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- CIFICATIONS FO

2 MANUFACTUR

o

AND INSTALLATION OF

A

- CAST CULVERT BRIDGE SYSTEMS

1. DESCRIPTION

accordance
and rise.

This work shall consist of constructing a Con/Span culvert or
approved equalin accordance with these specifications and in
reasonably close conformity with the lines, grades, design and
dimensions shown on the plans or as established by the Engineer.

2. TYPES

Precast reinforced concrete Con/Span culverts or approved
equal manufactured in

with this specification shallbe designated by span

3. MATERIALS - CONCRETE

The concrete for the culverts shallbe air-entrained when

6. DESIGN

6.1 The culvert dimension and reinforcement details shall

be as prescribed in the plan and the shop drawings
provided by the manufacturer subject to the provisions
of Section 7. The minimum_concrete compressive
strength shallbe 28 MPg. The minimum steel yield
strength shalibe 400 MPa.

The culverts are designed in gccordance with the
"Standard Specifications for Hi?hwoy Bridges" adopted
by the Americon Association of State Highway and
Transportation Officials, 1996 ; and the Alternate Military
Loading. A minimum of 300 mm of cover above the
crown of the culvert is required in the installed
condition. (Unless noted otherwise and designed

8. TESTING AND INSPECTION

8.1 Type of Test Specimen - Concrete compressive strength
shallbe determined from compression tests made on
cylinders or cores. For cylinder testing a minimum of
4 cylinders shallbe taken during each production run.
For core testing, one core shallbe cut from a culvert
section selected at random from each group of 15
culverts or less of a particular size and production
run. For each continuous production run, each gmula of
15 culverts of a single size or fraction thereof shall
be considered separately for the purpose of testing and
acceptance. A production run shallbe considered
continuous if not interrupted for more than 3
consecutive days.

Culverts shallbe subject to rejection on account of any of the
specification requirements. Individual culverts may be rejected
because of any of the following.

13.1 Fractures or cracks passing through the wall, except
for a single end crack that does not exceed one half
the thickness of the wall.

13.2 Defects that indicate proportioning, mixing, and
molding not in compliance with Section

13.3 Honeycombed or open texture, and

13.4 Damaged ends, where such damage would prevent making a

15.4 Backfill - Backfill shallbe considered as allreplaced excavation

and new embankment adjacent to the Con/Span or approved equal
bridge units and wingwalls. The project construction and material
specifications which include the specifications for excavation

for structures and roadway excavation and embankment
construction shallapply except as modified in this section.

Backfillmaterial for @ minimum width of 1220 mm on each side

of the culvert, from the base of the unit to 300 mm above the
outside corner shallbe a soilmeeting AASHTO classification Af,

A2, A3 or A4 unless authorization to use a different materials
given in writing by the designer. For heights of fillover 3660 mm,
only Al & A3 mozericls shallbe used. Maximum dry density shallbe
determined by AASHTO T-99 or other approved methods. Backfill
shallbe placed and compacted in layers untill the density is not less

~!

. : : a accordingly.) 8.2 Compression Testing - Cylinders shallbe made and satisfactory joint, than 957 of maximum dry density. All material outside the backfill
installed in areas subject to freeze-thaw conditions, composed of tested as prescribed by the ASTM C 39 Specification. zone shallbe good quality, well compacted embankment or in situ soil.
%ortlan? Ce}_';"‘ﬁﬂt» f{ne %”d <:20urse thgrf?gﬂireh& qu"Xtt‘«”"QS. and water. Cores shallbe obtained and tested for compressive
oncrete snall contain © = 2 percent dir. ihe air entraning 6.2 Placement of Reinforcement - The cover of concrete strength in accordance with the provisions of the ASTM N kfill shall ine
admixture shallconform to AASHTO M154. over the outside circumferentialreinforcement shallbe C 49% Specification, 14. MARKING e,‘;nfgncts'uit;?thbeey ph'gf,idbggﬂ’”(fgp?g);jdtrg‘ft%g' Engineer.
3.1, Cement - Portland cement shall conform to_the or amferentialrei fThe ment ﬁfsfgmggte o i, 8.3 Acceptability of Cylinder Tests - Fail f f th Each culvert shallbe clearl ked by wat f paint
b ent - an ¢ circumferential reinforcement shall be mm  minimum, . cceptability of Cylinder Tests - Failure of any of the ~ach culvert shallbe clearly marked by waterproof paint. kfill aaai f
requirements of ASTM Specifications C150-Type |, Type The clear distance of the end circumferentiol wires 28 day test cylinders to meet 90 percent of the minimum  The following shallbe shown on the inside of the verticalleg ggfeng@gfg”S;vg;dw%ﬁiﬂ%@feo t%d ti‘;rfﬁgferﬁ}%”(ﬁﬁgpﬁcﬁi,,;G,.
I, or Type Il cement. ?hcﬂ not be less than 25 mm nor more than 50 mm compressive strength requirement can be cause for of the culvert section:
3.2 Course Aggregate - Shall consist of stone q;%ngmé?:d i"}ﬁ%ﬁf g}rfgéu!;f%m%gigf?gcggegtf ihe?ggg rejection. Culvert Section Span X Culvert Rise éﬁechanéccgi tampers or cgprov.ed compacting equipment shall
havin maximumn  size of 25 mm Agareqgate shall : s B ! ‘ - . . e used to compact alibackfilland embankment immediately
aving @ n ggreg wire fabric, or utilizing a single layer of deformed 8.4 Acceptability of Core Tests - The Compressive strength Date of Manufact adjacent to each side of the culvert and over the top
meet requirements for ASTM C33. bilie’vstezl bqfrs.' Thefweldﬁd' wix;je'fobrécdsh?l~l be gf}t_he concgeé? in heczcl'%hgroup th cxilvetrts cg‘ defined ml ate of Manutacture of ‘the culvert untilit is covered to a minimum depth
. : : composed of circumferential and longitudinal wires .1is acceptable when the core test strength are equa _ f 4 il withi '
3.3 Water Reducing Admixture - The manufacturer may submit meeﬁng the spacing requirements o(% 6.4 and shall to or greater than the design concrete strgength. When Name or trademark of the manufacturer gf ?k?eo cﬁr\-/nertTZﬁcﬁggkgllgg‘égminizli%g gb;nm%f fnanih e
for approvalby the Engineer, water-reducing admixture contain sufficient longitudinal wires extending through the compressive strength of the core tested is less . , or less (loose depth). Heavy compaction equipment
for the purpose of increasing workability and reducing the culvert to maintain the shape and position of than the design concrete strength, the culvert from And in the case of headwall sections, shallnot be operated in this area or over the culvert
the water requirement for the concrete. reinforcement. Longitudinal distribution reinforcement which that core was taken may be recored. When the east or west face shallalso be marked untilit is covered to a depth of 300 mm
. . - . . may be welded wire fabric or deformed billet-steelbars compressive strength of the recore is equalto or 15. CONSTRUCTION REQUIREMENTS P ‘
: ends of the longitudinal distribution reinforcment compressive strength of the concrete in that group o : . : :
not be permitted. Sh?" b% not morgé than 75 mm from the ends of the culverts is ccceptgbie. E 151 gf"égg?ﬁn,pi‘gﬁeCgi;’fgfjtgh%'ﬁ?ng?t‘%','.,eed doensiggthggeproencdost Lightweight dozers and graders may be operated over
culvert, : : . .
- | ; | ~ | . . elevation of the footers shallbe ‘as determined by the culverts having one 300 mm of compacted cover, but heav
4, MATERIALS - STEEL RgINFORCEMENT AND HARDWARE ‘ ‘ | ‘ o 8.4.1 When the compressive strength of any recore is less Engineer. A 75 mm deep keyway shallbe forme?ﬁi{ in the top earth moving equipment (larger than a D-4 Dozer weighing Y
, , , 6.3 Bending of Reinforcement - the outside and inside circum- than the design concrete strength, the culvert from ¢ f the footing 75 | ¢ e f in excess of 107 kN and having track f
Allreinforcing steel for the culverts shallbe fabricated and ferential reinforcing steel for the corners of the culvert shall which that core was taken shallbe rejected. Two surface of the footing 75 mm clear of the outside faces of 05 kPa or areater) sholl reauire 600 mon oattes o
placed in accordance with the detailed shop drawings submitted by be bent to such an angle that is approximately equadl to culverts from the remainder of the group shallbe the culvert, unless specified otherwise on the plans. the Sless th g grery sha .e?usre i é%%" © c?ver
the manufacturer. the configuration of the culvert's outside corner. sele!;:te'? t?wt random and one core s?oﬁ be taken from go?:grr?;resshssgesggggﬂ? ()S{"‘&OmpgggéfZ’;‘éShpg%%rgggg ?f(]f:e e shoﬁeqi?&%er??éggggtiﬁésin i toss O?q??]’endgg;gn
. . each. e compressive strength of both cores is = . : : .
4‘1 Stee! Rein.fcrcement - Reinfqrcement Shon Ccnsgs't Qf 6,4 chs, Welds, Ond Spﬂ@ing - Teﬂﬁiﬁn SpHCeS iﬂ the QQUGl tO or grectgr thqﬂ the degé;i 1 CQﬂcrete CU‘Vert SeCt'QnS The Comp‘eted fOthg Surfcce shallbe éoofos/hg§18t} O%gAnS\\ZS\S)G:jS g? Obe r%%rerg'téegcﬁver the Culvert Uﬂless
welded wire fabric conforming to ASTM Specification A circumferential reinforcement shallbe made by strength, the compressive strength of the remainder constructed in dccordance with grades shown on the plans, P / . oP ek
185 or A 497, or deformed billet steelbars conforming lapping. Laps may be tack welded together for of that group of culverts is acceptable. If the When tested with a 3000 mm straight edge, the surface Any additional fill and subsequent excavation required
to ASTM Specification A 615, Grade 400. Longitudinal assembly purposés. For smooth welded wire fabric, the compressive strength of either of the two cores shallnot vary more than 6 mm in 3000 mm. If g precast to provide this minimum cover shallbe made at no
distribution reinforcement may consist of welded wire overlap ‘shallmeet the requirements of ACI12.8 and tested is less than the design concrete strength, the concrete footer is used, the contractor shallprepare a additional cost to the project.
fabric or deformed billet-steel bars. 12.19. For deformed welded wire fabric, the overla remainder of the group of culverts shalibe rejected 100 mm thick layer of compacted granular material the
shall meet the requirements of ACI12.7 and 12.18. ?or or, at the option of the manufacturer, each culvert full width of the footer prior to placing the precast footer. As a precaution aqainst introducing unbalanced stresses in the
9. MANUFACTURE deformed billet-steelbars, the overlap shallmeet the of the remainder of the group shallbe cored and culvert and wingwalls, when placing backfillat no time shall
‘ requirements of ACI12.2. For splices other than accepted individually, and cng of these culverts that 15.2  Placement of the Culverts - The culverts shallbe placed as the difference between the heights of fillon opposite sides of
51 Mixture - The aggregates, cement and water shallbe tension splices, the overlap shallbe a minimum of 300 mm have cores with less than the design concrete shown on the Engineer's plan drawings. Special care shallbe the culvert exceed 600 mm.
ﬁrop&gésongds agéinéngt%d meeat'r?(;]t?gen;lg'eérnt?h preodqu g s g'%r welded wire {ﬂbr;c or dteforr?ig biﬂ_et-st?et bcsrt".s.' strength shallbe rejected. taken in setting the culverts to the true line and grade. The
omogeneous concr meeti he strength requirement e spacing center to center of the circumferentia i il ‘ i
of this specification. The proportion of portland wires ?n a %ire fabric sheet shallbe not less than 50 mm 8.4.2 Plugging Core Holes - The core holes shallbe plugged §ﬁ§§ne§tSASQ?,f;mﬁetoﬂsﬁr?{mmmq ! ﬁ bmm m‘gdsome e S ot of Wingwalls ‘shallbe carried to
i i , . : . A p shallbe provided between ground lines shown in the plans.
cement in the mixture shallnot be less than 256 kg nor more than 100 mm. For the wire fabric, ) and sealed by the manufacturer in a manner suc:?n the footing and the bottom o?the culvert's verticallegs. The
(5 sacks) per cubic meter of concrete. t?}euspcicgng centeihto c;zeé‘néer of t?ﬁ longitudinal wsrtes t tr;atthﬁhe cu!yf@rttyvili m%e;; cﬂltof the tasftdre uir;!ebments gap shallbe filled with cement grout (portland cement and
, , shallnot be more than mm. The spacing center to of this specification. Culverts so sealed shallbe :
5.2 Curing - The precast concrete culvert units shallbe center of the longitudingl distribution steel f@f? C onsigeres satisfactory for use. ggsféﬂ?rasgnzﬁpéemog;% g?n;gggeg oiaﬁgaepoggdp%réizﬁd 16. MEASUREMENT AND PAYMENT
cured for a sufficient length of time so that the either line of rein?orcing in the top slab shallbe not P : ) L ‘
concrete willdevelop the specified compressive ) more than 400 mm. 8.4.3 Test Equipment - Every manufacturer furnishin 15.3 ExternalProtection of Joints - The butt joint made by two adjoining ~ The completed work as measured for Precast Culvert
strength in 28 days or less. Any one of the following culverts under this specification shall furnish a culverts shallbe covered with @ 22 mm X 35 mm (32 mm willbe paid for at the contract unit price for the following
metgods of curing or combinations thereof shallbe 7. PERMISSIBLE VARIATIONS facilities and personnelnecessary to carryout the rcgnd e;q?ivo!ent)_rpiece of butylrope c;nd a minimum of 230 mm centract item  (pay item).
used: ' test required. wide joint wrap. The surface shallbe free of dirt before applying
' 7. : imensions - The i imensi hal the joint material. A primer compatible with the joint wrap to be Pay ltem Pay Unit
5.2.1 Steam Curing - The culverts may be low 1 'Qé‘ir&“égmﬁ;&?;‘:’?f fmTﬁhe t‘ﬁéegﬁﬁ;d;mg{’n??nnggggg‘g’gf}’mm 9. JOINTS usedj shallbe applied Ff)or a minim@m width of 235 mm og each 12802 x 4267
pressure, steam cured by a system that than 40 mm whichever is less. The haunch dimensions side of the joint. The externalwrap shallbe either EZ-WRAP three - sided bg’;(e%‘)?\f ??ncrete Met
will maintain a moist atmosphere. ghaﬂ vary not more than 20 mm from the design The culvertts shallbe prhoduced with flat butt ends. The ends of mgBmC% : 55;5&55% GG%SgE.’“’ECCORPORAﬂog, SEAL! yrvgm@ by uive erer
. imension. the culvert shalibe such that when the sections are loid ! .INC. or approved equal. The .
5.2.2 Water Curing - The culverts may be water cured together they willmake a continuous line of culverts with a joint shallbe covered continuously from the bottom of the Payment for Precast Culvert shallbe payment in full for
by any method that willkeep the sections moist. 7.2 Slab and Wall Thickness - The slab and wall thickness smooth interior free of appreciable irregularities, gll culvert leg, across the top of the arch and to the opposite culvert labor, equipment and materialnecessary to design, manufacture
: . : shallnot be less than that shown in the design by more compatible with the permissible variations in Section 7. section leg. Any laps that result in the loint wrap shallbe a and install the arch elements, including any steelshims needed to
5.2.53 Membrane Curing - A sedling membrane conforming than 6 mm. A thickness more than that required in The joint width shallnot exceed 20 mm. minimum of 150 mm long with the overlap running downhill. levelthe arch elements, casting holes in the elements as needed
to the requirements ASTM Specification C 309 may the design shallnot be cause for rejection. for guardrailposts, casting in the anchor assembly per STD. B-18-B,
be opplied and shalibe left intact untilthe required 10. WORKMANSHIP AND FINISH In addition to the joints between units, the joint between the furnishing and placing the grout between the foo%/ing and the arch
goncrette compressive streggtfg" IS ot}cjmec{g* the 7.3 Length of Opposite Surfaces - Varigtions in laying ) B end unit and the headwall shallbe sealed. If using ' elements, precast headwall units, steel connection plates _
oncre e.te‘mpemture at the time o appicauon lengths of two oppos;te SU{fGC%E‘; of the cutvqrt shali The culverts shallbe substgntigﬂy free of fractures., The precast wmgqus, the Jomt hetween the end brnge unit and between units, and furmshmg and p!ocmg the Jomt WOterprOOflﬂg.
shallbe within + 6 degree C of the atmospheric not be more than 16 mm in cm?( culvert section, ends of the culverts shallbe normalto the walls and centerline the wingwallshallbe sealed with this type of wrap or at the
temperature. Allsurfaces shallbe kept moist prior except where beveled ends for laying of curves are of the culvert section, within the limits of the variations discretion of the Engineer, filter fabric shallbe substituted.
to the application of the compounds and shallbe specified by the purchaser. iven in Section 7, except where beveled ends are specified
damp when the compound is applied. ] a ) . ?he surface of the culverts shallbe a smooth steelform or i a th il : | ”
: 7.4 Length of Section - The underrun in length of o section troweled surface. Trapped air pockets causing surface defects During the backfiling operation, care shallbe taken
53 Forms - the forms used in manufacture shallbe shallnot be more than 13 mm in any culvert. shallbe considered as part of a smooth steelform finish to keep the joint wrap in its proper location over
gyfficagntly ri‘;? oa;:i cccurg:ztefb!to ma_m{t::.ain the culvert ) the joint.
mensions witnm . € permissioie variauons given mn . Positi f inf ’ - Th e ek i
Section 7. Allcasting surfaces shallbe of 3n?ooth 79 ?;g?;n C;f iig S;;efgznetmenz :hgwﬁ%x;m:;r% \;:;;otaon " 1. REPARS
material. n no %cse shall the cover over the t}einfarcemént be less Culvertsf m?y be r%paig?d, iznecessaryé bqh:guse of i?pbe{rfeftions
ing - i : al ; than 40 mm for the outside circumferential steel in manufacture or handling damage and willbe acceptable if,
o gcggw culygitd!f‘g? tﬁéwcgf g;ehgl‘g %a?;:'ggi!flwbecggrm:tted or be less than 25 mm for the inside circumferential in the opinion of the purchaser, the repairs are sound, properly
settin Purp 9 steel as measured to the externalor internal surface finished and cured, and the repaired section conforms to the
9 ) of the culvert. These tolerances or cover requirements requirements of this specification.
5.5 Storage - The culverts shallbe stored in such a manner do not apply to mating surfaces of the joints. 12. INSPECTION
to prevent cracking or @gmoge«tﬂge units shall not be 7.6 Area of Reinforcement - The areas of steel - ‘
stored in an uprignt position until the compressive reinforcement shallbe the design steel areas as shown : : ,
strength is a minimum of 28 MPo. in the manufacturer's shop drawings. Steel areas finehod culverts Shalibe supjoct 16 1nepection by the ‘burchoser
greater than those required shallnot be cause for '
rejection. The permissible variation in diometer of
any reinforcement shall conform to the tolerances
pr.es‘%crtbed mt the ASTM Specification for that type of
reinforcement.
METRIC
DIMENSIONS ARE IN MILLIMETERS UNLESS
OTHERWISE SHOWN. ELEVATIONS. COORDINATES,
CURVE AND ALTGNMENT DATA ARE IN METERS.
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4 . s - -
DIMENSIONS NO. | TOTAL
BAR . p p - . REQ'D | MASS
) c e g m ~ SUMMARY OF QUANTITIES
A1601700 V{QO 236 623 ITEM NO. ITEM DESCRIPTION UNIT OUANTITY
A605377 5377 56 467 "
AM607570 7570 56 658 ,
1500000 | MOBILIZATION. MAX. Csum 1
2020002 | TREE. REMOVE., 451 TO 900 mm ca 1
2040005 | CURB. REMOVE m 76
5040020 | STRUCTURES. REMOVE Lsum 1
2050010 | EMBANKMENT, CIP m3 170
2060002 | BACKFILL., STRUCTURE. CIP m3 700
2060011 | EXCAVATION, FOUNDATION m3 500
5080025 | EROSION CONTROL. SILT FENCE m 210
3010002 | SUBBASE. CIP 3 7>
3020010 | AGGREGATE BASE. 100 mm m2 556
3050001 | BITUMINOUS BASE CRUSHING AND SHAPING ~ 345
2017102 | 12 802 X 4267 PRECAST CONC THREE-SIDED BOX CULVERT m 13
2040030 | UNDERDRAIN. FOUNDATION., 100 mm m 55
4040110 | UNDERDRAIN. OUTLET ENDING. 100 m | v 2
6020206 | CONCRETE PAVEMENT WITH INTEGRAL CURB (TYPE 111R). REINFORCED 240 mm m2 573
7040003 | STEEL SHEET PILING, TEMP.., LEFT IN PLACE 2 709
7060002 | CONCRETE. GRADE T m3 92
"7060007 | CONCRETE. GRADE D m3 10
SUBSTRUCTURE CONCRETE m3 107
i RE INFORCEMENT. STEEL kg 1748
7060031 | RE INFORCEMENT. STEEL. EPOXY COATED kg 768
7060040 | CONCRETE., LOW TEMPERATURE PROTECTION 3 117
SUBTOTAL = 1748 kg 7060250 | STRUCTURE NAME PLATE oq >
EA1301650 | 1650 88 144 7110004 | BRIDGE RAILING., SOLID PARAPET TYPE m 57
7110007 | BRIDGE RAILING. ONE TUBE m 27
EA1304435 | 4435 40 e 8030002 | SIDEWALK. CONCRETE. 700 mm me 33
EA1313360 | 13360 12 159 8120036 | BARRICADE., TYPE 111, LIGHTED. FURN. eq 4
. 8120037 | BARRICADE. TYPE 111. LIGHTED. OPER. e 3
ED13902018 | 940 | 138 | 940 64 289 8120041 | CONCRETE BARRIER., TEMPORARY. FURNISHED m 30.5
8120042 | CONCRETE BARRIER, TEMPORARY. OPERATED m 30.5
8120060 | SIGN. TYPE B TEMPORARY. PRISMATIC RETRFLEC SHEETING 2 1
8130015 | RIPRAP. HEAVY m2 66
8160003 | WATER KL 5
8160007 | SEEDING, MIXTURE TUF kg 4
8160020 | FERTILIZER. CHEMICAL NUTRIENT. CLASS A kg 5
8160072 | MULCH ANCHORING 2 160
8160077 | MULCH BLANKET o 160
EPOXY SUBTOTAL = 768 kg |
% SHALL BE CAST IN PRECAST CULVERT HEADWALL.
REINFORCEMENT SHALL BE BUNDLED AND TAGGED AS TO THE LOCATION AS SHOWN EPOXY COATED
ON THIS SHEET. * BAR SIZE
ALL BENDS IN REINFORCING STEEL TO BE MADE ABOUT A PIN OF THE MINIMUM BAR LENGTH (mm)
DIAMETER ALLOWED BY THE STANDARD SPECIF [CATIONS. —
TOLERANCES IN CUTTING AND BENDING BARS ARE AS ESTABLISHED IN THE EAZ2013000
MANUAL OF STANDARD PRACTICE OF THE CONCRETE REINFORCING STEEL | BaR SHAPE
INSTITUTE AND DETAILING MANUAL OF THE AMERICAN CONCRETE INSTITUTE. =
| | | BAR LEGEND
WHERE FIELD CUTTING OF EPOXY BARS IS REQUIRED. THE CONTRACTOR SHALL REPAIR
THE EPOXY COATING AT THE CUT END AS PROVIDED FOR IN STANDARD SPECIFICATION
706.03.E. 8.
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e o GHIERR RO BN BIEGAYTORE® CBBRInaTes.
CURVE AND ALIGNMENT DATA ARE IN METERS.
STATIONS ARE IN KILOMETERS + METERS.
M psen BY | COP | N | |
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= FiNaL CR'D BY, MDW  asllie 0 IS : 151 W. CONGRESS, SUITE 328
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