwey loadlngs.
The culverts are deslgnated by clear span, measured perpendlcular
to the structure walls, and opening rise. The requlrements of the
Construction and Materlal Speclficatlons (CMS) Item 603 Type A
condult shall apply except as modifled herelnafter.

Basls of Acceptance | .

Acceptablilty of the three-slded culvert produced In caccordance
wlth thls note shall be determlned by the results of the concrete
compresslve - strength tests, by the materlal requlrements
described herelnafter and by Inspectlion of the flnlshed product.
The manufacturer shall submlt shop drawlngs for revlew and appro-
val. Manufacture shall not begln untll wriltten approval of the
submltted drawlngs has been recleved from the Bureau of

Locagtlon and Deslgn.

Materlails

Cement - Portland cement shall conform to the requlrements of
AASHTO M 85,

Aggregates - Flne aggregates shall be a natural sand conformlng
to the CMS 703.02. Course aggregale shall have a standard slze

deslgnatlon from e number 5 to a number 8 Incluslve as speclfled
In CMS 703.01. The quallty requlrements of CMS 703.02 shall apply.

Admlxtures - Alr entralnlng admlxtures conformlng to CMS 705./0
and Chemlcal admlxtures conforming to CMS 705.12

Types A, B,D.or F may be used.

Stee! Relnforcement - Relnforcement shall conslst of weided wlre
Fabrlc conformlng to CMS 709./10 or 709.12, or deformed blliet
steel bars conforming to CMS 7089.0/, Grade 60. Both mats of top
slab relnforcing and exterlor wall mat relnforctng shall be epoxy
coated as per CMS 709,00 T e .
unless the depth of fllil on the culvert measured at the edge of
roadway pavement exceeds 3 ft. In Illeu of .epoxy “coated
relnforcing. a calclum nltrite-based corrosfon  Inhibltling
concrete admlxfure may be used. The admlxture shall conform =~ to
- ASTM C 4394 type C. The calclum nltrite shall be a minlmum of 2%
calcfum  nltrite sollds by welght of cement. Payment wlil be
Included In the bld prlce for the three-slded culvert.

Deslgn

* The culvert design shall be In accordance wlth the AASHTQ stan- -
dard speciflcations for highway brldges. The culvert dimenslons
shall be as -shown, subfect to the permlssible varlatlons
contalned herelnafter.The minlmum concrete compresslve strength
shall be 5000 p.s.. Approved relnforcement deslgns for the
structure sectlons shown are on record In the Bureau of Brldges
and Structures, rating and Inventory sectlon and In the Dlstrict
Bridge offlce. -

Modlfled and Speclal Deslgns - The manufacturer may request
approval by the purchaser of modifled deslgns which dlffer from

the approved deslgns. -

Placement of Relnforcement - The concrete cover dlmenslon over
relnforcement shail be a mlnlmum of 1. When the earth cover
‘over the culvert deck Is less than 3 ft. measured at the edge of
roadway pavement the minlmum concrete cover dimensfon over the

top Ilne of relnforcement !n the deck shall be 2”. When calclum

nltrite-based corroslton Inhlblting admlxture s used the mlnlmum
concrele cover over all exterlor relnforcement shall be 2”. The

clear dlstance of the end clrcumferentlal wires shall not be iess
than 578 In. nor more than 2-In. from the ends of the culverft.
Relnforcement shall be assembled utlilzing any comblnatlon of
slngle or multiple layers (3 maxlmum) of welded wlre fabrlc or
steel bars. The welded wlre fabric shall be composed of clrcum-
ferentlal and longltudinal wires meeting the spacing requlrements
herelnafter.The end<s oi the longltudlinag! relnforcement shoil not
be more than 2 'In. from the ends of the culvert.The exposure of
the ends of longltudinal relnforcement. and spacers used to
posltion the relnforcement shall not be causc for refectlc:.

NOTES

GENERA

| Re}nforclng development, spllices, and spaclngs

E xterlor corner relnforcement shall be fully developed or extend
12 In. past the polnt of peak stress. For deformed steel bars
(CMS 709.0!) equal leg S0 degree bends wlth leg lengths as fol-
lows: *3-137, *4-17", *5-21", *6-34”,*7-40”, and *8-40" wlll :
satlsfy thls development criterla. The development lenaglth for
welded wlre fabrlc (CMS 709./10 or 709.12) shall conform to AASHTO
standard speclflcatlons for hlighway brldges.

Spilces In clrcumferentlal relnforcement shall be made by lapplng
and nol by weldlng. Lap Iengrhs shall be as per AASHTO standard
speciflicatlons for hlghway brldges. ‘ _

Spucling center to center of the clrcumferential wlres In a fabric
sheet shall not be less than 2 In. nor more than 4 In. The
spaclng center to center of the longltudlnal wires or bars shall
not be more than 8 In. Where clrcumferentlal relnforcement Is
composed of bars, crack control criterla shall be checked.
Calculatlons performed by a reglstered professlional englneer
verlfylng that the proposed bar spaclngs meet the crack control
criterla shall be submlited to the purchgser. '

Jolnts

The precast relnforced concrete flat topped three-slded culvert
sectlons shall be produced wlth a grout fllled keyway. T he keyway
shall provlide a vold volume equlvalent to that of 2
prestressed beam as per Std.Dwg. PSBD-1-81. The keyway surfaces
shall be glven a medlum sandblast, 2000 p.s.].water blast,or a
thorough wlre brushlng at the plant wlthln four days prior to
leavling the plant.The ends shall be of such deslgn and the ends
of the culvert sectlons so formed that when they are lald
iogether they wlll make a contlnuous llne of culverts wlth a
smooth Interlor . free of appreclable Irregularlties, all
compatlble with the permlsslble variatlons herelnafter.

Mortar for the keyway stall be a non-shrinklng non-metalilc
mortar having a mInlmum compresslve stiength at 28 days of 5000
p.s.d.accordlng to the Corps of Englneers Speclflcatlion CRD-C62]
when prapared to a moderate fluldlty (124-145% @ 5 drops). The
mortar ot groul shall also meel all other requlrements of
Speclflcatlon CRD-C621. A llst of approved mortars wlll be .
malntalned by the ODOT Testing Laboratory located at 1600 West

Broad Street In Columbus, Ohlo 43223. The mortar shall be pre-
pared, placed and cured In accordance wlth the manufaclurer’s

recommendations, Before mortaring the keyway shall be
thoroughly clean of all dlrt,dust and other forelgn matter. The
keyway surfaces shall be wetted, but no free water shall be
allowed to remaln In the keyway.

The Jolnt éxter!or shall be covered wlth a minlmum of a 9 Inch
wlde wrap centered on the folnt, The external wrap shall be as
per ASTM C-877.,o0r Pefrotac as manufactured by Phllilps Flber

Corp. Care shall be exerclsed to keep the folnt wrap In Ils
proper locatlon durlng backfliling. -

Manufacture and Constructlon

Mixture - Aggregates, cement, and water shall be proportloned and
mlxed In a batch mixer to produce a homogeneous concrete, meeting

~ the strength requlrements cs stated. In no case however, shall

the proportlon of portiend cement be less than 564 [1b./C.Y. of
concrete. The,concrete shall contaln, 4  percent entralned alr.

' ~ HARDEwED AMINImUM oF -
Forms- The forms used shall be sufficlently rigld and actgurate to
malntalin the culvert dimensions wlthin the persissible varlations
glven herelnafter. All the casting surfaces shgll be of a
smooth nmiagterlal.

Curlng - The culvert shall be cured for a sufflclent length of .

tIme so lhat the concrete wlil develop the spec/fled compressive
strength In 28 days or less. Any one of the followlng methods of
curing or comblnaflons thereof Shall be used for cuivert sections

Steam Curlng - The culvert sectlons may be Ilow pressure,
steam-cured by a system that wlll malntaln"a molst atmosphere.

185 YR 1 Ho S NS LSRRI 1S, o oter eured by any

Forms Left In Place - An accelerated overnlght cure accomp-

IIshed through the use of an exfernal heat source may be used
provided molsture loss from exposed surfoces [s “ mlnimlzed.

The maxlimum temperativre Increase or decrease shall be 40
degrees Fahrenhellt per riovr. The Inltltal applicatlion of the
heat shall be two hours after the rfnal placement of concrefe

to allow the Inltlal set to teke place.
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Handllng - Devlces or holes shall be permitted In each culvert
sectlton for the purpose of handlling. However, not more than four
holes may be cast or drllled In each sectlon. The holes shall be
tapered uniess drlliled, and before backfllllng the tapered holes
shall be fllied wlth portland cement mortar, or wlth precast
concrete plugs which shall be secured wlth portland cement mortar
or other approved adhesive, Drllied holes shall be fllled wlth
pertiand cement mortar. Holes shall be covered on the exterlor
wlth +the Jolnt wrap materlal. Thls wrap shall have a minlmum
length and wldth of 9”,

Where the culvert s to be placed In a trench, a mInlmum french

wldth of 2 ft. on each slde of the condultl shall be requlred. .
Where the culvert Is above the exlstlng ground, the CMS 603.03
requlrement that the embankment be constructed to at least the
spring-ltne before trenchling Is walved. ‘

Physlcal Requlrements |

Test Speclman - Concrele compressive strength shall be determined
from compression tests made on cores. For each contlnuous
productlon run, each group of 15 cuivert sections of a slngle
slze or fractlon thereof shal! be consldered separately for the
purpose of testing and acceptance. A production run shall be

consldered continuous If not Interrupted for more than 3
consecutive days. :

Compresslon Testlng of Cores: Cores shall be obtalned and tested

for compressfive strength In agccordance wlith the provlsions of

ASTM C 497. One core shall be cut from a sectlon -selected af
random from each group of 15 culvert sectlons or fractlon thereof
of a single slze from each contlnuous production run.

Acceptablilty by core tests: The compressive strength of the
concrete In -each group of culvert sections deflned above Is
acceptable when the core test strengths are equal to or greafer
than the deslgn concrete strength.

When the compressive strength of the core tested Is less than the
deslgn concrete strength, the culvert sectlon from whlch that
core was taken may be cored agalin. When the compressive sfrength
of the new core [s equal to or greater than the deslgn concrete
strength, the compressive strength of the concrete In that group
of culvert sectlons Is acceptable.

 When the 'éompressrve strength of any new core Is less than the
deslgn - concrete strength, the culvert sectlon from vthlch that

core was taken shall be refected. Two culvert sectlons rrom the
remalnder of the group shall be selected al random and one core
shall be taken from each. If the compresslve strength of both
cores 1Is equal to or greater than the deslign concrete strength,

"~ the compresslve strength of the remalnder of that group of cul-

vert sectlons s acceptable.If the compresslve strength of
elther of the two cores fesled Is less than the deslgn concrete
Strength, each culvert of the remalnder of the group shall be cored
and accepted Indlvldually, and any of these culvert sectlons that have
cores with less than the deslgn concrete strength shall be refected.

Plugging Core Holes - The core holes shall be plugged and sealed
by the manufacturer In a manner such that the culvert section
wlll meet all of the test requlrements of thls proposal. Culvert
sectlons so sealed shall be consldered satlsfactory for use.

'Corlng equipmenl - Every manufacturer furnlshlng culvert sections

under tnls progosal shall furnlsh equlpment and personnel
necessary to obtain the cores.

Permlssible Varlations

Internal Dimenslons - The Internal dimenslon shall vary not more
than 2 In. from the deslgn Jlmensions. The fiqunch dImenslons
shall vary not more than 374 In.from the dImenslons shown.

Deck and Wall Thickness - The deck and wall thickness shall nol

"be less fthan that shown by more than 374 In. A thickness more

than that requlred shall not be cause for rejectlon.
Length of Opposite Surraces - Varlotions In laylng lengths of
lwo opposlte surfaces of the culver: sectlons shall not be .nore

than IIn., excepl where beveled ends for laylng of curves are
specified. : --
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Length of Section - The under run In length shall not be more
than 1/2 In In any culvert sectlon.

:\u

Posltloi of Iﬁofnforoemenf - The maxlImum varlation In the posltton
of the relnforcement shall be *¥% Inch, except the cover over
the relnforcement for the external surface of the top slab shall
not be less than 2 Inches for earth covers less than 3 ft. The
above tolerances or cover requlrements do not apply to mating
surfaces of the folnt.

Area  of Relnforcement - The areas of steel relnforcement shall
be the deslgn steel areas per Illnear ft.Steel areas greater than
those requlred shall not be couse for rejfectlon. The

permlsstble varlatlon [In dlameter of any relnforcement shall
conform to the tolerances prescrlbed In the ASTM speclflcatlon

for that type of relnforcement.
Workmanshlp and Flnlsh

The culverts shall be subsronrlolly free of Tfractures. All
surfaces shall have a smooth flnlsh. The ends shall be normal to

the walls and center Ilne wlthin the limlts of varlations glven
above, excepl where beveled ends are speclflied. :

Culverts may be repalred, If necessary, because of occaslonal

Imperfectlons In manufacture, handllng damadge, or construction.
Repalrs shall be made In accordance wlth CMS 519, No addltlonal
payment wlll be made for culverl repalrs. Repalrs wlll be
acceptable If In the oplnlon of the purchaser the repalrs are
sound, prorpe flnished and cured, and the repalred culvert
conforms 1o the requlrement.s confolned herelnabove.

' Culverts shall be subject to refectlon for fallure to conform to
any of the requlrements contalned herelnabove or any of the

fallowlng:
Froofures or cracks passing through the slab or wall.
Defects that Ind!core Imperfect proporrfonlng. mleng. and
forming.
Honeycombed or open texture.
Precas! Damaged ends, where such damage would prevent
maklng a satlsfactory Jolnt. ' -

Inspection

The quallty of materlals, the process of manufacture, and the
finlshed culvert shall be subfect to Inspecflon by the purchaser.

Marking

The followlng Information shall be clearly marked on the Interlor
of the culvert by Indentaflon, waforproof paint, or other ap-

_ proved means:

Culvert span and rise

Deslgn earth cover

Date of manufacturer

Name or trademark of the manufacturer

Sealing

One sealer shall be applled on the top surface of the culverf and
shall extend 5’ vertically down the sldes, except In the keyway.

The secler shall be provlded for the full length of the
structure. Surface preparatlon and appllcation procedures shall
be as recommended by the sealer manufacturer.

Sealer Alternates: -

Penseal 50 as manufactured by: American Metaseal Co.

509 Washlngton Avenue Carlstadt, New Jer.:ey 07072

Two coats shall be applled at a rate of one gallon per 120
square feet for each coat. Prlor to drylng, the second coat

shall be seeded wlth slllca sand at | 1/2 1b. per square yard.
- Hydrozo Clear 56 as manufactured by: Hydrozo Coatlngs Co.
1001'Y Street P.O.Box 80879 Lincoln, Neb. 6850/

One coat shall be applled at a rate of one gallon per (00
square feef, N .

Basls of Payment

T he accepted quantlty of condult of the slze speclfled wlll- be
pald for atl the contract unlt price per Hneor foot, complefe In
place. Pcrymonf wlll be made under:

item Unlt Descrliption
603 | | ~ Llnear Foot 16'-0" ‘span x 9-0" ‘rise"

Condult, Type A Precast

- Relnforced Concrete Flat
Topped Three-slded Culvert
As Per Plan.
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