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DETAIL 1
DRY DETENTION POND NO. 1

DETAIL 2
CONCRETE ANTI-SEEP COLLAR

PLAN VIEW

TYPE G INLET/RISER DETAIL

NORTH

DETAIL 3
HEADWALL/ENDWALL DETAIL
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TYPE 2 PRE-DRILLED HOLE

TYPE 1 CAST-IN-PLACE

DETAIL 4
PLASTIC INLET STEP DETAIL

TABLE 1: MINIMUM TRENCH WIDTHS

TABLE 2: BACKFILL MATERIAL AND
COMPACTION REQUIREMENTS

DETAIL 5
TYPICAL HDPE STORM SEWER TRENCH

DETAIL 6
CHAINLINK FENCE DETAIL

DETAIL 7
CHAINLINK FENCE MAN GATE DETAIL

 DETAIL 8
TYPICAL REINFORCED CONCRETE STORM SEWER TRENCH
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SEDIMENT BARRIER TABLE

BARRIER ID SIZE DETAIL

A 32" FILTREXX SILT SOCK 6 ON C904

B SUPER SILT FENCE 4 ON C904

C 32" FILTREXX SILT SOCK 6 ON C904

D 32" FILTREXX SILT SOCK 6 ON C904

E SUPER SILT FENCE 4 ON C904

F SUPER SILT FENCE 4 ON C904

G SUPER SILT FENCE 4 ON C904

H 18" FILTREXX SILT SOCK 6 ON C904
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SEDIMENT BARRIER TABLE

BARRIER ID SIZE DETAIL

A 32" FILTREXX SILT SOCK 6 ON C904

B SUPER SILT FENCE 4 ON C904

C 32" FILTREXX SILT SOCK 6 ON C904

D 32" FILTREXX SILT SOCK 6 ON C904

E SUPER SILT FENCE 4 ON C904

F SUPER SILT FENCE 4 ON C904

G SUPER SILT FENCE 4 ON C904
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GENERAL EROSION AND SEDIMENTATION CONTROL PLAN NOTES TEMPORARY CONTROL MEASURES (CONTINUED)
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TEMPORARY SEEDING

KIND OF SEED

PLANTING

DATES

APPLICATION

RATE LBS/ACRE

ANNUAL

RYEGRASS

2/16-5/15

8/1-11/1

40

FIELD

BROMEGRASS

3/1-6/15

8/1-9/5

40

SPRING OATS 3/1-6/15 100

WINTER RYE 8/15-2/28 170

WINTER WHEAT 8/15-2/28 180

REDTOP 3/1-6/15 10

ANNUAL

RYEGRASS

AND SPRING

OATS

3/1-6/15

30

70

GERMAN/FOXT

AIL MILLET

5/1-8/1 40

PERMANENT SEEDING

SPECIES

PLANTING

DATES

APPLICATION

RATE LBS/ACRE

SWITCHGRASS

3/1-6/5

8/15-9/15

15

PERENNIAL

RYEGRASS

3/1-6/5

8/15-9/15

20

REDTOP 3/1-6/15 5

BIRDSFOOT

TREFOIL

3/1-6/5

8/15-9/15

15

WINTER RYE 09/16-08/28 85

MAINTENANCE SCHEDULECONSTRUCTION SEQUENCE
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DETAIL  3
BELTED SILT RETENTION FENCE

DETAIL  5
SUPER SILT FENCE PLACEMENT

COMPOST FILTER  SOCK AT OVERLAP
TOP VIEW

CROSS SECTION VIEW

COMPOST FILTER SOCK SIZING TABLE

FOR INFO ON WV
STORMWATER PERMIT

TO COMMENT ON SEDIMENT CONTROL PLAN

CALL: 800-654-5227
OR

DEP.PLAN@WV.GOV

DEP 601 57TH STREET SE, CHARLESTON WV 25304

APPLICATION DATE:        /      /____

ATLANTIC COAST PIPELINE, LLC
MARTS COMPRESSOR STATION

Contact: ___ - ___ - ____

8 34567 12

8 34567 12
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DETAIL  4
SUPER SILT FENCE

DETAIL  1
ROCK CONSTRUCTION ENTRANCE/EXIT

DETAIL  2
WV STORMWATER PERMIT SIGN

DETAIL  6
COMPOST FILTER SOCK
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(DOWNSTREAM VIEW)

ELEVATION B

DETAIL  11
EROSION CONTROL BLANKET STAPLE PATTERN

DETAIL  10
EROSION CONTROL BLANKET

5'

DETAIL  7
SLOPE INTERRUPTION DEVICE

DETAIL  8
ROCK CHECK DAM

DETAIL  9
ORANGE CONSTRUCTION FENCE
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C906DETAIL  15
TYPICAL CULVERT AND CULVERT PROTECTION
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TEMPORARY BERM

GRADING

B

A
A

B

C C

SECTION A-A

SECTION C-C

PLAN VIEW

SECTION B-B

DETAIL  13
PERMANENT SLOPE PIPE

DETAIL  14
PERIMETER BERM

DETAIL  16
RIPRAP APRON OUTLET PROTECTION

PLAN VIEW

DETAIL  12
GEOTEXTILE FILTER BAG
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EMBANKMENT SECTION ALONG PRINCIPLE SPILLWAY* 

TRASH RACK AND 

ANTI-VORTEX DEVICE

ANTI-VORTEX DEVICE

DETAIL  17
SEDIMENT BASIN

DETAIL  19
ROCK FILL UNDERDRAIN

DETAIL  20
FILL WITH ROCK FILL UNDERDRAIN

DETAIL  18
TEMPORARY/PERMANENT CHANNELS

DETAIL  21
COMPOST FILTER SOCK SEDIMENT TRAP

TRAP

LAYER 1 (BOTTOM)

LAYER 2 LAYER 3

1

(3) 32" (2) 18" (1) 12"

2

(2) 32" (1) 12"

3

(3) 32" (2) 18" (1) 12"

DETAIL  22
RIPRAP CHANNEL

Elevation Area Volume
(FT) (SF) (CF) (ACRE-FT)

1000 1066 0 0.000

1001 1438 1252 0.029

1002 1844 2893 0.066

1003 2283 4957 0.114

1004 2766 7481 0.172

1005 3279 10504 0.241

1006 3823 14055 0.323

1007 4396 18164 0.417

1008 4998 22861 0.525

1009 5631 28176 0.647

1010 6292 34137 0.784
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ADDITIONAL BACKFILL NOTES:

SATISFACTORY BACKFILL MATERIAL, PROPER PLACEMENT, AND COMPACTION ARE KEY

FACTORS IN OBTAINING MAXIMUM STRENGTH AND STABILITY.

THE BACKFILL MATERIAL SHOULD BE FREE OF ROCKS, FROZEN LUMPS, AND FOREIGN

MATERIAL THAT COULD CAUSE HARD SPOTS OR DECOMPOSE TO CREATE VOIDS.

BACKFILL MATERIAL SHOULD BE WELL GRADED GRANULAR MATERIAL THAT MEETS

THE REQUIREMENTS OF AASHTO M-145 FOR SOIL CLASSIFICATIONS A-1, A-2, A-3.

BACKFILL MUST BE REPLACED SYMMETRICALLY ON EACH SIDE OF THE STRUCTURE

IN 6" LOOSE LIFTS.  EACH LIFT IS TO BE COMPACTED TO A MINIMUM OF 90% DENSITY

PER AASHTO T-180.

A HIGH PERCENTAGE OF SILT OR FINE SAND IN THE NATIVE SOILS SUGGESTS THE

NEED FOR A WELL GRADED GRANULAR BACKFILL MATERIAL TO PREVENT SOIL

MIGRATION.

DURING BACKFILL, ONLY SMALL TRACKED VEHICLES (D-4 OR SMALLER) SHOULD BE

NEAR THE STRUCTURE AS FILL PROGRESSES ABOVE THE CROWN AND TO THE

FINISHED GRADE.

SELECT GRANULAR STRUCTURAL BACKFILL LIMITS.
CRITICAL BACKFILL ZONE, PRESSURE ON SOIL GREATEST HERE.

INITIAL LIFTS OVER CROWN OF STRUCTURE AS INDICATED BY

SHADED AREA TO BE COMPACTED TO REQUIRED DENSITY

WITH HAND OPERATED EQUIPMENT OR WITH SMALL TRACTOR

(D-4 OR SMALLER) DRAWN EQUIPMENT.

NOTES:

1. ALL SELECT GRANULAR BACKFILL TO BE PLACED IN A BALANCED FASHION IN THIN LIFTS (6"-8" LOOSE TYPICALLY) AND COMPACTED

    TO 90 PERCENT DENSITY PER AASHTO T-180.

2. COMPLETE AND REGULAR MONITORING OF THE ARCH IS NECESSARY DURING ALL BACKFILLING STEPS.

3. PREVENT EXCESSIVE DISTORTION OF SHAPE AS NECESSARY BY VARYING COMPACTION METHODS AND EQUIPMENT.

4. TRENCH WIDTH AND / OR SELECT FILL ENVELOPE WIDTH SHALL BE BY DIRECTION OF THE ENGINEER OF RECORD. A TYPICAL WIDTH OF4  FEET IS

    DEPICTED, BUT GREATER OR LESSER DISTANCE MAY BE REQUIRED DEPENDING UPON SITE-SPECIFIC CONDITIONS. THIS WIDTH DEPENDS ON

    FACTORS SUCH AS THE LATERAL PRESSURES EXERTED BY THE STRUCTURE ONTO THE ADJACENT SOIL FOR THE GIVEN LOADING CONDITIONS,

    THE STRUCTURE SHAPE, THE QUALITY OF THE SELECT FILL MATERIAL AND THE STRENGTH OF THE IN SITU EMBANKMENT / TRENCH MATERIAL.

    THESE FACTORS MUST BE EVALUATED BY THE PROJECT ENGINEER FOR EACH SPECIFIC SITUATION.

5. H = STRUCTURE RISE + COVER.
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NEED FOR A WELL GRADED GRANULAR BACKFILL MATERIAL TO PREVENT SOIL

MIGRATION.

DURING BACKFILL, ONLY SMALL TRACKED VEHICLES (D-4 OR SMALLER) SHOULD BE

NEAR THE STRUCTURE AS FILL PROGRESSES ABOVE THE CROWN AND TO THE

FINISHED GRADE.

SELECT GRANULAR STRUCTURAL BACKFILL LIMITS.
CRITICAL BACKFILL ZONE, PRESSURE ON SOIL GREATEST HERE.

INITIAL LIFTS OVER CROWN OF STRUCTURE AS INDICATED BY

SHADED AREA TO BE COMPACTED TO REQUIRED DENSITY

WITH HAND OPERATED EQUIPMENT OR WITH SMALL TRACTOR
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4. TRENCH WIDTH AND / OR SELECT FILL ENVELOPE WIDTH SHALL BE BY DIRECTION OF THE ENGINEER OF RECORD. A TYPICAL WIDTH OF4  FEET IS
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    THE STRUCTURE SHAPE, THE QUALITY OF THE SELECT FILL MATERIAL AND THE STRENGTH OF THE IN SITU EMBANKMENT / TRENCH MATERIAL.
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DRAWING
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9025 Centre Pointe Dr., Suite 400,  West Chester, OH 45069

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

modif ied 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, incomplete or

inaccurate information supplied by others.

www.ContechES.com
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                                                 I - GENERAL

1.0 STANDARDS AND DEFINITIONS

1.1 STANDARDS - All standards refer to latest edition unless otherwise noted.

1.1.1 ASTM A-761 "Corrugated Steel Structural Plate, Zinc Coated for Field-Bolted Pipe, 

Pipe-Arches and Arches" (AASHTO Designation M-167).

1.1.2 AASHTO Standard Specification for Highway Bridges - Section 12.

1.1.3 AASHTO Standard Specification for Highway Bridges - Section 26.

1.2 DEFINITIONS

1.2.1 Owner - In these specifications the word "Owner" shall mean

Atlantic Coast Pipeline LLC.

1.2.2 Engineer - In these specifications the word "Engineer" shall

mean the Engineer of Record or Owner's designated engineering

representative.

1.2.3 Manufacturer - In these specifications the word "Manufacturer"

shall mean CONTECH Construction Products Inc. 800-338-1122

                              Michael D'Agostino.

1.2.4 Contractor - In these specifications the word "Contractor" shall

mean the firm or corporation undertaking the execution of any

installation work under the terms of these specifications.

1.2.5 Approved - In these specifications the word "approved" shall

refer to the approval of the Engineer or his designated

representative.

1.2.6 As Directed - In these specifications the words "as directed"

shall refer to the directions to the Contractor from the Owner

or his designated representative.

2.0 GENERAL CONDITIONS

2.1 The Contractor shall furnish all labor, material and equipment and

perform all work and services except those set out and furnished by the

Owner, necessary to complete in a satisfactory manner the site

preparation, excavation, filling, compaction, grading as shown on the

plans and as described therein. This work shall consist of all mobilization

clearing and grading, grubbing, stripping, removal of existing material

unless otherwise stated, preparation of  the land to be filled, filling of the

land, spreading and compaction of the fill, and all subsidiary work

necessary to complete the grading of the cut and fill areas to conform

with the lines, grades, slopes, and specifications. This work is to be

accomplished under the observation of the Owner or his designated

representative.

2.2 Prior to bidding the work, the Contractor shall examine, investigate and

inspect the construction site as to the nature and location of the work, and

the general and local conditions at the construction site, including without

limitation, the character of surface or subsurface conditions and obstacles

to be encountered on and around the construction site and shall make

such additional investigation as he may deem necessary for the planning

and proper execution of the work.

If conditions other than those indicated are discovered by the Contractor,

the Owner shall be notified immediately.  The material which the

Contractor believes to be a changed condition shall not be disturbed so

that the owner can investigate the condition.

2.3 The construction shall be performed under the direction of the Engineer.

2.4 All aspects of the structure design and site layout including foundations, backfill,

end treatments and necessary scour consideration shall be performed by the Engineer.

Any installation guidance provided herein shall be endorsed by the

Engineer or superceded by the Engineer's plans and specifications.

SPECIFICATIONS FOR MANUFACTURE AND INSTALLATION OF CONTECH MULTI-PLATE® SINGLE RADIUS ARCH

GROUP CLASSIFICATION

Sieve Analysis Percent Passing

No.  10 (2.000 mm)

No.  40 (0.425 mm)

No.  200 (0.075 mm)

Characteristics of Fraction

A-1 A-2 A-3*

Liquid Limits

Plasticity Index

Usual Materials

50 max.

----

51 max.

----

25 max.
35 max.

10 max.

---- ----40 max.

6 max. 10 max. Non Plastic

Gravel or Sand

With Silt or clay

Stone Fragment,

Gravel and Sand

Sand

Adapted from AASHTO M-145

----

----

Passing No.  40 (0.425 mm)

* Fine beach sands, windblown sands, stream deposited sands, etc., exhibiting fine, rounded

particles and typically classified by AASHTO M-145 as A-3 material should be avoided.

                                                 I - GENERAL
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with the lines, grades, slopes, and specifications. This work is to be
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representative.

2.2 Prior to bidding the work, the Contractor shall examine, investigate and

inspect the construction site as to the nature and location of the work, and

the general and local conditions at the construction site, including without

limitation, the character of surface or subsurface conditions and obstacles

to be encountered on and around the construction site and shall make

such additional investigation as he may deem necessary for the planning

and proper execution of the work.

If conditions other than those indicated are discovered by the Contractor,

the Owner shall be notified immediately.  The material which the

Contractor believes to be a changed condition shall not be disturbed so

that the owner can investigate the condition.

2.3 The construction shall be performed under the direction of the Engineer.

2.4 All aspects of the structure design and site layout including foundations, backfill,

end treatments and necessary scour consideration shall be performed by the Engineer.

Any installation guidance provided herein shall be endorsed by the
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SPECIFICATIONS FOR MANUFACTURE AND INSTALLATION OF CONTECH MULTI-PLATE® SINGLE RADIUS ARCH

              II - MULTI-PLATE SINGLE RADIUS ARCH.

1.0 GENERAL

1.1 Manufacturer shall fabricate the MP Single Radius Arch culvert as shown on the plans.

Fabrication shall conform to the requirements of ASTM A-761 and shall consist of

                    plates, fasteners, and appurtenant items.

Plate thickness, end treatment and type of invert and foundation shall be as indicated

                    on the plans. All manufacturing processes including corrugating, punching, curving

                    and required galvanizing shall be performed within the United States of America.

1.2 The contractor shall verify all field dimensions and conditions prior to ordering materials.

2.0 DIMENSIONS

2.1 The proposed structure shall be a  MP Single Radius Arch with the following

                     dimensions:

Span: 19'-0" Rise: 6'-4"

Gage: 12

2.2 All plan dimensions on the contract drawings are measured in a true horizontal plan

                    unless otherwise noted.

3.0 ASSEMBLY AND INSTALLATION

3.1 Bolts and nuts shall conform to the requirements of ASTM A-449.  The structure shall

                    be assembled in accordance with the plate layout drawings provided by the

                    manufacturer and per the manufacturer's recommendations.

Bolts shall be tightened using an applied torque of between 100 and 300 ft.-lbs.

3.2 The structure shall be installed in accordance with the plans and specifications, the

                    manufacturer's recommendations, and AASHTO Standard Specification for Highway

                    Bridges - Section 26.

3.3 Trench excavation shall be made in embankment material that is structurally adequate.

The trench width shall be shown on the plans. Poor quality in situ embankment

material must be removed and replaced with suitable backfill as directed by the

                    Engineer.

3.4 Bedding preparation is critical to both structure performance and service life.  The bed

                    should be constructed to uniform line and grade to avoid distortions that may create

                    undesirable stresses in the structure and/or rapid deterioration of the roadway. The bed

                    should be free of rock formations, protruding  stones, frozen lumps, roots, and other

                    foreign matter that may cause unequal settlement.

3.5 Bedding shall provide a minimum of 4,000 psf bearing capacity. Foundation details for

                    bearing capacity less than 4,000 psf shall be approved by the Engineer.

3.6 The structure shall be assembled in accordance with the Manufacturer's instructions.

All plates shall be unloading and handled with reasonable care. Plates shall not be

                    rolled or dragged over gravel rock and shall be prevented from striking rock or other

                    hard objects during placement in trench or on bedding.

When assembled on a cast in place spread footing, the structure shall be assembled in

                    the footing starting at the upstream end. When assembled on a full invert or on flexible

                    footing pads, the invert or footing pad shall be placed starting at the downstream end.

                    The structure shell shall be assembled on the invert or footing pad starting at the inlet

                    end.  Circumferential seams shall be installed with the plate laps shingled downstream

                    as viewed from the inside of the structure.

The structure shall be backfilled using clean well graded granular material that meets

                    the requirements of AASHTO M-145 for soil classifications A-1, A-2 or A-3.

Backfill must be placed symmetrically on each side of the structure in 6 to 8 inch loose

                    lifts. Each lift shall be compacted to a minimum of 90 percent density per

AASHTO T-180

3.7 Construction loads that exceed highway load limits are not allowed to cross the

                    structure without approval from the Engineer.

Normal highway traffic is not allowed to cross the structure until the structure has

                    been backfilled and paved. If the road is unpaved, cover allowance to accommodate

                    rutting shall be as directed by the Engineer.
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#6 BARS CONTINUOUS

TOP & BOTTOM

PRECAST CONCRETE

EXPRESS FOOTING

1

1
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" x 5

1
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"

KEYWAY (TYP.)

#X @ X'-XX" IN BETWEEN

EACH CROSS MEMBER

(TOP ONLY)

INSIDE FACE OF

MULTI-PLATE

C.I.P.

CONCRETE

11

3

8

"

OPTION 1 (PREFERRED):

1. SET PRECAST EXPRESS FOOTINGS.

2. TIE REBAR INTO EXPRESS FOOTINGS.

3. ASSEMBLE PLATE STRUCTURE ON CROSS-MEMBERS OF EXPRESS FOOTINGS. (OR

ASSEMBLE PLATE STRUCTURE TO THE SIDE AND LIFT IT AND SET IT ON THE

PRECAST.) THE UNBALANCED CHANNEL SHOULD BE ATTACHED TO THE MULTI-PLATE.

4. POUR CAST-IN-PLACE CONCRETE IN EXPRESS FOOTINGS. THE CAST-IN-PLACE

CONCRETE WILL COVER THE BOTTOM 4" OF PLATE STRUCTURE.

4" THICK GRANULAR

SUBFOOTING

X

OPTION 2:

1. SET PRECAST EXPRESS FOOTINGS.

2. TIE REBAR INTO EXPRESS FOOTINGS.

3. POUR CAST-IN-PLACE CONCRETE IN EXPRESS FOOTING. FORM A KEYWAY IN THE

FOOTING MATCHING THE KEYWAY NOTCHES IN THE EXPRESS FOOTINGS.

4. ASSEMBLE PLATE STRUCTURE IN THE KEYWAYS OF THE FOOTING. (OR ASSEMBLE

PLATE STRUCTURE TO THE SIDE AND SET IT ON THE FOOTING.)

PRECAST REINFORCED CONCRETE EXPRESS™ FOUNDATION NOTES:

1. PRECAST FOUNDATION UNITS SHALL BE CONSTRUCTED AND INSTALLED IN ACCORDANCE

WITH SPECIFICATIONS FOR MANUFACTURE AND INSTALLATION OF EXPRESS FOOTINGS.

2. PRECAST AND CAST-IN-PLACE CONCRETE FOR EXPRESS FOUNDATIONS SHALL HAVE A

MINIMUM 28-DAY COMPRESSIVE STRENGTH OF 4000 PSI.  REINFORCING STEEL FOR

FOUNDATIONS SHALL CONFORM TO ASTM A615 OR A996, GRADE 60.

3. PRECAST FOUNDATION UNITS SHALL BE SET ON A MINIMUM 4-INCH THICK BASE LAYER OF

COMPACTED GRANULAR MATERIAL THE FULL WIDTH OF THE FOUNDATION.

4. COMPACTED BACKFILL MATERIAL MUST BE PLACED UP TO THE TOP OF THE PRECAST

FOUNDATION UNITS ON BOTH SIDES PRIOR TO PLACING CAST-IN-PLACE CONCRETE

PORTION OF FOUNDATIONS.

5. CONCRETE SURFACES WHICH CAST-IN-PLACE CONCRETE WILL BE PLACED AGAINST

SHALL BE CLEAN, FREE OF LAITANCE, DIRT, STANDING WATER AND ANY OTHER MATERIAL

THAT MAY IMPAIR THE BOND BETWEEN THE PRECAST CONCRETE AND CAST-IN-PLACE

CONCRETE.

6. CAST-IN-PLACE CONCRETE MIX USED TO FILL FOUNDATION SHALL BE ABLE TO FLOW INTO

ARCH SHIM SPACE OR NON-SHRINK GROUT SHALL BE PLACED UNDER ARCH UNIT LEG AT

FOUNDATION CROSS MEMBERS PRIOR TO PLACEMENT OF CAST-IN-PLACE PORTION OF

FOUNDATION.

7. IF THE AMBIENT TEMPERATURE AT THE TIME OF PLACEMENT OF CAST-IN-PLACE

CONCRETE IS ABOVE 90°F OR EXPECTED TO GO BELOW 35°F DURING THE CURE PERIOD,

THE CONTRACTOR SHALL FOLLOW THE REQUIREMENTS OF THE LATEST EDITION OF THE

AASHTO LRFD BRIDGE CONSTRUCTION SPECIFICATIONS, SECTION 8.6.2 HOT WEATHER

PROTECTION OR SECTION 8.6.4 COLD WEATHER PROTECTION.

8. IF CAST-IN-PLACE CONCRETE PORTION OF FOUNDATION IS TO BE PLACED PRIOR TO

SETTING OF MULTI-PLATE ARCH, CAST-IN-PLACE CONCRETE SHALL REACH A MINIMUM
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ADDITIONAL BACKFILL NOTES:

SATISFACTORY BACKFILL MATERIAL, PROPER PLACEMENT, AND COMPACTION ARE KEY

FACTORS IN OBTAINING MAXIMUM STRENGTH AND STABILITY.

THE BACKFILL MATERIAL SHOULD BE FREE OF ROCKS, FROZEN LUMPS, AND FOREIGN

MATERIAL THAT COULD CAUSE HARD SPOTS OR DECOMPOSE TO CREATE VOIDS.

BACKFILL MATERIAL SHOULD BE WELL GRADED GRANULAR MATERIAL THAT MEETS

THE REQUIREMENTS OF AASHTO M-145 FOR SOIL CLASSIFICATIONS A-1, A-2, A-3.

BACKFILL MUST BE REPLACED SYMMETRICALLY ON EACH SIDE OF THE STRUCTURE

IN 6" LOOSE LIFTS.  EACH LIFT IS TO BE COMPACTED TO A MINIMUM OF 90% DENSITY

PER AASHTO T-180.

A HIGH PERCENTAGE OF SILT OR FINE SAND IN THE NATIVE SOILS SUGGESTS THE

NEED FOR A WELL GRADED GRANULAR BACKFILL MATERIAL TO PREVENT SOIL

MIGRATION.

DURING BACKFILL, ONLY SMALL TRACKED VEHICLES (D-4 OR SMALLER) SHOULD BE

NEAR THE STRUCTURE AS FILL PROGRESSES ABOVE THE CROWN AND TO THE

FINISHED GRADE.

SELECT GRANULAR STRUCTURAL BACKFILL LIMITS.
CRITICAL BACKFILL ZONE, PRESSURE ON SOIL GREATEST HERE.

INITIAL LIFTS OVER CROWN OF STRUCTURE AS INDICATED BY

SHADED AREA TO BE COMPACTED TO REQUIRED DENSITY

WITH HAND OPERATED EQUIPMENT OR WITH SMALL TRACTOR

(D-4 OR SMALLER) DRAWN EQUIPMENT.

NOTES:

1. ALL SELECT GRANULAR BACKFILL TO BE PLACED IN A BALANCED FASHION IN THIN LIFTS (6"-8" LOOSE TYPICALLY) AND COMPACTED

    TO 90 PERCENT DENSITY PER AASHTO T-180.

2. COMPLETE AND REGULAR MONITORING OF THE ARCH IS NECESSARY DURING ALL BACKFILLING STEPS.

3. PREVENT EXCESSIVE DISTORTION OF SHAPE AS NECESSARY BY VARYING COMPACTION METHODS AND EQUIPMENT.

4. TRENCH WIDTH AND / OR SELECT FILL ENVELOPE WIDTH SHALL BE BY DIRECTION OF THE ENGINEER OF RECORD. A TYPICAL WIDTH OF4  FEET IS

    DEPICTED, BUT GREATER OR LESSER DISTANCE MAY BE REQUIRED DEPENDING UPON SITE-SPECIFIC CONDITIONS. THIS WIDTH DEPENDS ON

    FACTORS SUCH AS THE LATERAL PRESSURES EXERTED BY THE STRUCTURE ONTO THE ADJACENT SOIL FOR THE GIVEN LOADING CONDITIONS,

    THE STRUCTURE SHAPE, THE QUALITY OF THE SELECT FILL MATERIAL AND THE STRENGTH OF THE IN SITU EMBANKMENT / TRENCH MATERIAL.

    THESE FACTORS MUST BE EVALUATED BY THE PROJECT ENGINEER FOR EACH SPECIFIC SITUATION.

5. H = STRUCTURE RISE + COVER.
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ADDITIONAL BACKFILL NOTES:

SATISFACTORY BACKFILL MATERIAL, PROPER PLACEMENT, AND COMPACTION ARE KEY

FACTORS IN OBTAINING MAXIMUM STRENGTH AND STABILITY.

THE BACKFILL MATERIAL SHOULD BE FREE OF ROCKS, FROZEN LUMPS, AND FOREIGN

MATERIAL THAT COULD CAUSE HARD SPOTS OR DECOMPOSE TO CREATE VOIDS.

BACKFILL MATERIAL SHOULD BE WELL GRADED GRANULAR MATERIAL THAT MEETS

THE REQUIREMENTS OF AASHTO M-145 FOR SOIL CLASSIFICATIONS A-1, A-2, A-3.

BACKFILL MUST BE REPLACED SYMMETRICALLY ON EACH SIDE OF THE STRUCTURE

IN 6" LOOSE LIFTS.  EACH LIFT IS TO BE COMPACTED TO A MINIMUM OF 90% DENSITY

PER AASHTO T-180.

A HIGH PERCENTAGE OF SILT OR FINE SAND IN THE NATIVE SOILS SUGGESTS THE

NEED FOR A WELL GRADED GRANULAR BACKFILL MATERIAL TO PREVENT SOIL

MIGRATION.

DURING BACKFILL, ONLY SMALL TRACKED VEHICLES (D-4 OR SMALLER) SHOULD BE

NEAR THE STRUCTURE AS FILL PROGRESSES ABOVE THE CROWN AND TO THE

FINISHED GRADE.

SELECT GRANULAR STRUCTURAL BACKFILL LIMITS.
CRITICAL BACKFILL ZONE, PRESSURE ON SOIL GREATEST HERE.

INITIAL LIFTS OVER CROWN OF STRUCTURE AS INDICATED BY

SHADED AREA TO BE COMPACTED TO REQUIRED DENSITY

WITH HAND OPERATED EQUIPMENT OR WITH SMALL TRACTOR

(D-4 OR SMALLER) DRAWN EQUIPMENT.

NOTES:

1. ALL SELECT GRANULAR BACKFILL TO BE PLACED IN A BALANCED FASHION IN THIN LIFTS (6"-8" LOOSE TYPICALLY) AND COMPACTED

    TO 90 PERCENT DENSITY PER AASHTO T-180.

2. COMPLETE AND REGULAR MONITORING OF THE ARCH IS NECESSARY DURING ALL BACKFILLING STEPS.

3. PREVENT EXCESSIVE DISTORTION OF SHAPE AS NECESSARY BY VARYING COMPACTION METHODS AND EQUIPMENT.

4. TRENCH WIDTH AND / OR SELECT FILL ENVELOPE WIDTH SHALL BE BY DIRECTION OF THE ENGINEER OF RECORD. A TYPICAL WIDTH OF4  FEET IS

    DEPICTED, BUT GREATER OR LESSER DISTANCE MAY BE REQUIRED DEPENDING UPON SITE-SPECIFIC CONDITIONS. THIS WIDTH DEPENDS ON

    FACTORS SUCH AS THE LATERAL PRESSURES EXERTED BY THE STRUCTURE ONTO THE ADJACENT SOIL FOR THE GIVEN LOADING CONDITIONS,

    THE STRUCTURE SHAPE, THE QUALITY OF THE SELECT FILL MATERIAL AND THE STRENGTH OF THE IN SITU EMBANKMENT / TRENCH MATERIAL.

    THESE FACTORS MUST BE EVALUATED BY THE PROJECT ENGINEER FOR EACH SPECIFIC SITUATION.

5. H = STRUCTURE RISE + COVER.
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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

modif ied 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, incomplete or

inaccurate information supplied by others.

www.ContechES.com

 

MJD

CHECKED:

DRAWN:

MJD

DESIGNED:

APPROVED:

P
:
\
2

0
1

6
\
1

6
0

-
7

8
1

\
-
C

A
D

D
\
D

W
G

\
C

V
0

1
\
1

6
0

7
8

1
-
C

U
L

V
E

R
T

 
2

.
D

W
G

 
 
2

/
2

/
2

0
1

7
 
8

:
3

5
 
A

M

SHEET NO.:

OF

11

 

8/26/2016

DATE:PROJECT No.:

548650

SEQ. No.:

020

8

MULTIPLATE SINGLE RADIUS ARCH 6'-0" X 2'-4"

MARTS COMPRESSOR STATION

LEWIS COUNTY, WV

REVISION DESCRIPTIONDATEMARK BY

----  ---- ----

----  ---- ----

----  ---- ----

----  ---- ----

----  ---- ----



SPECIFICATIONS FOR MANUFACTURE AND INSTALLATION OF CONTECH MULTI-PLATE® SINGLE RADIUS ARCH

GROUP CLASSIFICATION

Sieve Analysis Percent Passing

No.  10 (2.000 mm)

No.  40 (0.425 mm)

No.  200 (0.075 mm)

Characteristics of Fraction

A-1 A-2 A-3*

Liquid Limits

Plasticity Index

Usual Materials

50 max.

----

51 max.

----

25 max.
35 max.

10 max.

---- ----40 max.

6 max. 10 max. Non Plastic

Gravel or Sand

With Silt or clay

Stone Fragment,

Gravel and Sand

Sand

Adapted from AASHTO M-145

----

----

Passing No.  40 (0.425 mm)

* Fine beach sands, windblown sands, stream deposited sands, etc., exhibiting fine, rounded

particles and typically classified by AASHTO M-145 as A-3 material should be avoided.

                                                 I - GENERAL

1.0 STANDARDS AND DEFINITIONS

1.1 STANDARDS - All standards refer to latest edition unless otherwise noted.

1.1.1 ASTM A-761 "Corrugated Steel Structural Plate, Zinc Coated for Field-Bolted Pipe, 

Pipe-Arches and Arches" (AASHTO Designation M-167).

1.1.2 AASHTO Standard Specification for Highway Bridges - Section 12.

1.1.3 AASHTO Standard Specification for Highway Bridges - Section 26.

1.2 DEFINITIONS

1.2.1 Owner - In these specifications the word "Owner" shall mean

Atlantic Coast Pipeline LLC.

1.2.2 Engineer - In these specifications the word "Engineer" shall

mean the Engineer of Record or Owner's designated engineering

representative.

1.2.3 Manufacturer - In these specifications the word "Manufacturer"

shall mean CONTECH Construction Products Inc. 800-338-1122

                              Michael D'Agostino.

1.2.4 Contractor - In these specifications the word "Contractor" shall

mean the firm or corporation undertaking the execution of any

installation work under the terms of these specifications.

1.2.5 Approved - In these specifications the word "approved" shall

refer to the approval of the Engineer or his designated

representative.

1.2.6 As Directed - In these specifications the words "as directed"

shall refer to the directions to the Contractor from the Owner

or his designated representative.

2.0 GENERAL CONDITIONS

2.1 The Contractor shall furnish all labor, material and equipment and

perform all work and services except those set out and furnished by the

Owner, necessary to complete in a satisfactory manner the site

preparation, excavation, filling, compaction, grading as shown on the

plans and as described therein. This work shall consist of all mobilization

clearing and grading, grubbing, stripping, removal of existing material

unless otherwise stated, preparation of  the land to be filled, filling of the

land, spreading and compaction of the fill, and all subsidiary work

necessary to complete the grading of the cut and fill areas to conform

with the lines, grades, slopes, and specifications. This work is to be

accomplished under the observation of the Owner or his designated

representative.

2.2 Prior to bidding the work, the Contractor shall examine, investigate and

inspect the construction site as to the nature and location of the work, and

the general and local conditions at the construction site, including without

limitation, the character of surface or subsurface conditions and obstacles

to be encountered on and around the construction site and shall make

such additional investigation as he may deem necessary for the planning

and proper execution of the work.

If conditions other than those indicated are discovered by the Contractor,

the Owner shall be notified immediately.  The material which the

Contractor believes to be a changed condition shall not be disturbed so

that the owner can investigate the condition.

2.3 The construction shall be performed under the direction of the Engineer.

2.4 All aspects of the structure design and site layout including foundations, backfill,

end treatments and necessary scour consideration shall be performed by the Engineer.

Any installation guidance provided herein shall be endorsed by the

Engineer or superceded by the Engineer's plans and specifications.

SPECIFICATIONS FOR MANUFACTURE AND INSTALLATION OF CONTECH MULTI-PLATE® SINGLE RADIUS ARCH

              II - MULTI-PLATE SINGLE RADIUS ARCH.

1.0 GENERAL

1.1 Manufacturer shall fabricate the MP Single Radius Arch culvert as shown on the plans.

Fabrication shall conform to the requirements of ASTM A-761 and shall consist of

                    plates, fasteners, and appurtenant items.

Plate thickness, end treatment and type of invert and foundation shall be as indicated

                    on the plans. All manufacturing processes including corrugating, punching, curving

                    and required galvanizing shall be performed within the United States of America.

1.2 The contractor shall verify all field dimensions and conditions prior to ordering materials.

2.0 DIMENSIONS

2.1 The proposed structure shall be a  MP Single Radius Arch with the following

                     dimensions:

Span: 6'-0" Rise: 2'-4"

Gage: 12

2.2 All plan dimensions on the contract drawings are measured in a true horizontal plan

                    unless otherwise noted.

3.0 ASSEMBLY AND INSTALLATION

3.1 Bolts and nuts shall conform to the requirements of ASTM A-449.  The structure shall

                    be assembled in accordance with the plate layout drawings provided by the

                    manufacturer and per the manufacturer's recommendations.

Bolts shall be tightened using an applied torque of between 100 and 300 ft.-lbs.

3.2 The structure shall be installed in accordance with the plans and specifications, the

                    manufacturer's recommendations, and AASHTO Standard Specification for Highway

                    Bridges - Section 26.

3.3 Trench excavation shall be made in embankment material that is structurally adequate.

The trench width shall be shown on the plans. Poor quality in situ embankment

material must be removed and replaced with suitable backfill as directed by the

                    Engineer.

3.4 Bedding preparation is critical to both structure performance and service life.  The bed

                    should be constructed to uniform line and grade to avoid distortions that may create

                    undesirable stresses in the structure and/or rapid deterioration of the roadway. The bed

                    should be free of rock formations, protruding  stones, frozen lumps, roots, and other

                    foreign matter that may cause unequal settlement.

3.5 Bedding shall provide a minimum of 4,000 psf bearing capacity. Foundation details for

                    bearing capacity less than 4,000 psf shall be approved by the Engineer.

3.6 The structure shall be assembled in accordance with the Manufacturer's instructions.

All plates shall be unloading and handled with reasonable care. Plates shall not be

                    rolled or dragged over gravel rock and shall be prevented from striking rock or other

                    hard objects during placement in trench or on bedding.

When assembled on a cast in place spread footing, the structure shall be assembled in

                    the footing starting at the upstream end. When assembled on a full invert or on flexible

                    footing pads, the invert or footing pad shall be placed starting at the downstream end.

                    The structure shell shall be assembled on the invert or footing pad starting at the inlet

                    end.  Circumferential seams shall be installed with the plate laps shingled downstream

                    as viewed from the inside of the structure.

The structure shall be backfilled using clean well graded granular material that meets

                    the requirements of AASHTO M-145 for soil classifications A-1, A-2 or A-3.

Backfill must be placed symmetrically on each side of the structure in 6 to 8 inch loose

                    lifts. Each lift shall be compacted to a minimum of 90 percent density per

AASHTO T-180

3.7 Construction loads that exceed highway load limits are not allowed to cross the

                    structure without approval from the Engineer.

Normal highway traffic is not allowed to cross the structure until the structure has

                    been backfilled and paved. If the road is unpaved, cover allowance to accommodate

                    rutting shall be as directed by the Engineer.

GROUP CLASSIFICATION

Sieve Analysis Percent Passing

No.  10 (2.000 mm)

No.  40 (0.425 mm)

No.  200 (0.075 mm)

Characteristics of Fraction

A-1 A-2 A-3*

Liquid Limits

Plasticity Index

Usual Materials

50 max.

----

51 max.

----

25 max.
35 max.

10 max.

---- ----40 max.

6 max. 10 max. Non Plastic

Gravel or Sand

With Silt or clay

Stone Fragment,

Gravel and Sand

Sand

Adapted from AASHTO M-145

----

----

Passing No.  40 (0.425 mm)

* Fine beach sands, windblown sands, stream deposited sands, etc., exhibiting fine, rounded

particles and typically classified by AASHTO M-145 as A-3 material should be avoided.
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#X @ X'-XX" IN BETWEEN

EACH CROSS MEMBER

(BOTTOM ONLY)

7
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8

"
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C
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.

#6 BARS CONTINUOUS

TOP & BOTTOM

PRECAST CONCRETE

EXPRESS FOOTING

1

1

2

" x 5

1

2

"

KEYWAY (TYP.)

#X @ X'-XX" IN BETWEEN

EACH CROSS MEMBER

(TOP ONLY)

INSIDE FACE OF

MULTI-PLATE

C.I.P.

CONCRETE

11

3

8

"

OPTION 1 (PREFERRED):

1. SET PRECAST EXPRESS FOOTINGS.

2. TIE REBAR INTO EXPRESS FOOTINGS.

3. ASSEMBLE PLATE STRUCTURE ON CROSS-MEMBERS OF EXPRESS FOOTINGS. (OR

ASSEMBLE PLATE STRUCTURE TO THE SIDE AND LIFT IT AND SET IT ON THE

PRECAST.) THE UNBALANCED CHANNEL SHOULD BE ATTACHED TO THE MULTI-PLATE.

4. POUR CAST-IN-PLACE CONCRETE IN EXPRESS FOOTINGS. THE CAST-IN-PLACE

CONCRETE WILL COVER THE BOTTOM 4" OF PLATE STRUCTURE.

4" THICK GRANULAR

SUBFOOTING

X

OPTION 2:

1. SET PRECAST EXPRESS FOOTINGS.

2. TIE REBAR INTO EXPRESS FOOTINGS.

3. POUR CAST-IN-PLACE CONCRETE IN EXPRESS FOOTING. FORM A KEYWAY IN THE

FOOTING MATCHING THE KEYWAY NOTCHES IN THE EXPRESS FOOTINGS.

4. ASSEMBLE PLATE STRUCTURE IN THE KEYWAYS OF THE FOOTING. (OR ASSEMBLE

PLATE STRUCTURE TO THE SIDE AND SET IT ON THE FOOTING.)

PRECAST REINFORCED CONCRETE EXPRESS™ FOUNDATION NOTES:

1. PRECAST FOUNDATION UNITS SHALL BE CONSTRUCTED AND INSTALLED IN ACCORDANCE

WITH SPECIFICATIONS FOR MANUFACTURE AND INSTALLATION OF EXPRESS FOOTINGS.

2. PRECAST AND CAST-IN-PLACE CONCRETE FOR EXPRESS FOUNDATIONS SHALL HAVE A

MINIMUM 28-DAY COMPRESSIVE STRENGTH OF 4000 PSI.  REINFORCING STEEL FOR

FOUNDATIONS SHALL CONFORM TO ASTM A615 OR A996, GRADE 60.

3. PRECAST FOUNDATION UNITS SHALL BE SET ON A MINIMUM 4-INCH THICK BASE LAYER OF

COMPACTED GRANULAR MATERIAL THE FULL WIDTH OF THE FOUNDATION.

4. COMPACTED BACKFILL MATERIAL MUST BE PLACED UP TO THE TOP OF THE PRECAST

FOUNDATION UNITS ON BOTH SIDES PRIOR TO PLACING CAST-IN-PLACE CONCRETE

PORTION OF FOUNDATIONS.

5. CONCRETE SURFACES WHICH CAST-IN-PLACE CONCRETE WILL BE PLACED AGAINST

SHALL BE CLEAN, FREE OF LAITANCE, DIRT, STANDING WATER AND ANY OTHER MATERIAL

THAT MAY IMPAIR THE BOND BETWEEN THE PRECAST CONCRETE AND CAST-IN-PLACE

CONCRETE.

6. CAST-IN-PLACE CONCRETE MIX USED TO FILL FOUNDATION SHALL BE ABLE TO FLOW INTO

ARCH SHIM SPACE OR NON-SHRINK GROUT SHALL BE PLACED UNDER ARCH UNIT LEG AT

FOUNDATION CROSS MEMBERS PRIOR TO PLACEMENT OF CAST-IN-PLACE PORTION OF

FOUNDATION.

7. IF THE AMBIENT TEMPERATURE AT THE TIME OF PLACEMENT OF CAST-IN-PLACE

CONCRETE IS ABOVE 90°F OR EXPECTED TO GO BELOW 35°F DURING THE CURE PERIOD,

THE CONTRACTOR SHALL FOLLOW THE REQUIREMENTS OF THE LATEST EDITION OF THE

AASHTO LRFD BRIDGE CONSTRUCTION SPECIFICATIONS, SECTION 8.6.2 HOT WEATHER

PROTECTION OR SECTION 8.6.4 COLD WEATHER PROTECTION.

8. IF CAST-IN-PLACE CONCRETE PORTION OF FOUNDATION IS TO BE PLACED PRIOR TO

SETTING OF MULTI-PLATE ARCH, CAST-IN-PLACE CONCRETE SHALL REACH A MINIMUM

COMPRESSIVE STRENGTH OF 2000 PSI BEFORE PLACEMENT OF MULTI-PLATE ARCH.

9.  FOUNDATION CONCRETE SHALL REACH ITS FULL DESIGN STRENGTH BEFORE

BACKFILLING OF MULTI-PLATE ARCH.

X
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NOTE:
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