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Photo 1
Juniper/Trinitie Trail Culvert looking West



Introduction:

This report has been prepared for Rachel Patrick and the Town of Southern Shores to address the persistent
settlement issues on the roadway above the Juniper/Trinitie Culvert and find a long-term solution to the
problem.

Background:

Portions of the roadway across the Juniper/Trinitie Culvert have been settling for many years. Multiple repairs
have been made. There are currently two depressed areas on each side of the culvert centerline. The cross
section of the bridge is attached to this report which shows the base and surface courses of the bridge. John
Abel, NCDOT, in a conversation with Rachel Patrick of the Town of Southern Shores, stated that there were
settling issues previously prior to tie-backs not initially being either properly installed and/or missing. As a
result, NCDOT went back and reconstructed/added the tie-backs several years ago. The last time settlement
occurred one could visibly see the metal culvert starting to slightly collapse. No soil compaction records have
ever been provided by NCDOT.

Pavement depressions (settlement) in localized areas of limited size are sometimes accompanied by cracking.
When water collects in these depressions they become not only a source of pavement deterioration but also
A hazard to motorists. Depressions are caused by traffic loads heavier than the substrate below is able to
support.

Observations:

The centerline of the culvert under the roadway is the road high point as it crosses over the culvert.
Unfortunately, there is one area to the North and one area to the South of the culvert centerline which have
settled significantly across the entire width of the road. These settled areas occur in an area eleven to
thirteen feet from the culvert centerline/high point and occur on each side of the culvert centerline. The
depressed areas have resulted in two consecutive dips for motorists traveling over the bridge. Water now
ponds in these areas despite the overall relatively aggressive drainage slope from the culvert centerline North
and South.



Photo 3
Interior ceiling of the culvert looking West

There are numerous potential causes for this differential settlement including the five detailed and discussed
below.

Improperly compacted backfill.

Substandard backfill materials (material with excessive amounts of decaying organic material).
Erosion and soil migration from under the road bed (down into the canal).

Inadequate asphalt subgrade.

Natural settlement combined with repeated vehicular traffic loads.
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The most recent repair occurred in 2015 but the settlement continued. As a result, the potential causes of the
settlement can be narrowed to the following:

1. Substandard backfill materials (material with excessive amounts of decaying organic material).
2. Erosion and soil migration from under the road bed (down into the canal).
3. Natural settlement combined with repeated vehicular traffic loads.



Geotech borings were taken this year and found areas of poorly graded sand, silt and organic matter. As a
result, the following recommendations were made by GET Solutions, Inc.:

Given the findings of the subsurface exploration procedures, it is our opinion that a shallow foundation
system is not a feasible option considering that the footings would be founded on FILL soils. As such, the
proposed bridge should be supported by deep foundations consisting of round timber or 12-inch pre-
stressed pre-cast concrete piles. Although the maximum foundation loading conditions associated with
the new bridge were not known at this time, it is expected that they will be required to support HS-20
loading conditions. However, based on our experience with similar projects, the maximum pile
foundation loads are not expected to exceed about 20 to 25 tons for round timber piles or about 50 tons
for 12-inch pre-cast concrete piles.

The structural slab option should be supported by deep foundations consisting of either round timber or
12-inch pre-stressed pre-cast concrete piles. Although the maximum loading conditions associated with a
structural slab were not known at this time, it is expected that they will be required to support HS-20
loading conditions. Additionally, they are expected to vary relative to the selected pile type and
potentially range from about 20 tons to 50 tons.

The finished deck elevation of the bridge or finished grade elevation of the alternative structural slab
option is anticipated to coincide with existing site grade elevations. However, an excavation depth
ranging from approximately 2 to 15 feet may be required in order to effectively remove the existing FILL
and/or culvert system for the construction of a new bridge. At this time it is anticipated that the existing
natural sloped embankments adjacent to the construction area will remain (side slopes). As such, fill
operations are not expected to be required in order to establish the design grade elevations within the
approach and embankment areas. Due to the conceptual stage of this project and the unknown necessity
of sloped embankments on the canal side of the bridge option (end slopes), slope stability analysis has
not been included in our scope of services at this time. Once the design has been selected and if needed,
G E T Solutions, Inc. can complete a slope stability analysis upon request.

Conclusions:

Substandard backfill materials (material with excessive amounts of decaying organic material)
Poorly graded sands, silt and organic matter were found in the borings.

Erosion and soil migration from under the road bed (down into the canal)

No evidence was seen of erosion or soil migration from under the road bed into the canal or to the sides of the
embankments. The interior of the culvert was inspected and it looked clean, no soil migration was observed
anywhere around the culvert or embankments. However, this is definitely not to say erosion and soil
migration are not occurring.

Natural settlement combined with repeated vehicular traffic loads

Natural settlement of backfill (under repeated vehicular traffic loads) over time can be expected. The goal is
to expedite that settlement during the construction and compaction process thereby reducing future, post-
construction, settlement as much as possible. Deeper backfill depths (as we have) will naturally result in
greater settlement when compared to shallower backfill depths. Regardless of how well backfill is compacted,
a certain amount is likely over time, especially with repeated vehicular loads.



It takes time to properly compact upwards of eighteen vertical feet of backfill as it is typically compacted in
vertical “lifts” or sections. If these lifts are too large or not properly compacted at each stage they will see an
increased amount of settlement, especially with repetitive vehicular traffic loads. Even properly compacted
backfills can and do settle over time, more so with repeated loading. Factor in decaying organic matter and
the settlement issues can be magnified.

In order to put this persistent settlement problem to bed a deep foundation is recommended as stated in the
Geotech Report by GET Solutions, Inc. prepared on October 21, 2016. The deep foundation would consist of
deep pilings. Either a precast concrete bridge made by Contech or a structural roadway slab designed by a
structural engineer are the two best options. A precast concrete bridge made by Contech would likely
required fewer pilings and be able to span a greater distance than a conventional, poured-in-place, reinforced
concrete slab and result in shorter construction time.

Recommendations:

The settlement is likely due to several of the above-mentioned factors including natural settlement. While soil
borings have provided some additional insight into the root causes of the settlement, a deep piling foundation
and precast, pre stressed/post-tensioned bridge by Contech (or similar) is the best option to eliminate it.

As a result, at this time, a precast concrete bridge as manufactured by Contech (or equal) is the
recommendation. All existing vertical and horizontal clearances for boats in the canal would either be equaled
or exceeded with the new bridge. Upon approval to move forward, all costs associated with such a project will
be identified as accurately as possible and submitted for review.






NOTES
GENERAL NOTES:

1. THIS BRIDGE HAS BEEN DESIGNED FOR GENERAL SITE CONDITIONS. THE PROJECT ENGINEER 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 SHOWNTHROUGH THE ENGINEER.

3. ONLY CONTECH ENGINEERED SOLUTIONS LLC, THE CON/SPAN® APPROVED PRECASTER IN NORTH
CAROLINA MAY PROVIDE THE STRUCTURE DESIGNED IN ACCORDANCE WITH THESE PLANS.

4. THE USE OF ANOTHER PRECAST STRUCTURE WITH THE DESIGN ASSUMPTIONS USED FOR THE CON/SPAN®
STRUCTURE MAY LEAD TO SERIOUS DESIGN ERRORS. USE OFANY OTHER PRECAST STRUCTURE WITH THIS
DESIGN AND DRAWINGS VOIDS ANY CERTIFICATION OF THIS DESIGN AND WARRANTY. CONTECH Engineered
Solutions, LLC ASSUMES NO LIABILITY FOR DESIGN OF ANYALTERNATE OR SIMILAR TYPE STRUCTURES.

5. ALTERNATE STRUCTURES MAY BE CONSIDERED, PROVIDED THAT DRAWINGS AND CALCULATIONS SIGNED
AND SEALED BY A PROFESSIONAL ENGINEER, REGISTERED IN THE STATE OF NORTH CAROLINA, EMPLOYED BY
THE PRECAST CONCRETE BRIDGE SUPPLIER, ARE SUBMITTED TO THE ENGINEER 2 WEEKS PRIOR TO THE BID
DATE FOR REVIEW AND APPROVAL.

6. ALTERNATE STRUCTURES MAY BE CONSIDERED, PROVIDED THAT THE ALTERNATE DESIGN DOES NOT REDUCE
THE HYDRAULIC OPENING OF THE STRUCTURE AS SHOWN ON THE DRAWINGS. AT A MINIMUM THE L
C

ALTERNATE STRUCTURE MUST PROVIDE THE SAME OR LARGER SPAN AND RISE AS THE STRUCTURE SHOWN ON

42'-0" (OUT TO OUT) J
THE DRAWINGS. C

7. THE PRECAST ARCH SUPPLIER MUST ATTEND THE PRE-BID MEETING, IF ONE IS HELD.

FLOW

8. SUPPLIER OF PROPOSED ALTERNATES TO A CON/SPAN® BRIDGE SYSTEM MUST SUBMIT AT LEAST TWO (2)
INDEPENDENTLY VERIFIED FULL SCALE LOAD TESTS THAT CONFIRM THE PROPOSED DESIGN METHODOLOGY

OF THE THREE SIDED/ARCH STRUCTURE(S). THE PROPOSED ALTERNATE, UPON SATISFACTORY CONFIRMATION
OF DESIGN METHODOLOGY, MAY BE CONSIDERED AN ACCEPTABLE ALTERNATE. FB Bj

40'-0" SPAN

9. PROPOSED ALTERNATE STRUCTURES MAY BE CONSIDERED, PROVIDED THAT THE PRECAST CONCRETE
BRIDGE STRUCTURES ARE PROVIDED BY A SUPPLIER THAT HAS A MINIMUM OF TWO (2) REGISTERED
PROFESSIONAL ENGINEERS ON STAFF THAT ARE DEDICATED TO THE DESIGN OF THESE TYPES OF STRUCTURES.
SUPPLIER MUST PROVIDE THESE NAMES, P.E. LICENSE NUMBERS AND DATES OF HIRE AT TIME OF ALTERNATE
SUBMITTAL.

DESIGN DATA

DESIGN LOADING:
BRIDGE UNITS: PHL-93
HEADWALLS: NONE
WINGWALLS: NONE
DESIGN FILL HEIGHT: 1'-0" TO 4'-0"
FROM TOP OF CROWN TO TOP OF PAVEMENT.
DESIGN METHOD: LOAD RESISTANCE FACTOR DESIGN PER AASHTO LRFD SPECIFICATION ASSUMED NOMINAL
BEARING RESISTANCE: 0 PSF
ASSUMED FACTORED BEARING RESISTANCE: 0 PSF

BRIDGE PLAN

*AT THE TIME OF DESIGN, A GEOTECHNICAL REPORT FOR THE PROJECT SITE WAS NOT AVAILABLE. IT IS THE

PROJECT ENGINEER'S, OWNER'S AND/OR THE CONTRACTOR'S RESPONSIBILITY TO VERIFY THAT THE ACTUAL
SITE CONDITIONS AT THE TIME OF CONSTRUCTION ARE CONSISTENT WITH THE ASSUMED ALLOWABLE SOIL
BEARING PRESSURE WITH A GEOTECHNICAL INVESTIGATION FROM A QUALIFIED GEOTECHNICAL ENGINEER.

MATERIALS

PRECAST UNITS SHALL BE CONSTRUCTED AND INSTALLED IN ACCORDANCE WITH CON/SPAN ®
SPECIFICATIONS. CONCRETE FOR FOOTINGS SHALL HAVE A MINIMUM COMPRESSIVE STRENGTH OF 4000 PSF.
REINFORCING STEEL FOR FOOTINGS SHALL CONFORM TO ASTM A615 OR A996-GRADE 60.
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TYPICAL FOOTING DETAIL

NOTES

* FOOTING DIMENSIONS AND DETAILS SHOWN ARE CONCEPTUAL ONLY

* FINAL DIMENSIONS & DETAILS TO BE FURNISHED BY THE PROJECT ENGINEERS
+ FOUNDATION REINFORCING TO BE DETERMINED
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The design and information shown on this drawing is provided as a
service to the project owner, engineer and contractor by CONTECH
Engineered Solutions LLC (CONTECH’). Neither this drawing, nor
any part thereof, may be used, reproduced or modified in any
manner without the prior written consent of CONTECH. Failure to
comply is done at the user's own risk and CONTECH expressly
disclaims any liability or responsibility for such use.

If discrepancies between the supplied information upon which the
drawing is based and actual field conditions are encountered as
site work progresses, these discrepancies must be reported to
CONTECH immediately for re-evaluation of the design. CONTECH

accepts no liability for designs based on missing, i or
inaccurate information supplied by others.

MARK

DATE

REVISION DESCRIPTION

BY

2 :
“

ENGINEERED SOLUTIONS

9025 Centre Pointe Dr., Suite 400, West Chester, OH 4506! PROPOSAL
800-338-1122  513-645-7000 513-645-7993 FAX DRAWING

CONSPAN O SERIES O740 - 40'-0" X 9'-9"
JUNIPERTRINITIE TRAIL CULVERT BRIDGE REPLACEMENT

SOUTHERN SHORES, NC

Project No.: Seq No.. |Date:

552043

010 |10/27/2016

Designed:
TNL

Drawn:

TNL

Checked:

Approved:

Sheet No.:
5

OF 1




10'-6 1/2
WINGWALL 3

0" —

9'-9" RISE——""—"#

[
1
[}
]
]
1
[}
]
]
1
[}
]
]
1
[}
]
]
1
[}
]
]
1
[}
]
]
1
[}
]
]
1
[}
]
]
1
[}
]
]
1
[}
]
]
1
[}
]
]
1
[}
]
]
fr-—————

—' ()" —]

10'-6 1/2
WINGWALL 1

r— T T T T T T T T T Tt T TTTTTTT T T T T T - -, - —_-__- - - V- ) M) M W WV 0 = T 1

1 1 1 1

[} [} [} [}

] ] ] ]

g L |

42'-0" (OUT TO OUT)
PRELIMINARY
NOT FOR CONSTRUCTION

e e e ® v An 'V an Project No- ~|Seq No.. | Date:
e e e CE\\"@ NTEc H CONSPAN O SERIES 0740 - 40'-0" X 9'-9 552043 | 010 | 1072772016
manner without the prior written consent of CONTECH, Failure to ?‘ﬁ Designed: Drawn:
JUNIPERTRINITIE TRAIL CULVERT BRIDGE REPLACEMENT TNL TNL
sl oty e ENGINEERED SOLUTIONS — —
If discrepancies between the supplied information upon which the - pprovea:
:ZT;?JZ:;:S:: fﬁ;ﬁ:'d'iifc'fe;::f::::ffb:ﬁﬁ:foas 9025 Centre Pointe Dr., Suite 400, West Chester, OH 4506' PRO POSAL
e o e e 338- _645- _645- DRAWING Sheet No.
st o iy o desigh e an s — P —— — 800-338-1122  513-645-7000  513-645-7993 FAX SOUTHERN SHORES, NC

6

OF 1




9'-9" RISE——""—"#

10'-6 1/2
WINGWALL 2
10'-6 1/2"
WINGWALL 4

[—4' ()" ——
[
|
I
[
[
|
I
[
[
|
I
[
[
|
I
[
[
|
I
[
[
|
I
[
[
|
I
[
[
|
[
I}
1
1
I
I
1
1
I
I
1
1
I
I
1
1
I
I
1
1
I
I
1
1
I
I
1
1
I
I
1
1
I
I
1
1
I
I
1
1
I
I
1
1
I
I
|
1
1
I
I
1
1
I
I
1
1
I
I
1
1
I
I
1
1
I
I
1
1
I
I
1
1
I
I
1
1
I
I
1
1
I
I
1
1
I
I
1
1
I
I
1
1
I
I
|
I
[
|
I
[
[
|
I
[
[
|
I
[
[
|
I
[
[
|
I
[
[
|
I
[
[
|
I
l
|
-
I
- — ]

42'-0" (OUT TO OUT)

PROFILE SECTION C-C

PRELIMINARY
NOT FOR CONSTRUCTION

The design and information shown on this drawing is provided as a Project No.: Seq No.. |Date:

e c;}!\lﬂf/‘ NTEc H® CONSPAN O SERIES 0740 - 40'-0" X 9'-9" 552043 | 010 |[10/27/2016
any part thereof, may be used, reproduced or modified in any

] :
manner without the prior written consent of CONTECH. Failure to f‘ p Designed: Drawn:

JUNIPERTRINITIE TRAIL CULVERT BRIDGE REPLACEMENT L ™

disclaims any liability or responsibility for such use. E NG I N E E R E D SO LUTI O N S

Ifdiscrepancies between the supplied information upon which the Checked: Approved:
o e 9025 Centre Pointe Dr., Suite 400, West Chester, OH 4506 PROPOSAL
e iy fordesos s o g meompiete 1 800-338-1122  513-645-7000  513-645-7993 FAX DRAWING SOUTHERN SHORES, NC Sheet No.

inaccurate information supplied by others. MARK DATE REVISION DESCRIPTION BY 7 OF 1 1




LFD new

1. DESCRIPTION

1.1

1.2

TYPE - THIS WORK SHALL CONSIST OF FURNISHING AND
CONSTRUCTING A CON/SPAN® O-SERIES BRIDGE SYSTEM IN
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. IN SITUATIONS WHERE TWO OR
MORE SPECIFICATIONS APPLY TO THIS WORK, THE MOST
STRINGENT REQUIREMENTS SHALL GOVERN.

DESIGNATION - PRECAST REINFORCED CONCRETE CON/SPAN®
O-SERIES BRIDGE UNITS MANUFACTURED IN ACCORDANCE WITH
THIS SPECIFICATION SHALL BE DESIGNATED BY SPAN AND RISE.
PRECAST REINFORCED CONCRETE WINGWALLS AND HEADWALLS
MANUFACTURED IN ACCORDANCE WITH THIS SPECIFICATION
SHALL BE DESIGNATED BY LENGTH, HEIGHT, AND DEFLECTION
ANGLE. PRECAST REINFORCED CONCRETE EXPRESS™
FOUNDATION UNITS MANUFACTURED IN ACCORDANCE WITH THIS
SPECIFICATION SHALL BE DESIGNATED BY LENGTH, HEIGHT AND
WIDTH.

SPECJFICATIONS THE PRECAST ELEMENTS ARE DESIGNED IN

ACCORDANCE WITH THE "STANDARD SPECIFICATIONS FOR
HIGHWAY BRIDGES" 17TH EDITION, ADOPTED BY THE AMERICAN
ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION
OFFICIALS, 2002. A MINIMUM OF ONE FOOT OF COVER ABOVE THE
CROWN OF THE BRIDGE UNITS IS REQUIRED IN THE INSTALLED
CONDITION. (UNLESS NOTED OTHERWISE ON THE SHOP
DRAWINGS AND DESIGNED ACCORDINGLY.)

3. MATERIALS

3.1,

3.2

3.3

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 AGGREGATES, ADMIXTURES AND
WATER, AIR-ENTRAINED CONCRETE SHALL CONTAIN 6 £ 2
PERCENT AIR. THE AIR- ENTRAINING ADMIXTURE SHALL
CONFORM TC AASHTO M154, THE A M CONCRETE
COMPRESSIVE STRENGTH SHALL BE AS SHOWN ON THE SHOP
DRAWINGS.

3.1.1.PORTLAND CEMENT - SHALL CONFORM TO THE
REQUIREMENTS OF ASTM SPECIFICATIONS C150-TYPE
i, TYPE ii, OR TYPE iii CEMENT.

3.1.2.COARSE AGGREGATE - SHALL CONSIST OF STONE HAVING A
MAXIMUM SIZE OF 1 INCH. AGGREGATE SHALL MEET
REQUIREMENTS FOR ASTM C33,

3.1.3.WATER REDUCING ADMIXTURE - THE MANUFACTURER MAY
SUBMIT, FOR APPROVAL BY THE ENGINEER, A
WATER-REDUCING ADMIXTURE FOR THE PURPOSE OF
INCREASING WORKABILITY AND REDUCING THE WATER
REQUIREMENT FOR THE CONCRETE

3.1.4.CALCIUM CHLORIDE - THE ADDITION TO THE MIX OF
CALCIUM CHLORIDE OR ADMIXTURES CONTAINING
CALCIUM CHLORIDE WILL NOT BE PERMITTED.

3.1.5.MIXTURE - THE AGGREGATES, CEMENT AND WATER SHALL
BE PROPORTIONED AND MIXED IN A BATCH MIXER TO
PRODUCE A HOMOGENEOUS CONCRETE MEETING THE
STRENGTH REQUIREMENTS OF THIS SPECIFICATION. THE
PROPORTION OF PORTLAND CEMENT IN THE MIXTURE
SHALL NOT BE LESS THAN 564 POUNDS (6 SACKS) PER
CUBIC YARD OF CONCRETE.

STEEL REINFORCEMENT

3.2.1. THE MINIMUM STEEL YIELD STRENGTH SHALL BE 60,000 PSI,
UNLESS OTHERWISE NOTED ON THE SHOP DRAWINGS.

322 ALL REINFORCING STEEL FOR THE PRECAST ELEMENTS
SHALL BE FABRICATED AND PLACED IN ACCORDANCE WITH
THE DETAILED SHOP DRAWINGS SUBMITTED BY THE
MANUFACTURER.

3.2.3. REINFORCEMENT SHALL CONSIST OF WELDED WIRE
REINFORCING CONFORMING TO ASTM SPECIFICATION A
1084, OR DEFORMED BILLET STEEL BARS CONFORMING TO
ASTM SPECIFICATION A 615, GRADE 60. LONGITUDINAL
DISTRIBUTION REINFORCEMENT MAY CONSIST OF WELDED
WIRE FABRIC OR DEFORMED BILLET-STEEL BARS.

STEEL HARDWARE

3.3.1.BOLTS AND THREADED RODS FOR WINGWALL
CONNECTIONS SHALL CONFORM TO ASTM A 307. NUTS
SHALL CONFORM TO AASHTO M292 (ASTM A134) GRADE 2H.

ODS AND NUTS USED IN

S SHALL BE MECHANICALLY ZiNC
COATED IN ACCORDANCE WITH ASTM B695 CLASS 50.

3.3.2.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 M111 (ASTM A123).

3.3.3.INSERTS FOR WINGWALLS SHALL BE 1" DIAMETER
TWO-BOLT PRESET WINGWALL ANCHORS AS
MANUFACTURED BY DAYTON SUPERIOR CONCRETE
ACCESSORIES, MIAMISBURG, OHIO, (800) 745-3700 AND
“-{I-lﬂl L BE MF(‘HANIF‘QI LY 7|m‘ r‘nn‘rsn IN A_CCQQHANF‘F
WITH ASTM B695 CLASS 50,

3.3.4.FERRULE LOOP INSERTS SHALL BE F-64 FERRULE LOOP
INSERTS AS MANUFACTURED BY DAYTON SUPERIOR
CONCRETE ACCESSORIES, MIAMISBURG, OHIO, (800)
745-3700.

3.3.5.HOOK BOLTS USED IN ATTACHED HEADWALL CONNECTIONS
SHALL BE ASTM A307.

3.3.6.INSERTS FOR DETACHED HEADWALL CONNECTIONS SHALL
BE AISI TYPE 304 STAINLESS STEEL, EXPANDED COIL

iNSERTS AS MANUFACTURED BY DAYTON SUPERIOR

SPECIFICATIONS FOR MANUFACTURE AND INSTALLATION OF CON/SPAN® O-SERIES BRIDGE SYSTEMS

CONCRETE ACCESSORIES, MIAMISBURG, OHIO, (800)
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 M270 (ASTM A709) GRADE 36 PLATE WASHERS
HOT DIP GALVANIZED AS PER AASHTO M111 (ASTM A123).

3.3.7.MECHANICAL SPLICES OF REINFORCING BARS SHALL BE
MADE USING THE DOWEL BAR SPLICER SYSTEM AS
MANUFACTURED BY DAYTON SUPERIOR CONCRETE
ACCESSORIES, MIAMISBURG, OHIO, (800) 745-3700, AND
SHALL CONSIST OF THE DOWEL BAR SPLICER (DB-SAE) AND
DOWEL-IN (DI).

4. MANUFACTURE OF PRECAST ELEMENTS - SUBJECT TO THE
PROVISIONS OF SECTION 5, BELOW, THE PRECAST ELEMENT
DIMENSION AND REINFORCEMENT DETAILS SHALL BE AS PRESCRIBED
IN THE PLAN AND SHOP DRAWINGS PROVIDED BY THE
MANUFACTURER.

4.1.

4.2

4.3.

FORMS - THE FORMS USED IN MANUFACTURE SHALL BE
SUFFICIENTLY RIGID AND ACCURATE TO MAINTAIN THE

REQUIRED PRECAST ELEMENT DIMENSIONS WITHIN THE

PERMISSIBLE VARIATIONS GIVEN IN SECTION 5 OF THESE

SPECIFICATIONS. ALL CASTING SURFACES SHALL BE OF A

SMOOTH MATERIAL.

PLACEMENT OF REINFORCEMENT

4.2.1.PLACEMENT OF REINFORCEMENT IN PRECAST BRIDGE
UNITS - THE COVER OF CONCRETE OVER THE QUTSIDE
CIRCUMFERENTIAL REINFORCEMENT SHALL BE 2* MINIMUM.
THE COVER OF CONCRETE OVER THE INSIDE
CIRCUMFERENTIAL REINFORCEMENT SHALL BE 14"
MINIMUM, UNLESS OTHERWISE NOTED ON THE SHOP
DRAWINGS. THE CLEAR DISTANCE OF THE END
CIRCUMFERENTIAL WIRES SHALL NOT BE LESS THAN 1" NOR
MORE THAN 2° FROM THE ENDS OF EACH SECTION.

REINFORCEMENT SHALL BE ASSEME! ED UITILIZING SING
REiE Ot =] =i U T ILIENNG ST

OR MULTIPLE LAYERS OF WELDED WIRE ABRIC (NO

CWOACEN 21 AVEQCL ©F IDDE CRACKMTEDN WITL ! L AvED
EACEED 3 LAYERS), SUPPLEMENTED WiTH A SINGLE LAYER

OF DEFORMED BILLET-STEEL BARS, WHEN NECESSARY.
WELDED WIRE FABRIC SHALL BE COMPOSED OF
CIRCUMFERENTIAL AND LONGITUDINAL WIRES MEETING
THE SPACING REQUIREMENTS OF 4.3, BELOW, AND SHALL
CONTAIN SUFFICIENT LONGITUDINAL WIRES EXTENDING
THROUGH THE BRIDGE UNIT TO MAINTAIN THE SHAPE AND
POSITION OF THE REINFORCEMENT. LONGITUDINAL
DISTRIBUTION REINFORCEMENT MAY BE WELDED WIRE
FABRIC OR DEFORMED BILLET-STEEL BARS AND SHALL
MEET THE SPACING REQUIREMENTS OF 4.3, BELOW. THE
ENDS OF THE LONGITUDINAL DISTRIBUTION
REINFORCEMENT SHALL BE NOT MORE THAN 3" AND NOT
LESS THAN 1%" FROM THE ENDS OF THE BRIDGE UNIT.

4.2.2. BENDING OF REINFORCEMENT FOR PRECAST BRIDGE UNITS
- THE QUTSIDE AND INSIDE CIRCUMFERENTIAL
REINFORCING STEEL FOR THE CORNERS OF THE BRIDGE
SHALL BE BENT TO SUCH AN ANGLE THAT IS
APPROXIMATELY EQUAL TO THE CONFIGURATION OF THE
BRIDGE'S OUTSIDE CORNER.

4.2.3.PLACEMENT OF REINFORCEMENT FOR PRECAST
WINGWALLS AND HEADWALLS - THE COVER OF CONCRETE
OVER THE LONGITUDINAL AND TRANSVERSE
REINFORCEMEMNT SHALL BE 2" MINIMUM. THE CLEAR
DISTANCE FROM THE END OF EACH PRECAST ELEMENT TO
THE END OF REINFORCING STEEL SHALL NOT BE LESS THAN
114" NOR MORE THAN 3". REINFORCEMENT SHALL BE
ASSEMBLED UTILIZING 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 REQUIREMENTS OF 4.3, BELOW, AND SHALL
CONTAIN SUFFICIENT LONGITUDINAL WIRES EXTENDING
THROUGH THE ELEMENT TO MAINTAIN THE SHAPE AND
POSITION OF THE REINFORCEMENT. LONGITUDINAL
REINFORCEMENT MAY BE WELDED WIRE FABRIC OR
DEFORMED BILLET-STEEL BARS AND SHALL MEET THE
SPACING REQUIREMENTS OF 4.3, BELOW.

4.2.4. PLACEMENT OF REINFORCMENT FOR PRECAST
FOUNDATION UNITS - THE COVER OF CONCRETE OVER THE
BOTTOM REINFORCEMENT SHALL BE 3 INCHES MINIMUM.
THE COVER OF CONCRETE FOR ALL OTHER
REINFORCEMENT SHALL BE 2 INCHES MINIMUM. THE CLEAR
DISTANCE FROM THE END OF EACH PRECAST ELEMENT TO
THE END OF REINFORCING STEEL SHALL NOT BE LESS THAN
2 INCHES NOR MORE THAN 3 INCHES. REINFORCEMENT
SHALL BE ASSEMBLED UTILIZING A SINGLE LAYER OF
WELDED WIRE FABRIC OR A SINGLE LAYER OF DEFOREMED
BILLET-STEEL BARS. WELDED WIRE FABRIC SHALL BE
COMPOSED OF TRANSVERSE AND LONGITUDINAL WIRES
MEETING THE SPACING REQUIREMENTS OF 4.3, BELOW, AND
SHALL CONTAIN SUFFICIENT LONGITUDINAL WIRES

EXTENDIMNG THROUGH THE EL EMENT TO MAIMTAIN THE

NWDHING RUUGH {E ELEM

SHAPE AND POSITION OF THE REINFORCEMENT
LONGITUDINAL REINFORCEMENT MAY BE WELDED WIRE
FABRIC OR DEFORMED BILLET-STEEL BARS AND SHALL
MEET THE SPACING REQUIREMENTS OF 4.3, BELOW.

LAPS, WELDS, SPACING

4.3.1.LAPS, WELDS, AND SPACING FOR PRECAST BRIDGE UNITS -
TENSION SPLICES iN THE CIRCUMFERENTIAL
REINFORCEMENT SHALL BE MADE BY LAPPING. LAPS
MAY BE TACK WELDED TOGETHER FOR ASSEMBLY
PURPOSES. FOR SMOOTH WELDED WIRE FABRIC, THE

4.4.

4.5.

4.6.

OVERLAP SHALL MEET THE REQUIREMENTS OF AASHTO
5.11.2.5.2 AND 5.11.6.2. FOR DEFORMED WELDED WIRE
FABRIC, THE OVERLAP SHALL MEET THE REQUIREMENTS OF
AASHTO 5.11.2.5.1 AND 5.11.6.1. THE OVERLAP OF WELDED
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 5.11.2.1 FOR
SPLICES OTHER THAN TENSION SPLICES, THE OVERLAP
SHALL BE A MINIMUM OF 1-0" 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° NOR MORE
THAN 4°. THE SPACING CENTER TO CENTER OF THE
LONGITUDINAL WIRES SHALL NOT BE MORE THAN 8°. THE
SPACING CENTER TO CENTER OF THE LONGITUDINAL
DISTRIBUTION STEEL FOR EITHER LINE OF REINFORCING IN
THE TOP SLAB SHALL BE NOT MORE THAN 1°-4".

4.3.2.LAPS, WELDS, AND SPACING FOR PRECAST WINGWALLS,
HEADWALLS AND FOUNDATIONS - SPLICES IN THE
REINFORCEMENT SHALL BE MADE BY LAPPING. LAPS MAY
BE TACK WELDED TOGETHER FOR ASSEMBLY PURPOSES.
FOR SMOOTH WELDED WIRE FABRIC, THE OVERLAP SHALL
MEET THE REQUIREMENTS OF AASHTO 5.11.2.5.2 AND
5.11.6.2. FOR DEFORMED WELDED WIRE FABRIC, THE
OVERLAP SHALL MEET THE REQUIREMENTS OF AASHTO
5.11.2.5.1 AND 5.11.6.1. FOR DEFORMED BILLET-STEEL BARS,
THE OVERLAP SHALL MEET THE REQUIREMENTS OF
AASHTO 5.11.2.1. THE SPACING CENTER-TO-CENTER OF THE
WIRES IN A WIRE FABRIC SHEET SHALL BE NOT LESS THAN
2" NOR MORE THAN 8°.

CURING - THE PRECAST CONCRETE 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 COMBINMATIONS THERE OF SHALL BE USED-

4.4.1.STEAM CURING - THE PRECAST ELEMENTS MAY BE

1 OW-PRESSURE STEAM CURED BY A SYSTEM THAT WiLt
CW-PRESSURE URED BY

MAINTAIN A MOIST ATMOSPHERE

4.4.2 WATER CURING - THE PRECAST ELEMENTS MAY BE WATER
CURED BY ANY METHOD THAT WILL KEEP THE SECTIONS
MOIST.

4.4, 3. MEMBRANE CURING - A SEALING MEMBRANE CONFORMING
TO THE REQUIREMENTS OF ASTM SPECIFICATION C309 MAY
BE APPLIED AND SHALL BE LEFT INTACT UNTIL THE
REQUIRED CONCRETE COMPRESSIVE STRENGTH IS
ATTAINED. THE CONCRETE TEMPERATURE AT THE TIME OF
APPLICATION SHALL BE WITHIN +/- 10 DEGREES F OF THE
ATMOSPHERIC TEMPERATURE. ALL SURFACES SHALL BE
KEPT MOIST PRIOR TO THE APPLICATION OF THE
COMPOUNDS AND SHALL BE DAMP WHEN THE COMPOUND
IS APPLIED.

STORAGE, HANDLING & DELIVERY

4.5.1. STORAGE - PRECAST CONCRETE BRIDGE ELEMENTS SHALL
BE LIFTED AND STORED IN "AS-CAST" POSITION. PRECAST
CONCRETE HEADWALL AND WINGWALL UNITS ARE CAST,
STORED AND SHIPPED IN A FLAT POSITION. THE PRECAST
ELEMENTS SHALL BE STORED IN SUCH A MANNER TO
PREVENT CRACKING OR DAMAGE. STORE ELEMENTS USING
TIMBER SUPPORTS AS APPROPRIATE. THE UNITS SHALL
NOT BE MOVED UNTIL THE CONCRETE COMPRESSIVE
STRENGTH HAS REACHED A MINIMUM OF 2500 PSI, AND
THEY SHALL NOT BE STORED IN AN UPRIGHT POSITION.

4.5.2.HANDLING - HANDLING DEVICES SHALL BE PERMITTED IN
EACH PRECAST ELEMENT FOR THE PURPOSE OF HANDLING
AND SETTING. SPREADER BEAMS MAY BE REQUIRED FOR
THE LIFTING OF PRECAST CONCRETE BRIDGE ELEMENTS TO
PRECLUDE DAMAGE FROM BENDING OR TORSION FORCES.

4.5.3.DELIVERY - PRECAST CONCRETE ELEMENTS MUST NOT BE
SHIPPED UNTIL THE CONCRETE HAS ATTAINED THE
SPECIFIED DESIGN COMPRESSIVE STRENGTH, OR AS
DIRECTED BY THE DESIGN ENGINEER. PRECAST CONCRETE
ELEMENTS MAY BE UNLOADED AND PLACED ON THE
GROUND AT THE SITE UNTIL INSTALLED. STORE ELEMENTS
USING TIMBER SUPPORTS AS APPROPRIATE.

QUALITY ASSURANCE - THE PRECASTER SHALL DEMONSTRATE

ADHERENCE TO THE STANDARDS SET FORTH IN THE NPCA

QUALITY CONTROL MANUAL. THE PRECASTER SHALL MEET

EITHER SECTION OR4

4,6.1. CERTIFICAT - THE PRECASTER SHALL BE CERTIFIED BY
THE PRECAST/PRESTRESSED CONCRETE INSTITUTE PLANT
CERTIFICATION PROGRAM OR THE NATIONAL PRECAST
CONCRETE ASSOCIATION'S PLANT CERTIFICATION
PROGRAM PRIOR TO AND DURING PRODUCTION OF THE
PRODUCTS COVERED BY THIS SPECIFICATION.

4.6.2.QUALIFICATIONS, TESTING AND INSPECTION

4.6.2.1. THE PRECASTER SHALL HAVE BEEN IN THE
BUSINESS OF PRODUCING PRECAST CONCRETE

PRODUCTS SIMILAR TO THOSE SPECIFIED FOR A
MINIMUM OF THREE YEARS, HE SHALL MAINTAIM A

PERMANENT QUALITY CONTROL DEPARTMENT OR
RETAIN AN INDEPENDENT TESTING AGENCY ON A
CONTINUING BASIS. THE AGENCY SHALL ISSUE A
REPORT, CERTIFIED BY A LICENSED ENGINEER,
DETAILING THE ABILITY OF THE PRECASTER TO
PRODUCE QUALITY PRODUCTS CONSISTENT WITH
iNDUSTRY STANDARDS.

4.6.2.2. THE PRECASTER SHALL SHOW THAT THE
FOLLOWING TESTS ARE PERFORMED IN
ACCORDANCE THE ASTM STANDARDS

INDICATED. TESTS SHALL BE PERFORMED AS

ASYSTEM THAT WiLL

INDICATED IN SECTION 6 OF THESE
SPECIFICATIONS.
46.22.1. AIR CONTENT: C231 OR C173
4.6.2.2.2. COMPRESSIVE STRENGTH: C31,C39,C487
4.6.2.3. THE PRECASTER SHALL PROVIDE DOCUMENTATION
DEMONSTRATING COMPLIANCE WITH THIS SECTION
TO CONTECH® ENGINEERED SOLUTIONS AT
REGULAR INTERVALS OR UPON REQUEST.
4.6.2.4. THE OWNER MAY PLACE AN INSPECTOR IN THE
PLANT WHEN THE PRODUCTS COVERED BY THIS
SPECIFICATION ARE BEING MANUFACTURED.
4.6.3.DOCUMENTATION - THE PRECASTER SHALL SUBMIT
PRECAST PRODUCTION REPORTS TO CONTECH®
ENGINEERED SOLUTIONS AS REQUIRED.

5. PERMISSIELE VARIATIONS
5.1. BRIDGE UNITS

5.1.1.INTERNAL DIMENSIONS - THE INTERNAL DIMENSION SHALL
VARY NOT MORE THAM 1% FROM THE DESIGN DIMENSIONS
NOR MORE THAN 1)4" WHICHEVER IS LESS.

5.1.2.SLAB AND WALL THICKNESS 11-IE SLAB AND WALL
THICKNESS SHALL NOT BE LESS THAN THAT SHOWN iN THE
DESIGN BY MORE THAN ¥,". A THICKNESS MORE THAN THAT
REQUIRED IN THE DESIGN SHALL NOT BE CAUSE FOR
REJECTION.

5.1.3.LENGTH OF OPPOSITE SURFACES - VARIATIONS IN LAYING
LENGTHS OF TWO OPPOSITE SURFACES OF THE BRIDGE
UNIT SHALL NOT BE MORE THAN )" IN ANY SECTION,
EXCEPT WHERE BEVELED ENDS FOR LAYING OF CURVES
ARE SPECIFIED BY THE PURCHASER.

5.1.4.LENGTH OF SECTION - THE UNDERRUN IN LENGTH OF A
SECTION SHALL NOT BE MORE THAN J5" IN ANY BRIDGE UNIT.

5.1.5.POSITION OF REINFORCEMENT - THE MAXIMUM VARIATION
IN POSITION OF THE REINFORCEMENT SHALL BE + ". IN NO
CASE SHALL THE COVER OVER THE REINFORCEMENT BE
LESS THAN 16" FOR THE OUTSIDE CIRCUMFERENTIAL STEEL
OR BE LESS THAN 1" FOR THE iNSIDE CIRCUMFERENTIAL
STEEL AS MEASURED TO THE EXTERNAL OR INTERNAL
SURFACE OF THE BRIDGE. THESE TOLERANCES OR COVER
REQUIREMENTS DO NOT APPLY TO MATING SURFACES OF
THE JOINTS.

5.1.6. AREA OF REINFORCEMENT - THE AREAS OF STEEL
REINFORCEMENT 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 PERMISSIBLE VARIATION IN
DIAMETER OF ANY REINFORCEMENT SHALL CONFORM TO
THE TOLERANCES PRESCRIBED IN THE ASTM
SPECIFICATION FOR THAT TYPE OF REINFORCEMENT.

5.2. WINGWALLS & HEADWALLS

5.2.1. WALL THICKNESS - THE WALL THICKNESS SHALL NOT VARY
FROM THAT SHOWN IN THE DESIGN BY MORE THAN }£".

5.2.2.LENGTH/HEIGHT OF WALL SECTIONS - THE LENGTH AND
HEIGHT OF THE WALL SHALL NOT VARY FROM THAT SHOWN
IN THE DESIGN BY MORE THAN J5".

5.2.3.POSITION OF REINFORCEMENT - THE MAXIMUM VARIATION
IN THE POSITION OF THE REINFORCEMENT SHALL BE + /4",
IN NO CASE SHALL THE COVER OVER THE REINFORCEMENT
BE LESS THAN 14"

5.2.4.SIZE OF REINFORCEMENT - THE PERMISSIBLE VARIATION IN
DIAMETER OF ANY REINFORCING SHALL CONFORM TO THE
TOLERANCES PRESCRIBED IN THE ASTM SPECIFICATION
FOR THAT TYPE OF REINFORCING. STEEL AREA GREATER
THAN THAT REQUIRED SHALL NOT BE CAUSE FOR
REJECTION.

5.3. FOUNDATION UNITS

5.3.1.WALL THICKNESS - THE WALL THICKNESS SHALL NOT VARY
FROM THAT SHOWN IN THE DESIGN BY MORE THAN J&".

5.3.2.LENGTH/ HEIGHT/WIDTH OF FOUNDATION SECTIONS - THE
LENGTH, HEIGHT AND WIDTH OF THE FOUNDATION UNITS
SHALL NOT VARY FROM THAT SHOWN IN THE DESIGN BY
MORE THAN J&°.

53.3. POSITION OF REINFORCEMENT - THE MAXIMUM VARIATION
IN THE POSITION OF THE REINFORCEMENT SHALL BE + %", IN
NO CASE SHALL THE COVER OVER THE REINFORCEMENT BE
LESS THAN 1)".

5.3.4.SIZE OF REINFORCEMENT - THE PERMISSIBLE VARIATION IN
DIAMETER OF ANY REINFORCING SHALL CONFORM TO THE
TOLERANCES PRESCRIBED IN THE ASTM SPECIFICATION
FOR THAT TYPE OF REINFORCING. STEEL AREA GREATER
THAN THAT REQUIRED SHALL NOT BE CAUSE FOR
REJECTION.

6. TESTING/ INSPECTION
6.1. TESTING

6.1.1.TYPE OF TEST SPECIMEN - CONCRETE COMPRESSIVE
STRENGTH SHALL BE DETERMINED FROM COMPRESSION
TESTS MADE OM CYLINDERS OR CORES. FOR CYLINDER
TESTING, A MINIMUM OF 4 CYLINDERS SHALL BE TAKEN FOR
EACH BRIDGE ELEMENT. EACH ELEMENT SHALL BE
CONSIDERED SEPARATELY FOR THE PURPOSE OF TESTING
AND ACCEPTANGE.

6.1.2. COMPRESSION TESTING - CYLINDERS SHALL BE MADE AND
TESTED AS PRESCRIBED BY THE ASTM C39 SPECIFICATION.
CYLINDERS SHALL BE CURED IN THE SAME ENVIRONMENT
AS THE BRIDGE ELEMENTS. CORES SHALL BE OBTAINED
AND TESTED FOR COMPRESSIVE STRENGTH IN
ACCORDANCE WITH THE PROVISIONS OF THE ASTM C42
SPECIFICATION.

6.1.3. ACCEPTABILITY OF CYLINDER TESTS - WHEN THE AVERAGE
COMPRESSIVE STRENGTH OF ALL CYLINDERS TESTED IS
EQUAL TO OR GREATER THAN THE DESIGN COMPRESSIVE

STRENGTH, AND NOT MORE THAN 10% OF THE CYLINDERS
TESTED HAVE A COMPRESSIVE STRENGTH LESS THAN THE
DESIGN CONCRETE STRENGTH, AND NO CYLINDER TESTED
HAS A COMPRESSIVE STRENGTH LESS THAN 80% OF THE
DESIGN COMPRESSIVE STRENGTH, THEN THE ELEMENT
SHALL BE ACCEPTED. WHEN THE COMPRESSIVE STRENGTH
OF THE CYLINDERS TESTED DOES NOT CONFORM TO THESE
ACCEPTANCE CRITERIA, THE ACCEPTABILITY OF THE
ELEMENT MAY BE DETERMINED AS DESCRIBED IN SECTION
6.1.4, BELOW.

6.1.4. ACCEPTABILITY OF CORE TESTS - THE COMPRESSIVE
STRENGTH OF THE CONCRETE IN A BRIDGE ELEMENT IS
ACCEPTABLE WHEN THE AVERAGE CORE TEST STRENGTH
IS EQUAL TO OR GREATER THAN THE DESIGN CONCRETE
STRENGTH. WHEN THE COMPRESSIVE STRENGTH OF A
CORE TESTED IS LESS THAN THE DESIGN CONCRETE
STRENGTH, THE PRECAST ELEMENT FROM WHICH THAT
CORE WAS TAKEN MAY BE RE-CORED. WHEN THE
COMPRESSIVE STRENGTH OF THE RE-CORE 1S EQUAL TO
OR GREATER THAN THE DESIGN CONCRETE STRENGTH,
THE COMPRESSIVE STRENGTH OF THE CONCRETE IN THAT
BRIDGE ELEMENT IS ACCEPTABLE.

6.1.4.1. WHEN THE COMPRESSIVE STRENGTH OF ANY
RECORE IS LESS THAN THE DESIGN CONCRETE
STRENGTH, THE PRECAST ELEMENT FROM WHICH
THAT CORE WAS TAKEN SHALL BE REJECTED.

6.1.4.2. PLUGGING CORE HOLES - THE CORE 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.

6.1.4.3. TEST EQUIPMENT - EVERY MANUFACTURER
FURNISHING PRECAST ELEMENTS UNDER THIS
SPECIFICATION SHALL FURNISH ALL FACILITIES AND
PERSONMEL NECESSARY TC CARRY QUT THETEST
REQUIRED
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INSPECTION - THE QUALITY OF MATERL FROCESS

MANUFACTURE, AND THE FINISHED PRECAST ELEMENTS SHALL
BE SUBJECT TO INSPECTION BY THE PURCHASER.
7. 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 WITH A SMOOTH INTERIOR FREE OF APPRECIABLE
IRREGULARITIES, ALL COMPATIBLE WITH THE PERMISSIBLE
VARIATIONS IN SECTION 5, ABOVE. THE JOINT WIDTH BETWEEN
ADJACENT PRECAST UNITS SHALL NOT EXCEED %".
8. WORKMANSHIP/ FINISH
THE BRIDGE UNITS, WINGWALLS, HEADWALLS AND FOUNDATION
UNITS SHALL BE SUBSTANTIALLY 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 5, ABOVE, EXCEPT WHERE BEVELED
ENDS ARE SPECIFIED. THE FACES OF THE WINGWALLS AND
HEADWALLS SHALL BE PARALLEL TO EACH OTHER, WITHIN THE LIMITS
OF VARIATIONS GIVEN IN SECTION 5, ABOVE. THE SURFACE OF THE
PRECAST ELEMENTS SHALL BE A SMOOTH STEEL FORM OR
TROWELED SURFACE. TRAPPED AIR POCKETS CAUSING SURFACE
DEFECTS SHALL BE CONSIDERED AS PART OF A SMOOTH, STEEL
FORM FINISH.
9. REPAIRS
PRECAST ELEMENTS 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 TO THE REQUIREMENTS OF THIS
SPECIFICATION.
10.REJECTION
THE PRECAST ELEMENTS SHALL BE SUBJECT TO REJECTION ON
ACCOUNT OF ANY OF THE SPECIFICATION REQUIREMENTS.
INDIVIDUAL PRECAST ELEMENTS MAY BE REJECTED BECAUSE OF
ANY OF THE FOLLOWING:
10.1.FRACTURES OR CRACKS PASSING THROUGH THE WALL,
EXCEPT FOR A SINGLE END CRACK THAT DOES NOT EXCEED ONE
HALF THE THICKNESS OF THE WALL.
10.2.DEFECTS THAT INDICATE PROPORTIONING, MIXING, AND
MOLDING NOT IN COMPLIANCE WITH SECTION 4 OF THESE
SPECIFICATIONS.
10.3 HONEYCOMBED OR OPEN TEXTURE.
10.4.DAMAGED ENDS, WHERE SUCH DAMAGE WOULD PREVENT
MAKING A SATISFACTORY JOINT.
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The design and information shown on this drawing is provided as a
service to the project owner, engineer and contractor by CONTECH
Engineered Solutions LLC (CONTECH’). Neither this drawing, nor

any part thereof, may be used, reproduced or modified in any

manner without the prior written consent of CONTECH. Failure to

comply is done at the user's own risk and CONTECH expressly

disclaims any liability or responsibility for such use.
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drawing is based and actual field conditions are encountered as
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SPECIFICATIONS FOR MANUFACTURE AND INSTALLATION OF CON/SPAN® O-SERIES BRIDGE SYSTEMS (CONT'D)

11. MARKING
EACH BRIDGE UNIT SHALL BE CLEARLY MARKED BY WATERPROOF
PAINT. THE FOLLOWING SHALL 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
12. INSTALLATION PREPARATION
TO ENSURE CORRECT INSTALLATION OF THE PRECAST CONCRETE
BRIDGE SYSTEM, CARE AND CAUTION MUST BE EXERCISED IN
FORMING THE SUPPORT AREAS FOR BRIDGE UNITS, HEADWALL, AND
WINGWALL ELEMENTS. EXERCISING SPECIAL CARE WILL FACILITATE
THE RAPID INSTALLATION OF THE PRECAST COMPONENTS.
12.1. FOOTINGS
DO NOT OVER EXCAVATE FOUNDATIONS UNLESS DIRECTED BY
SITE SOIL ENGINEER TO REMOVE UNSUITABLE SOIL.

13.4.

THE SITE SOILS ENGINEER SHALL CERTIFY THAT THE BEARING
CAPACITY MEETS OR EXCEEDS THE FOOTING DESIGN
REQUIREMENTS, PRIOR TO THE CONTRACTOR POURING OF THE
FOOTINGS.

THE BRIDGE UNITS AND WINGWALLS SHALL BE INSTALLED ON
EITHER PRECAST OR CAST-IN-PLACE CONCRETE FOOTINGS. THE
SIZE AND ELEVATION OF THE FOOTINGS SHALL BE AS DESIGNED
BY THE ENGINEER. A KEYWAY SHALL BE FORMED IN THE TOP
SURFACE OF THE BRIDGE FOOTING AS SPECIFIED ON THE PLANS.
NO KEYWAY |S REQUIRED IN THE WINGWALL FOOTINGS, UNLESS
OTHERWISE SPECIFIED ON THE PLANS.

THE FOOTINGS SHALL BE GIVEN A SMOOTH FLOAT FINISH AND
SHALL REACH A COMPRESSIVE STRENGTH OF 2,000 PSI BEFORE
PLACEMENT OF THE BRIDGE AND WINGWALL ELEMENTS.
BACKFILLING SHALL NOT BEGIN UNTIL THE FOOTING HAS REACHED
THE FULL DESIGN COMPRESSIVE STRENGTH.

THE FOOTING SURFACE SHALL BE CONSTRUCTED IN ACCORDANCE
WITH GRADES SHOWN ON THE PLANS. WHEN TESTED WITH A 10-0"
STRAIGHT EDGE, THE SURFACE SHALL NOT VARY MORE THAN }* IN
1007,

IF A PRECAST CONCRETE FOOTING IS USED, THE CONTRACTOR

SHALL PREPARE A 4" THICK BASE LAYER OF COMPACTED

GRANULAR MATERIAL THE FULL WIDTH OF THE FOOTING PRIOR TO 13.5.
PLACING THE PRECAST FOOTING.

THE FOUNDATIONS FOR PRECAST CONCRETE BRIDGE ELEMENTS
AND WINGWALLS MUST BE CONNECTED BY REINFORCEMENT TO

FORM ONE MONOLITHIC BODY. EXPANSION JOINTS SHALL NOT BE 13.6. WATERPROOFING/JOINT PROTECTION AND SUBSURFACE
USED. DRAINAGE
13.6.1. EXTERNAL PROTECTION OF JOINTS - THE BUTT JOINT MADE BY
THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE TWO ADJOINING BRIDGE UNITS SHALL BE COVERED WITH A 74" x
CONSTRUCTION OF THE FOUNDATIONS PER THE PLANS AND 1%" PREFORMED BITUMINOUS JOINT SEALANT AND A MINIMUM OF
SPECIFICATIONS. A 9" WIDE JOINT WRAP. THE SURFACE SHALL BE FREE OF DIRT
BEFORE APPLYING THE JOINT MATERIAL. A PRIMER COMPATIBLE
13. INSTALLATION WITH THE JOINT WRAP TO BE USED SHALL BE APPLIED FOR A
13.1. GENERAL - THE INSTALLATION OF THE PRECAST CONCRETE MINIMUM WIDTH OF 9" ON EACH SIDE OF THE JOINT. THE EXTERNAL
ELEMENTS SHALL BE AS EXPLAINED IN THE PUBLICATION WRAP SHALL BE CS212 BY CONCRETE SEALANTS INC.. EZ-WRAP
CON/SPAN BRIDGE SYSTEMS INSTALLATION HANDBOOK. RUBBER BY PRESS-SEAL GASKET CORPORATION, SEAL WRAP BY
13.1.1.  LIFTING - IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO MAR MAC MANUFACTURING CO. INC. OR APPROVED EQUAL. THE
ENSURE THAT A CRANE OF THE CORRECT LIFTING CAPACITY IS JOINT SHALL BE COVERED CONTINUOUSLY FROM THE BOTTOM OF
AVAILABLE TO HANDLE THE PRECAST CONCRETE UNITS. THIS CAN ONE BRIDGE SECTION LEG, ACROSS THE TOP OF THE BRIDGE AND
BE ACCOMPLISHED BY USING THE WEIGHTS GIVEN FOR THE TO THE OPPOSITE BRIDGE SECTION LEG. ANY LAPS THAT RESULT
PRECAST CONCRETE COMPONENTS AND BY DETERMINING THE IN THE JOINT WRAP SHALL BE A MINIMUM OF 6" LONG WITH THE
LIFTING REACH FOR EACH CRANE UNIT. SITE CONDITIONS MUST BE OVERLAP RUNNING DOWNHILL.
CHECKED WELL IN ADVANCE OF SHIPPING TO ENSURE PROPER 136.2.  IN ADDITION TO THE JOINTS BETWEEN BRIDGE UNITS, THE
CRANE LOCATION AND TO AVOID ANY LIFTING RESTRICTIONS. THE JOINT BETWEEN THE END BRIDGE UNIT AND THE HEADWALL SHALL
LIFT ANCHORS OR HOLES PROVIDED IN EACH UNIT ARE THE ONLY ALSO BE SEALED AS DESCRIBED ABOVE. IF PRECAST WINGWALLS
MEANS TO BE USED TO LIFT THE ELEMENTS. THE PRECAST ARE USED, THE JOINT BETWEEN THE END BRIDGE UNIT AND THE
CONCRETE ELEMENTS MUST NOT BE SUPPORTED OR RAISED BY WINGWALL SHALL BE SEALED WITH A 2-0" STRIP OF FILTER FABRIC.
OTHER MEANS THAN THOSE GIVEN IN THE MANUALS AND ALSO, IF LIFT HOLES ARE FORMED IN THE BRIDGE UNITS, THEY
DRAWINGS WITHOUT WRITTEN APPROVAL FROM CONTECH® SHALL BE PRIMED AND COVERED WITH A 9" x 9" SQUARE OF JOINT
ENGINEERED SOLUTIONS. WRAP.
13.1.2. CONSTRUCTION EOUIF'MENT WEIGHT RESTRICTIONS - IN NO 1363 DURING THE BACKFILLING OPERATION, CARE SHALL BE TAKEN
CASE ¢ IN ESE OF THE DESICN TO KEEP THE JOINT WRAP IN ITS PROPER LOCATION OVER THE
I OR E D OVE JOINT
UNLESS APPROVED BY CONTECH® ENGINEERED SOLUTIONS, 13.64. SUBSOIL DRAINAGE SHALL BE AS DIRECTED BY THE
13.1.2.1. IN THE IMMEDIATE AREA OF THE BRIDGE UNITS, THE ENGINEER.
FOLLOWING RESTRICTIONS FOR THE USE OF HEAVY
CONSTRUCTION MACHINERY DURING BACKFILLING 13.7. GROUTING
OPERATIONS APPLY: 13.7.1.  GROUTING SHALL NOT BE PERFORMED WHEN TEMPERATURES
+ NO CONSTRUCTION EQUIPMENT SHALL CROSS THE BARE ARE EXPECTED TO GO BELOW 35° FOR A PERIOD OF 72 HOURS.
PRECAST CONCRETE BRIDGE UNIT. FILL THE BRIDGE-FOUNDATION KEYWAY WITH CEMENT GROUT
+ AFTER THE COMPACTED FILL LEVEL HAS REACHED A MINIMUM OF (PORTLAND CEMENT AND WATER OR CEMENT MORTAR COMPOSED
4" OVER THE CROWN OF THE BRIDGE, CONSTRUCTION EQUIPMENT OF PORTLAND CEMENT, SAND AND WATER) WITH A MINIMUM
WITH A WEIGHT OF LESS THAN 10 TONS MAY CROSS THE BRIDGE 28-DAY COMPRESSIVE STRENGTH OF 3000 PSI_ VIRRATE AS
+ AFTER THE COMPACTED FILL LEVEL HAS REACHED A MINIMUM OF REQUIRED TO ENSURE THAT THE ENTIRE KEY AROUND THE
1'-0° OVER THE CROWN OF THE BRIDGE, CONSTRUCTION BRIDGE ELEMENT IS COMPLETELY FILLED. IF BRIDGE ELEMENTS
EQUIPMENT WITH A WEIGHT OF LESS THAN 30 TONS MAY CROSS HAVE BEEN SET WITH TEMPORARY TIES (CABLES, BARS, ETC.)
THE BRIDGE. GROUT MUST ATTAIN A MINIMUM COMPRESSIVE STRENGTH OF
+ AFTER THE COMPACTED FILL LEVEL HAS REACHED THE DESIGN 1500 PSI BEFORE TIES MAY BE REMOVED.
COVER, OR 2'-0" MINIMUM, OVER THE CROWN OF THE PRECAST 13.7.2.  ALL GROUT SHALL HAVE A MAXIMUM AGGREGATE SIZE OF %"
CONCRETE BRIDGE, CONSTRUCTION EQUIPMENT WITHIN THE 13.7.3.  LIFTING AND ERECTION ANCHOR RECESSES SHALL BE FILLED
DESIGN LOAD LIMITS FOR THE ROAD MAY CROSS THE PRECAST WITH GROUT.
CONCRETE BRIDGE. 13.7.4. AFTER GROUT HAS REACHED ITS DESIGN STRENGTH THE
13.2. LEVELING PAD/SHIMS - THE BRIDGE UNITS AND WINGWALLS SHALL TEMPORARY HARDWOOD WEDGES SHALL BE REMOVED AND THEIR
BE SET ON HARDBOARD SHIMS CONFORMING TO ASTM D1037 OR HOLES FILLED WITH GROUT.
PLASTIC SHIMS (DAYTON SUPERIOR P-80, P-81 OR APPROVED 13.8. BACKFILL
EQUAL) MEASURING 5" x 5", MINIMUM, UNLESS SHOWN OTHERWISE 13.8.1. DO NOT PERFORM BACKFILLING DURING WET OR FREEZING

ON THE PLANS. A MINIMUM GAP OF %" SHALL BE PROVIDED
ETWEEN THE FOOTING AND THE BOTTOM OF THE BRIDGE'S

WVERTICAL LEGS OR THE BOTTOM OF THE WINGWALL. ALSO, A

SUPPLY OF }i", " AND " THICK HARDBOARD OR PLASTIC SHIMS
FOR VARIOUS SHIMMING PURPOSES SHALL BE ON SITE.
PLACEMENT OF BRIDGE UNITS - THE BRIDGE UNITS SHALL BE
PLACED AS SHOWN ON THE ENGINEER'S PLAN DRAWINGS.
SPECIAL CARE SHALL BE TAKEN IN SETTING THE ELEMENTS TO
THE TRUE LINE AND GRADE. THE JOINT WIDTH BETWEEN

ADJACENT PRECAST UNITS SHALL NOT EXCEED %~.

IT IS THE CONTRACTOR'S RESPONSIBILITY TO MAINTAIN THE
STRUCTURE SPAN DURING ALL PHASES OF INSTALLATION. DUE TO
THE ARCH SHAPE, BRIDGE ELEMENTS WILL TEND TO SPREAD
UNDER SELF-WEIGHT. IT IS IMPERATIVE THAT ANY LATERAL
SPREADING OF THE BRIDGE ELEMENTS BE AVOIDED DURING AND
AFTER THEIR PLACEMENT. GENERALLY, HORIZONTAL CABLE TIES
OR TIE RODS ARE SHIPPED IN THE LARGER BRIDGE ELEMENTS TO
ASSIST IN PREVENTING THIS SPREADING. CABLE TIES/TIE RODS
SHALL NOT BE REMOVED UNTILL BRIDGE UNITS ARE GROUTED
AND GROUT HAS CURED. IT IS RECOMMENDED THAT TEMPORARY
HARDWOOD BLOCKS BE USED IN CONJUNCTION WITH THE CABLE
TIES/TIE RODS TO MAINTAIN SPAN. IF, HOWEVER, DUE TO SITE
RESTRICTIONS, THESE CABLE TIES/TIE RODS MUST BE REMOVED
PRIOR TO PLACEMENT OF THE BRIDGE ELEMANTS, THE
CONTRACTOR MUST NOTIFY CONTECH (MANUFACTURER) AND
REQUEST A SUGGESTED INSTALLATION PROCEDURE.

IN ADDITION, IF THE CABLE TIES/TIE RODS MUST BE REMOVED
PRIOR TO SETTING ARCH UNITS, THE FOLLOWING QUALITY
CONTROL PROCEDURE MUST BE FOLLOWED:
1) FIND "MEASURED SPAN" UPON ARCH UNIT'S DELIVERY TO
SITE, PRIOR TO LIFTING FROM TRUCK AND REMOVING CABLE
TIESITIE RODS. "MEASURED SPAN" SHALL BE THE AVERAGE OF
(3) SPAN MEASUREMENTS ALONG THE LAY LENGTH OF THE
ARCH UNIT
2) AFTER SETTING OF BRIDGE UNIT ON THE FOUNDATION,
VERIFY THE SPAN, THIS "INSTALLED SPAN MEASUREMENT"
SHALL NOT EXCEED THE MAXIMUM OF:
A) THE NOMINAL SPAN +£" OR
R\ THE "MEASIIRED SPAN"
IF THE "INSTALLED SPAN MEASUREMENT" EXCEEDS THIS AMOUNT,
THE ARCH UNIT SHALL BE LIFTED AND RE-SET UNTIL THE
“INSTALLED SPAN MEASUREMENT® MEETS THE LIMITS.

PLACEMENT OF WINGWALLS, HEADWALLS AND FOUNDATION UNITS
- THE WINGWALLS, HEADWALLS AND FOUNDATIONS SHALL BE
PLACED AS SHOWN ON THE PLAN DRAWINGS. SPECIAL CARE
SHALL BE TAKEN IN SETTING THE ELEMENTS TO THE TRUE LINE
AND GRADE.

WEATHER.

13.8.2
13.8.3.

13.8.4.

13.8.5.

13.8.5.1. IN-SITU SOIL

13.8.5.2,

13.8.5.3.

13.8.6.

138.7

13.8.9.

NO BACKFILL SHALL BE PLACED AGAINST ANY STRUCTURAL
ELEMENTS UNTIL THEY HAVE BEEN APPROVED BY THE ENGINEER.
BACKFILL SHALL BE CONSIDERED AS ALL REPLACED
EXCAVATION AND NEW EMBANKMENT ADJACENT TO THE PRECAST
CONCRETE ELEMENTS, THE PROJECT CONSTRUCTION AND
MATERIAL SPECIFICATIONS, WHICH INCLUDE THE SPECIFICATIONS
FOR EXCAVATION FOR STRUCTURES AND ROADWAY EXCAVATION
AND EMBANKMENT CONSTRUCTION, SHALL APPLY EXCEPT AS
MODIFIED IN THIS SECTION.

BACKFILL ZONES:

+ IN-SITU SOIL

+ ZONE A: CONSTRUCTED EMBANKMENT OR OVERFILL

= ZONE B: FILL THAT IS DIRECTLY ASSOCIATED WITH PRECAST
CONCRETE BRIDGE INSTALLATION

+ ZONE C: ROAD STRUCTURE.

REQUIRED BACKFILL PROPERTIES

- NATURAL GROUND IS TO BE SUFFICIENTLY

STABLE TO ALLOW EFFECTIVE SUPPORT TO THE PRECAST

CONCRETE BRIDGE UNITS. AS A GUIDE, THE EXISTING

NATURAL GROUND SHOULD BE OF SIMILAR QUALITY AND

DENSITY TO ZONE B MATERIAL FOR MINIMUM LATERAL

DIMENSION OF ONE BRIDGE SPAN OUTSIDE OF THE BRIDGE

FOOTING.

ZONE A - ZONE A REQUIRES FILL MATERIAL WITH

SPECIFICATIONS AND COMPACTING PROCEDURES EQUAL TO

THAT FOR NORMAL ROAD EMBANKMENTS.

ZONE B - GENERALLY, SOILS SHALL BE REASONABLY FREE

OF ORGANIC MATTER, AND, NEAR CONCRETE SURFACES,

FREE OF STONES LARGER THAN 3" IN DIAMETER SEE CHARTS

FOR DETAILED DESCRIPTIONS OF ACCEPTABLE SOILS.

. ZONE C - ZONE C IS THE ROAD SECTION OF GRAVEL,
ASPHALT OR CONCRETE BUILT IN COMPLIANCE WITH LOCAL
ENGINEERING PRACTICES.

GEQTECHNMICAL ENGINEER SHAL L REVIEW GRADATIONS OF
ALL INTERFACING MATERIALS AND, IF NECESSARY,
RECOMMEND GEOTEXTILE FILTER FAERIC (PROVIDED BY
CONTRACTOR)

PLACING AND COMPACTING BACKFILL

DUMPING FOR BACKFILLING IS NOT ALLOWED ANY NEARER THAN
3'-0" FROM THE BRIDGE LEG.

THE FILL MUST BE PLACED AND COMPACTED IN LAYERS NOT
EXCEEDING 8°. THE MAXIMUM DIFFERENCE IN THE SURFACE
LEVELS OF THE FILL ON OPPOSITE SIDES OF THE BRIDGE MUST
NOT EXCEED 2-0".

THE FILL BEHIND WINGWALLS MUST BE PLACED AT THE SAME TIME
AS THAT OF THE BRIDGE FILL. IT MUST BE PLACED IN
PROGRESSIVELY PLACED HORIZONTAL LAYERS NOT EXCEEDING 8"
PER LAYER.

THE BACKFILL OF ZONE B SHALL BE COMPACTED TO A MINIMUM
DENSITY OF 95% OF THE STANDARD PROCTOR, AS REQUIRED BY
AASHTO T-99.

SOIL WITHIN 10" OF CONCRETE SURFACES SHALL BE
HAND-COMPACTED. ELSEWHERE, USE OF ROLLERS IS
ACCEPTABLE. IF VIBRATING ROLLER-COMPACTORS ARE USED,
THEY SHALL NOT BE STARTED OR STOPPED WITHIN ZONE B AND
THE VIBRATION FREQUENCY SHOULD BE AT LEAST 30
REVOLUTIONS PER SECOND.

THE BACKFILL MATERIAL AND COMPACTING BEHIND WINGWALLS
SHALL SATISFY THE CRITERIA FOR THE BRIDGE BACKFILL, ZONE B.

BACKFILL AGAINST A WATERPROOFED SURFACE SHALL BE PLACED
CAREFULLY TO AVOID DAMAGE TO THE WATERPROOFING
MATERIAL.

BRIDGE UNITS

FOR FILL HEIGHTS OVER 12 FEET (AS MEASURED FROM TOP
CROWN OF BRIDGE TO FINISHED GRADE), NO BACKFILLING MAY
BEGIN UNTIL A BACKFILL COMPACTION TESTING PLAN HAS BEEN
COORDINATED WITH AND APPROVED BY CONTECH® ENGINEERED
SOLUTIONS,
WINGWALLS

" BACKFILL IN FRONT OF WINGWALLS SHALL BE CARRIED TO

GROUND LINES SHOWN IN THE PLANS.

MONITORING

THE CONTRACTOR SHALL CHECK SETTLEMENTS AND HORIZONTAL
DISPLACEMENT OF FOUNDATION TO ENSURE THAT THEY ARE
WITHIN THE ALLOWABLE LIMIT PROVIDED BY THE ENGINEER.
THESE MEASUREMENTS SHOULD GIVE AN INDICATION OF THE
SETTLEMENTS AND DEFORMATIONS ALONG THE LENGTH OF THE
FOUNDATIONS.

THE FIRST MEASUREMENT SHOULD TAKE PLACE AFTER THE
ERECTION OF ALL PRECAST BRIDGE SYSTEM ELEMENTS, A
SECOND AFTER COMPLETION OF BACKFILLING, AND A THIRD
BEFORE OPENING OF THE BRIDGE TO TRAFFIC. FURTHER
MEASUREMENTS MAY BE MADE ACCORDING TO LOCAL
CONDITIONS.

ACCEPTABLE SOILS FOR USE IN ZONE B BACKFILL

TYPICAL PERCENT PASSING CHARACTER OF FRACTION
AASHTO| AASHTO US SIEVE NO. PASSING NO. 40 SIEVE
USCS [ opouP [SUBGROUP SOIL DESRIPTION
MATERIALS LiQuID PLASTICITY
#10 #40 #200 umIT INDEX
LARGELY GRAVEL BUT CAN
GW, GP, SP N Ada S0MAX 30MAX 15 MAX 6 MAX e e s
GM, SW, GRAVELLY SAND OR GRADED
SP,SM A-1b SGMAX 25 MAX 6 MAX SAND, MAY INCLUDE FINES
GM, SM, ML, SANDS, GRAVELS WITH LOW-
. 35 MAX MAX -
SP, GP 2 A-24 40 TOMAX | B ASTICITY SILT FINES
N 35 MAX SANDS, GRAVELS WITH
SC. GC, GM A-25 AMN  tomax | SANDS. CRAVELS Y
SP,SM,SW | A3 51MIN 10 MAX NON- FINE SANDS
« S PLASTIC
ML.SM,SC | A4 36 MIN 40MAX  10MAX | LOW-COMPRESSIBILTY SILTS
FINISHED
/" GRADE
C } C
=
45 LIMITS OF CRITICAL
ol . SACKEN | ZONE B
I

FINISHED GRADE —\
Y

COMPACTED MATERIAL
(SAME AS UNIT BACKFILL) ™

WINGWALL

VARIES BY
ANCHOR TYPE
A=3-2"

B=4-1

——t

C=5-1"
p=g-1

e Iy

PRECAST

TO ROADWAY
BASE/ FINISH
GRADE OR 2'-0" MIN.

sPAN [FILL HeiGHT| ACCEPTABLE MATERIAL
<2407 =2120" A1, A3

s240" | <1240" Al, A2, A3, Ad

> 24'-0" ALL A1, A3

BACKFILL REQUIREMENTS

LIMITS OF
EXCAVATION

ZONE A

LIMITS OF CRITICAL
BACKFILL ZONE (C.B.Z.)

VARIES SEE
FABRICATION
DRAWINGS
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The design and information shown on this drawing is provided as a
service to the project owner, engineer and contractor by CONTECH

Engineered Solutions LLC (CONTECH'). Neither this drawing, nor
any part thereof, may be used, reproduced or modified in any
manner without the prior written consent of CONTECH. Failure to

comply is done at the user's own risk and CONTECH expressly
disclaims any liability or responsibility for such use.

If discrepancies between the supplied information upon which the
drawing is based and actual field conditions are encountered as

site work progresses, these discrepancies must be reported to
CONTECH immediately for re-evaluation of the design. CONTECH
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Engineered Solutions LLC (CONTECH’). Neither this drawing, nor
any part thereof, may be used, reproduced or modified in any
manner without the prior written consent of CONTECH. Failure to
comply is done at the user's own risk and CONTECH expressly
disclaims any liability or responsibility for such use.

If discrepancies between the supplied information upon which the
drawing is based and actual field conditions are encountered as
site work progresses, these discrepancies must be reported to
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