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NOTES:

1. Minimum 28-Day Concrete
Compressive Strength shall be
4000 psi.

2. Overlap Length shall be measured

from last crosswire.

J. Dimensions shown are for form

ik system A" rovoy il b
25-8 4. Minimum yield strength for -
10-6" welded wire fabric shall be CON/SPAN® is a
" 4 . patented system and
9'-6 9~6" 65,000 psi. .| the fumishing of this
/—A4 5. Reinforcing shall be limited to d drawing does not
~erlop o maximum of three layers of constitute an express or
g — 4 reinforcing (WWF or bars) implied license.
per area (Al, A2, A3 or A4).
6. All edges of Precast to have a
3/4" chamfer. LS
7. Spacing of longitudinal 8
_ reinforcement must be a w
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Wherever the reinforcing is cut for the placement of lift holes or other
blockouts, reinforcing bars or wires of equivalent cross—-sectional area shall
be placed symmetrically around the hole. At least one bar must be on each
side of the hole, and the development length of the bar must be achieved

on either side of the cut.

- See Sheet S5 for C.G. & Edge Lift
Points

- Units must be grouted or braced when
setting precast headwalls
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25-8"

Wherever the reinforcing is cut for the plocement
of lift holes or other blockouts, reinforcing bars
or wires of equivalent cross-sectional area shall
be placed symmetrically around the hole. At
least one bar must be on each side of the hole,
and the development length of the bar must be
achieved on either side of the cul.
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40-1"
5 - 24-0" Spon x 7'-0" Rise x 8-0" Long
Precast Concrete Bridge Units
Plus 4 Joints @ 1/4"+ per Joint
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supplied with Wingwall
Primer Compatible Primer Compatible

Primer Compatible
with Joint Wrap

Top of Precast
Bridge Unit

7/8" x 1 3/8" Butyl Rope

" Wide SealWrap or
EZ-Wrop Rubber

s

ecas|

t Bridge Unit

TYPICAL JOINT SEAL DETAI

not to scale

with Joint Wrap
Top of Precast
Bridge Unit ~\

I

9" Square piece of SealWrap or
/_ EZ-Wrap Rubber

/ L

| :
Lift hole plug/ \l.iff hole\PrecasI Bridge Unit

LIFTING HOLES

IYPI

not to scale

/\N’ 200 1/2" m‘; . 20-0 1/2"
h ;
o R B
Qo " ~,» " € Structure
i ] 11

lifting insert pocket with grout, finishing flush

9" Square piece of SealWrap or
EZ-Wrap Rubber

with Joint Wrap
Top of Precast \
Bridge Unit -\

<

m
x%:

A

IFT POINT N

Li;lhg insert ——/ !
LIFTING INSERTS

TAl

\R’ecasl Bridge Unit,
Headwall or Wingwall

NOTES

CENERAL NOTES:

1. This bridge has been designed for general site
conditions. The project engi shall be responsible
for the structure’s suitability to the existing site
conditions and for the hydraulic evaluation —-
including scour and confirmation of soil conditions.

2. Prior to construction, contractor must verify all
elevations shown through the engineer.

J. Only a qualified and CON/SPAN® approved precaster
may provide the structure designed in accordance with
these plans.

-~

. The use of another precast structure with the design
assumptions used for the CON/SPAN® structure may
lead to serious design errors. Use of any other precast
structure with this design and drawings woids any
certification of this design and warranty. CON/SPAN®
Bridge Systems Ltd. assumes no liability for design of
any alternate or similar type structures.

DESIGN DATA

Design Loading:
Bridge Units: HS20-44
Headwalls: Earth Pressure + Vehiculor Impact
Wingwalls: Earth Pressure Only
Design Fill Height: Varies from 1°-8" min. to 2'-0" max.
from top of crown to top of pavement.
Design Method: Load factor per AASHTO Specification
Assumed Allowable soil Bearing: 3000 PSF (Verify)

MATERIALS

Precast units shall be constructed and installed

in occordance with CON/SPAN® Specifications.
Concrete for Footings shall have a minimum
compressive strength of 4000 psi. Reinforcing
steel for footings shall conform to ASTM 615,
A616 or A617-Grade 60.

these
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513-615-7474
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BRIDGE SYSTEMS

3100 Research Blvd. P.O. Box 20266  Dayton, Ohio 45420-0266

(937) 254-8365 FAX
(704) 548-8586 FAX

(916) 787-8723 FAX
(518) 371-2872 FAX

(800) 526-3999
(637) 254-2233
(704) 548-8420

(916) 7876701
(518) 371-2671

Offices
Dayton, OH
Charlotts, NC
Sacramento, CA
Albany, NY
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SPECIFICATIONS FOR MANUFACTURE AND INSTALLATION OF CON/SPAN® BRIDGE SYSTEMS

1. DESCRIPTION
This MNWMMM:COMSPANO bridge in accordance with

and in with the lines, grades, design

mmslmmlfnphvsuumheﬂbymm In situations
where two or more specifications apply to this work, the most stringent requirements

shall govern.

2 TYPES

Precast reinforced concrete CON/SPAN® bridge units manufactured in accordance
with this specification shall be designaled by span and rise. Pmuﬂnﬂbud

concrete CON/SPANG® wingwalls and
Wuuwwmmmmm

3. MATERIALS - CONCRETE

The concrete for the precast elements shall be air-entrained when installed in areas
subject to freeze-thaw conditions, composed of Portland cement, fine and coarse

admixtures, and water. Air-entrained concrete shall contain 6 £ 2 percent

air, and the air entraining admixture shall conform to AASHTO M154.

a1

32

33

34

4. MATERIALS - STEEL REINFORCEMENT AND HARDWARE

Portland Cement - Shall conform to the requirements of ASTM
Specifications C150-Type |, Type li, or Type /il cement.

Coarse Aggregate - Shall consist of stone having a maximum size of 1

inch. Aggregate shall meet requirements for ASTM C33.

Water Reducing Admixture - The manufacturer may submit, for approval
byhm a water-reducing mbrhpwpa-d
increasing workability and reducing the water requirement for the
concrefe.

Calcium Chioride - The addition to the mix of caicium chioride or
admixtures containing calcium chioride will not be permitfed.

Al reinforcing steel and hardware for the precast elements shall be fabricated and

Pplaced in accordance with the detailed shop drawings submitted by the manufacturer.

41

42

A 185) or AASHTO M 221 (ASTM A 497), or deformed
billet steel bars conforming to AASHTO M 31 (ASTM A
615) Grade 60. L
may consist of welded wire fabric or deformed billet-steel
bars.

Hardware:
Botts and threaded rods for wingwall connections shall
conform to ASTM A 307. Nuts shall conform fo AASHTO
M 292 (ASTM A 194) Grade 2H. All bolts, threaded rods
and nuts used in wingwall connections shall be

coaled in with ASTM B 695

Class 50.

Structural Steel for wingwall connection plates and plate washers
shall conform to AASHTO M 270 (ASTM A 709) Grade 36 and shall
be hot dip galvanized as per AASHTO M 111 (ASTM A 123).

Mhm“b 1'MTWMW

with this

by De
mmm)n&.’m
memwumrmwm.-

Mamisburg, Oio, (B00) 745-3700.

Hook Bolts used in attached headwall connections shall be ASTM A
307.
Mhmmmwuwmm
stainless stoel, F-58 Coll inserts as
Dayton/Richmond Concrete Accessories, Miamisburg, Ohio, (M)
745-3700. Coil rods and nuts used in headwall connections shall be
AISI Type 304 stainless steel. Washers used in headwall connections
shall be either AISI Type 304 stainless steel plate washers or
AASHTO M 270 (ASTM A 709) Grade 36 plate washers hot dip
galvanized as per AASHTO M 111 (ASTM A 153).

Reinforcing bar splices shall be made using the Dowel Bar Splicer
System as manufactured by Dayton/Richmond Concrete Accessories,
Miamisburg, Ohio, (800) 745-3700, and shall consist of the Dowel
Bar Splicer (DB-SAE) and Dowei-in (DJ).

5. MANUFACTURE

5.1

53

Mixture - The cement and water shall be proportioned and
m«h.mmum.mmm
the strength

th:mmmmummmmn
sacks) per cubic yard of concrete.

Curing - The precast concrele elements shall be cured for a sufficient
length of time so that the concrete will develop the specified
compressive strength in 28 days or less. Any one of the following
methods of curing or combinations thereof shall be used:

5.2.1 Steam Curing - The precast elements may be low pressure,
steam cured by a system that will maintain a moist

5.2.2 Watsr Curing - The precast elements may be waler cured by any

method that will keep the sections moist.

523 Membrane Curing - A sealing membrane conforming fo the
i of ASTM Specification C 309 may be applied and

shall be left intact until the required concrete compressive
strngth is attained. The concrete at the time of
application shall be within + 10 degrees F of the atmospheric
temperature. All surfaces shall be kept moist prior fo the
application of the compounds and shall be damp when the
compound is applied.

Forms - the forms used in manufacture shall be sufficiently rigid and

accurate to maintain the bridge unit, wingwall, and headwall dimensions

within the permissible variations given in Section 7 of these
Specifications. All casting surfaces shall be of a smooth nonporous
material.

54
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Handling - Handling devices or holes shail be permitted in
each precast element for the purpose of handling and
installation.

Storage - The precast elements shall be stored in such a
‘manner lo prevent cracking or damage. The units shall not be
nmoved until the concrefe compressive strength has reached a
minimum of 2500 psi, and they shall not be stored in an
upright position until the concrete compressive strength is a
minimum of 4,000 psi.

6. DESIGN

The precast element dimension and reinforcement details shall
lnumhhm.ﬂhm drawings provided
by the of Section 7,
below. mmm Wwwu
as shown on the shop drawings. The minimum steel yield
strength shall be 60,000 psi, unless otherwise noted on the
shop drawings.

The precast elements are designed in accordance with the
“Standard Specifications for Highway Bridges” 16th Edition,
adopted by the American Association of State Highway and
Transportation Officials, 1996, as amended by the 1997, 1996,
1999, and 2000 Interim Revisions. A minimum of one foot of
mmhmdhmub required in the

Placement of Reinforcement in Precast Bridge Units - The cover
of the outside i shall
be 2 inches minimum. The cover of concrele over the inside

utiizing single or
mwdwmmmbwsm;
with a single layer of
Mnnman-y Wmm:hdbompmdd
ng the spacing

mdl&w uumm

wires extending through the bridge unit to mainiain
the shape and position of the reinforcement. Longitudinal
distribution reinforcement may be welded wire fabric or
deformed bilet-steel bars and shall meet the spacing
requirements of 6.6, below. The ends of the longitudinal

distribution reinforcement shall be not more than 3 inches and
not less than 1 1/2 inches from the ends of the bridge unit.

Pracement of Reinforcement for Precast Wingwalls and
Headwalls - The cover of concrefe over the longitudinal and
transverse reinforcement shall be 2 inches minimum. The clear

more then two inches. Reinforcement shall be assembled
ubiiizing a single layer of welded wire fabric, or a single layer of
deformed billet-steel bars. Welded wire fabric shall be composed

of transverse and longitudinal wires meeting the spacing
Wdld below, and shall contain sufficient
through the to maintain the

shape of the L
mmuwmwﬁ:umw
bars and shall mee the spacing requirements of 6.7, below.

The ends of the ‘reinforcement shall be not more
than 3 inches and not less than 1 1/2 inches from the ends of
the walls.

Bending of Reinforcement for Precast Bridge Units - The outside
and inside circurnferential stoel for the comers of the
‘bridge shall be bent to such an angle tha is approximately
equal fo the configuration of the bridge's outside comer.

Laps, Welds, and Spacing for Precast Bridge Units - Tension
splices in the circumferential reinforcement shall be made by
lapping. Laps may be tack welded fogether for assembly
purposes. For smooth welded wire fabric, the overiap shall meet
the requirements of AASHTO 8.30.2 and 8.32.6. For deformed
welded wire fabric, the overiap shall meet the requirements of
AASHTO 8.30.1 and 8.32.5. The overiap of weided wire fabric
shall be measured between the outer most longitudinal wires of
each fabric sheet. For deformed billet-steel bars, the overlap
shall meet the requirements of AASHTO 8.25. For splices other
mmﬂmummu.mutru
welded

billet-steel bars. The

center to center of the circumferential wires in a wire fabric
sheet shall be not less than 2 inches nor more than 4 inches.
The spacing center to center of the longitudinal wires shall not
be more than 8 inches. The spacing center fo center of the

steel for either line of in the
Iop slab shall be not more than 16 inches.

Laps, Weids, and Spacing for Precast Wingwalls and Headwalls
- Splices in the reinforcement shall be made by lapping. Laps

AASHTO 8.30.1 and 8.32.5. For deformed billet-steel bars, the
overlap shall meet the requirements of AASHTO 8.25. The

spacing center-to-center of the wires in a wire fabric sheet shall
be not less than 2 inches nor more than 8 inches.

7. PERMISSIBLE VARIATIONS

7.1

Bridge Units

7.1.1 Intemal Dimensions - The intemal dimension shall vary not
more than 1 % 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.

72

7.1.2  Slab and Wall Thickness - The siab and wall thickness
shall not be less than that shown in the design by more
than 1/4 inch. A thickness more than that required in the
design shall not be cause for rejection.

7.1.3 Length of Opposite Surfaces - Variations in laying lengths
of two opposite surfaces of the bridge unit shall not be
more than 1/2 inch in any section, except where beveled
ends for laying of curves are specified by the purchaser.

7.14  Length of Section - The underrun in length of a section
shall not be more than 1/2 inch in any bridge unit.

7.1.5 Pasition of Reinforcement - The maximum variation in
position of the reinforcement shall be + 1/2 inch. In no
case shall the cover over the reinforcement be less than 1
1/2 inches for the outside circumferential steel or be less

8.4.2 Plugging Core Holes - The cors holes shall be plugged and
sealed by the manufacturer in a manner such that the elements
will meet all of the test requirements of this specification.
Precast elements so sealed shall be considered satisfactory for
use.

85 Test -Every ing culverts under this
specification shall furnish all facilities and personnel necessary fo
carryout the test required.

9. JOINTS

The bridge units shall be produced with flat butt ends. The ends of the bridge
units shall be such that when the sections are laid together they will make a
continuous line of with a smooth interior free of appreciable imegularities, all
compatible with the permissible variations in Section 7, above. The joint width
shall not exceed 3/4 inches.

10. WORKMANSHIP AND FINISH

than 1 inch for the inside steel as

to the extemnal or internal surface of the bridge. These
folerances or cover requirements do not apply to mating
surfaces of the joinis.

The bridge units, ils, and shall be free of
fractures. The ends of the bridge units shall be normal to the walls and
centerline of the bridge section, within the limits of the variations given in
section 7, above, except where beveled ends are specified. The faces of the
wingwalls and headwalls shall be paralfel Io each other, within the limits of
given in section 7, above. The surface of the precast elements shall

7.1.6 Areaof - The areas of
shall be the design steel areas as shown in the
manufacturer’s shop drawings. Steel areas greater than
those required shall not be cause for rejection. The

varniation of any
conform to the tolerances prescribed in the ASTM
for that type of

Wingwalls and Headwalls
7.2.1 Wall Thickness - The wall thickness shall not vary from that
shown in the design by more than 1/2 inch.

7.22 Length/ Height of Wall sections - The length and height of
the wall shall not vary from that shown in the design by
more than 1/2 inch.

7.2.3 Position of Reinforcement - The maximum variation in the
position of the reinforcement shall be + 1/2 inch. In no
case shall the cover over the reinforcement be less than 1
1/2 inches.

7.24 Size of Reinforcement - The permissible variation in

type of reinforcing. Steel area greater than that
required shall nof be cause for rejection.

8. _TESTING AND INSPECTION

a1

83

Type of Test Specimen - Concrefe
determined from lests made on cylinders or cores.
For cyfinder testing, a minimum of 4 cyfinders shall be (aken
during each production run. For core lesting, one core shall be
cut from each of 3 precast elements selected at random from
each production group. A production group shall be defined as
15 or fewer bridge unils (of a particular size), wingwalls or
continuous production continuous

headwalls in a run. Foreach
production run, each production or fraction thereof shall be
separately for the purpose of testing and acceplance.

Compression Testing - Cylinders shall be made and tested as

by the ASTM C 39 Cores shall be
oblained and tested for compressive sirength in accordance with
the provisions of the ASTM C 497 Specification.

Acceptability of Cylinder Tests - When the average compressive
strength of all cylinders tested is equal lo or greater than the
design compressive strength, and not more than 10 % of the
cyfinders tested have a compressive strength less than the
design concrele strength, and no cylinder tested has a
compressive strength less than 80 % of the design compressive
strength, then the lot shall be accepted. When the compressive

acceptance criteria,

as described in section 8.4, below. Failure of any of the 26-day
test cylinders to meet 90 percent of the minimum compressive
strength requirement can be cause for rejection.

the design concrete strength, the precast element from

elements from the remainder of the group shall be selected

at random and one core shall be taken from each. If the

compressive strength of both cores is equal o or greater
strength, the compressive

the group shall be rejected or, at the option of the
manufacturer, each precast element of the remainder of
the group shall be cored and accepted individually, and
any of these elements that have cores with less than the
design concrele strength shall be rejected.

be a smooth steel form or troweled surface. Trapped air pockels causing
surface defects shall be considered as part of a smooth, steel form finish.

11. REPAIRS

Precast elements may be repaired, if because of it in
manufacture or handling damage and will be acceptable ¥, in the opinion of the

12._INSPECTION

The quality of the process and the finished precast
m“hmbmuhm

13._REJECTION

The precast elements shall be subject fo rejection because of any of the
specification requirements. Individual precast elements may be rejected because of
any of the following:
13.1  Fraclures or cracks passing through the wa, -erlmmd
crack that does not exceed one half the thickness of the

132  Defects that indicate mixing, and molding not in
ccompliance with Section 5, of these

13.3 Honeycombed or open fexiure.

13.4 Damaged ends, where such damage would prevent making a
satisfactory joint.

14. MARKING

be cloarly marked by waterproof paint. The folowing shal be
shown on the inside of the vertical leg of the bridge section:

Bridge Span X Bridge Rise

Date of Manufacture

Name or trademark of the manufacturer

15._ CONSTRUCTION REQUIREMENTS
15.1  Footings - The bridge units and wingwalls shall be instalfed on either
Pprecast or cast-in-place concrefe foolings. The design size and
elevation of the footings shall be as determined by the Engineer. A
three inch deep keyway shall be formed in the lop surface of the
bridge foofing three inches clear of the inside and outside faces of the

than 1/4 inch in 10 feet. If a precast concrete footing is used, the
contractor shall prepare a 4 inch thick base layer of compacted
granular material the full width of the footing prior o placing the
precast fooling.

15.2  Placement of the Bridge Units, Wingwalls, and Headwalls - The bridge
units, wingwalls, and headwalls shall be placed as shown on the
Special care shall be taken in setting the

Inch gap shall be provided between the footing and the bottom of the
bridge’s vertical legs or the wingwal. The gap shall be filled with
cement grout (Portland cement and water or cement mortar composed
of one part Portiand cement and three parts of sand, by volume, and
water,)

15.3  External Protection of Joints - The butt joint made by two adjoining
Wutﬂkmw‘ﬁaw:i /8" preformed
nd a minimum of a 9 inch wide joint wrap.
ﬂnmdﬂhmdﬂmmhﬁﬂmﬁﬂ A
primer compatible with the joint wrap to be used shall be applied for
& minimurn width of nine inches on each side of the joint. The
external wrap shall be either EZ-WRAP RUBBER by PRESS-SEAL
GASKET CORPORATION, SEAL WRAP by MAR MAC
MANUFACTURING CO. INC. or approved equal. The joint shall be
covered continuously from the bottom of one bridge section leg, across
the top of the arch and fo the opposite bridge section leg. Any laps
that result in the joint wrap shall be @ minimum of six inches long
with the overiap running downhill.

In addition to the joints between bridge units, the joint betwsen
the end bridge unit and the headwall shall also be sealed as
described above. If precast wingwalls are used, the joint
between the end bridge unit and the wingwall shall be sealed
with a 20" strip of fiiter fabric. Aiso, if it holes are formed in
the arch units, they shall be primed and covered with a 9" x 9°
square of joint wrap.

During the backilling operation, care shall be taken to
keep the joint wrap in its proper location over the joint.

154  Backiill - Mmﬂmmuummdmwwmmmmmwmmcmpmmm
‘material for

and ils. The project and
and roadway jon and J

which include the
shall apply except as modified in this section.

No backiill shall be placed against any structural elements until they have been approved by the Engineer.
Backiill against a waterproofed surface shall be placed carefully to avoid damage to the waterproofing material.

Mechanical

tampers or approved compacting equipment shail be used to compact all backfill and embankment immediately
each side and over the top of each bridge unit until it is covered to a minimum depth of one fool, unless the design fill height is less

fo

than 1'0". The backfill within the Critical Baciaill Zone (shown in the diagrams below) shall be placed in Iifis of eight inches or less
(loose depth). Heavy compaction equipment shall not be operaled in this area or over the bridge until it is covered fo a depth of one

fool, unless the diesign fill height is less than 1-0°.
Lightweight dozers and graders may be operated over bridge

units having one foot of compacted cover, but heavy earth moving

equipment (larger than a D4 Dozer weighing in excess of 12 tons and having track pressures of eight psi or greater) shall require
two feet of cover unless the design cover is less than two feet. In no case shall equipment operating in excess of the design load
(HS20 or HS25) be permitted over the bridge units unless approved by CON/SPAN®.

Any additional fil and subsequent excavation required to provide this minimum cover shall be made at no additional cost to the project.

Asa stresses in the bridge, when placing backfill at no time shall the difference between the

against
mdﬂmmmummwa

Mhmwmmumummmhmm

For fill heights over 12 feet, no backiilling may begin until a backfiil compaction testing plan
CON/SPAN® Bricige Systems. Cost of the backfill compaction testing

cost applies only o projects with fil heights over 12 feet (as measured from top crown of arch fo finished grade).

16._QUALITY ASSURANCE

The Precaster shall demonstrate adherence Io the standands set forth in the
NPCA Quality Control Manual. The Precaster shall meet either Section 16.1

or16.2
16.1

Certification: The Precaster shall be certified Sy the
WWWMC&MHW
or the Nabional Precast Concrets z
mwbmmmmdmumm
by this specification.

Qualifications, Tesling and Inspection
16.2.1 The Precaster shall have been in the business of
producing precast concrefe products similar fo those

specified for a minimum of three years. He shall maintain
a permanent quality control department or retain an
independent testing agency on a conlinuing basis. The
agency shal issue a report, certified by a licensed
engineer, detailing the ability of the Precaster fo produce
quality products consistent with industry standards.

16.2.2 The Precaster shall show that the folloving tests are
in ASTM.

16221 Air Content: C2310r C173
16222 Compressive Strength: 39, C497
16.2.3 The Pr

compliance with this section to CON/SPAN® Bridge Systems at

plan has been coordinated with and approved by
shall be included in the cost of the precast units. This included

WINGWALL BACKFILL REQUIREMENTS

regular intexvals or upon request.
16.2.4 The Owner may place an inspecior in the plant when the
products covered by this a0 being
BACKFILL DESCRIPTION (AASHTO M 145-91)
G Classificati A1 A3 A2 A4
A-1-a A-1-b A24 A25 A26 A27
)
No. 10 50 max.
No. 40 30max. 50 max. 51 min.
No. 200 15max.  25max. 10 max. 35max. 35max. 35max. 35max. 36 min.
Characteristics of Fraction Passing
No. 40
Liquid Limit 40max. 41min. 40max. 41 min. 40 max.
Plasticity Index 6max. NP. 10max. 10max. 11min. 11 min. 10 max.
Usual Types of Significant Stone Fragments, Fine Silty or Clayey Gravel and Sand Silty Soils
Constituent Materials Gravel & Sand Sand
General Rating as Subgrade Excellent to Good Fair to Poor
/—FhlshsdGmda

Span

ELEVATION

DRY

SHALL BE DETERMINED B!
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