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TACO BELL
FINAL DEVELOPMENT PLAN

851 NE WOODS CHAPEL ROAD

LOT 7B-1, CHAPEL RIDGE, LEE'S SUMMIT, MISSOURI

Missouri One-Call
1-800-344-7483

UTILITY CONTACTS

All existing utility locations shown are approximate only and are not guaranteed to
be accurate or all inclusive. Contractor shall be responsible for contacting all utility
companies and verifying the actual field locations of all utilities prior to any
construction activity. Contractor shall keep all utility locations current. Utilities
damaged through the negligence of the contractor to obtain the proper field
locations shall be the responsibility of the contractor to repair or replace at their
expense and at the direction of the utility company. The contractor shall pothole
and survey all utility crossings prior to construction of any portion of storm sewer,
sanitary sewer laterals, underdrains, conduit and any other subsurface element of
the project. The survey information shall be forwarded to the project engineer for
review. The contractor shall not begin construction on any subsurface element on
the project without the approval of the project engineer. Utility coordination,
potholing/surveying shall be subsidiary to other bid items.

BENCHMARKS

MILITARY GRID REFERENCE SYSTEM  (MGRS) BENCHMARK

BENCHMARK NUMBER: JA-134

ELEVATION= 969.81

DATUM: NAVD88

APPROVED BY:

Administrator, Engineering Services Division

SUBMITTED BY:

BHCRHODES

OVERLAND PARK, KANSAS

DateJay D. O'Dell, P.E.

MO PE-2017019021

Date

CIVIL ENGINEER DEVELOPER

BHC RHODES

7101 COLLEGE BOULEVARD, SUITE 400

OVERLAND PARK, KANSAS 66210

P (913) 663-1900

F (913) 663-1633

CONTACT:JAY D. O'DELL, P.E.

EMAIL: JAY.ODELL@IBHC.COM

FIRST STREET DEVELOPMENT

2929 E CAMELBACK ROAD, SUITE 116

PHOENIX, AZ 85016

PH: (602) 714-3099

CONTACT:CHRIS CZYZ

SURVEYOR OF RECORD

MCLAUGHLIN MUELLER, INC.

218 WEST MILL STREET

LIBERTY, MO 64068

CORP. L.S.: 1999141096

P (816) 407-0002

F (816) 407-0003

CONTACT:MARTIN MUELLER, PLS 2487

CITY OF LEE'S SUMMIT, MO

CODES ADMINISTRATION

CITY HALL

220 SE GREEN STREET

LEE'S SUMMIT, MO  64063

TEL: (816) 969-1200

FAX: (816) 969-1201

Contact: Joe Frogge

WATER UTILITIES

CITY HALL

1200 SE HAMBLEN RD

LEE'S SUMMIT, MO  64063

TEL: (816) 969-1900
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Contact: Joe Frogge

ELECTRIC COMPANY

KANSAS CITY POWER & LIGHT

TEL: (888) 471-5275
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GAS COMPANY
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Contact: Bobbie Saulsberry

PLANNING AND DEVELOPMENT

CITY HALL

220 SE GREEN STREET

LEE'S SUMMIT, MO  64063

TEL: (816) 969-1600

FAX: (816) 969-1619

Contact: Mike Wisenborn

PUBLIC WORKS

CITY HALL
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LEE'S SUMMIT, MO  64063

TEL: (816) 969-1800

FAX: (816) 969-1809

Contact: Sue Pyles

LEE'S SUMMIT FIRE DEPARTMENT

207 SE DOUGLAS ROAD

LEE'S SUMMIT, MO  64063

TEL: (816) 969-1300
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AT&T

TEL: (800) 464-7928
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GENERAL NOTES

1. All work in public easement and Right-of-Way shall be installed per the requirements and specifications of the City of Lee's Summit,

Missouri.

2. All existing topographic, survey, and utility information shown was provided to BHC Rhodes in the form of an Topographic Survey

prepared by McLaughlin Mueller, Inc. and dated April 4, 2019.  BHC Rhodes makes no guaranties as to the accuracy of the existing

information shown hereon.  Contractors shall satisfy themselves as to the existing conditions of the site and have all utilities located

prior to commencing construction.

3. The Contractor shall be required to obtain all Federal, State, and Local permits required for this project prior to commencing

construction.

4. Any work adjacent to or crossing existing streets requires proper traffic control devices.  Traffic control devices shall be placed in

accordance with the Manual of Uniform Traffic Control Devices (MUTCD).

5. The contractor shall be required to demolish, remove and dispose of all existing structures, pavements, and features necessary to

construct the improvements shown hereon.  Any waste materials generated during construction shall be removed from the site by

the Contractor and disposed of in accordance with all local, State, and Federal regulations governing such disposal.

6. The contractor shall prevent any trash, debris, or liquid wastes from being disposed of in sanitary sewers, storm sewers, or open

drainage systems.

7. The Contractor shall be solely responsible to protect adjacent property, structures, and other improvements from damage during

construction.  In the event of damage to adjacent property, structures, or improvements, the contractor shall repair or replace such

damage to the Owners's satisfaction at the Contractor's expense.

8. Contractors at the site shall be solely responsible for jobsite safety for all aspects of work shown hereon.

9. All work and materials used in the construction of the improvements shown hereon shall comply with all referenced standards,

specifications, and plan notes.

10. All buildings are shown as a reference only.  All buildings shall be located and constructed per the Architectural drawings prepared

by others.

11. Contractor shall be responsible for contacting all utility companies for field locations of underground utilities affected by the

contract.  All existing utilities indicated on these plans are according to the best information available to the engineer; however, all

utilities actually existing may not be shown.  Utilities damaged through the negligence of the contractor to obtain the location of

same shall be repaired or replaced at the expense of the contractor.

12. Coordinate with facility representative as to when construction activities may be performed to work with the operations of the

facility.

13. Any and all hazards shall be properly identified and barricaded from access during all non-construction periods.

14. Unless specified otherwise, all construction shall meet the requirements of the City of Lee's Summit's Design and Construction

Manual, except as modified by these plans.

LEGAL DESCRIPTION

CHAPEL RIDGE LOT 7B-1

The information concerning locations of underground utilities shown hereon which are not visible from

the surface, has been taken from the records and field locations of the various utility companies and has

not been field verified by this company. These locations are not to be construed as accurate or exact.

1. Bearings shown hereon are based on Missouri State Plane Coordinates 1983 from MGRS station

JA-134. N=312470.096m E=862368.275m grid factor=0.9999018 date of adjustment=2003

2. This Tract contains 40,528 square feet or 0.93 acres.

3. Contours are shown at 1 foot intervals.

4. Based on record research and field exploration, there were no oil or gas wells located on site.

The subject property lies within Flood Zone X, as shown on the JACKSON COUNTY, MISSOURI Flood Insurance Rate

Map (F.I.R.M.).

Map Number: 29095C0430G

Effective Date: 01/20/2017

NOTE: This statement is provided for informational purposes only and shall in no way constitute a basis for a flood

certificate. No field work was performed to establish the boundaries of this zone. The information was derived by

scaling the subject property on the above referenced map.

SURVEY NOTES

UTILITY NOTES

FLOOD STATEMENT
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SECTION 18-T14S-R25E
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01 SAW CUT AND REMOVE EXISTING CURB FOR LIMITS SHOWN

02 CLEAR, GRUB AND PREPARE SITE PER RECOMMENDATIONS OF GEOTECHNICAL REPORT

03 CONTRACTOR TO COORDINATE REMOVAL/REALIGNMENT OF GUY WIRES WITH KCP&L PRIOR TO

GRADING OPERATIONS NEAR UTILITY EASEMENT

04 LIMITS OF OFFSITE DEMOLITION FOR STORM SEWER SHOWN FOR REFERENCE ONLY. SEE DETAIL

THIS PAGE FOR PAVEMENT PATCH/TRENCH SPECIFICATIONS. SEE GENERAL NOTE 5.

05 DO NOT DISTURB EXISTING HYDRANT

06 DO NOT DISTURB EXISTING LIGHT POLES OR ELECTRICAL CONDUIT/WIREING

07 PROTECT EXISTING TREE. CONTRACTOR TO REPLACE IF DAMAGED

1. All materials shall be removed and disposed of off-site. It is the contractors responsibility to meet all
applicable laws and regulations pertaining to the disposal of construction/demolition material.

2. All protection fencing shall be installed prior to demolition/construction activity.

3. Contractor shall verify location of all utilities prior to any excavation or construction activity.

4. Ensure demolition and construction activity has minimal impact on the operations of adjacent property
owners.

5. All offsite disturbed areas shall be restored to pre-construction condition or as directed and agreed
upon by property owner and First Street Development

DEMOLITION NOTES

GENERAL NOTES
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000

DETAILS

SITE LEGEND

PARKING STALL COUNT

STANDARD CURB & GUTTER

RETAINING WALL

PROPOSED BUILDING

ASPHALT PAVEMENT

MEDIUM DUTY PCC PAVEMENT

HEAVY DUTY PCC PAVEMENT

CONCRETE SIDEWALK

#

00

SITE DATA

01 LEAD FREE, WATER-BORNE EMULSION BASED WHITE TRAFFIC PAINT FOR PARKING LOT STRIPING.

COORDINATE WITH ARCHITECT AND DEVELOPER PRIOR TO CONSTRUCTION.

02 DUMPSTER ENCLOSURE. SEE SHEET A9.0

03 LANDSCAPING AREA. SEE SHEET L1.0.

04 MENU BOARD.

05 SPEAKER BOX.

06 PROPOSED STORM STRUCTURES. SEE SHEET C6.0 & C7.0

07 1000 GALLON TRAFFIC RATED GREASE INTERCEPTOR. SEE SHEET C5.0 & C5.1 FOR MORE INFORMATION.

08 GAS METER.

09 TRANSFORMER PAD. SEE SHEET C5.0

10 CLEARANCE BAR.

11 WATER METER. SEE SHEET C5.0

12 LIGHT POLE

13 PROPOSED REDI-ROCK RETAINING WALL

14 CURB AND GUTTER ADJACENT TO CONCRETE PARKING PAVEMENT SHALL BE POURED INTEGRAL.

15 42" AMERISTAR FENCE WHERE WALL EXCEEDS 30" IN HEIGHT

16 EXISTING GUY WIRES TO BE RELOCATED.

17 BACK OF CURB ALONG DRIVE-THRU, ADJACENT TO BUILDING SHALL EXTEND BACK TO FOOTING

18 KCP&L SECTIONALIZER

19 IRRIGATION METER

CONSTRUCTION NOTES

TOTAL FLOOR AREA: 2,545 SQ FT

TACO BELL 2,000 SQ FT

DRIVE-THRU COFFEE (NO SIT-DOWN) 545 SQ FT

SITE AREA: 40,528 SQ FT (± 0.93 ACRES)

DISTURBED AREA: 44,361 SQ FT (± 1.02 ACRES)

PARKING DATA

CITY REQUIREMENTS-

RESTAURANT (FAST FOOD AND SIT-DOWN) 28 STALLS

14 SPACES REQUIRED FOR EACH 1000 SF

OF GROSS FLOOR AREA

COFFEE SHOP 4 STALLS

2 SPACES PER BUILDING, 1 PER EACH

EMPLOYEE MAX SHIFT (2 MAX SHIFT)

STALLS REQUIRED 32

TOTAL STALLS PROVIDED 32

STANDARD STALLS PROVIDED

ADA ACCESSIBLE STALLS REQUIRED 2 (1 VAN)

STACKING REQUIRED 4 CARS FROM MENU BOARD

STACKING PROVIDED 4 CARS FROM MENU BOARD

IMPERVIOUS AREA: 26,788 SQ FT

FLOOR AREA RATIO: 0.063

ZONING: CP-2

WATERSHED (HUC12): MAY BROOK-LITTLE BLUE RIVER
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12

15

09
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15
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17

SEE CONSTRUCTION DETAILS - SHEETS  C9.1-C9.3

001 CONCRETE CURB & GUTTER (CITY STANDARD)

002 P.C.C. PAVEMENT SECTION

003 ASPHALT PAVEMENT SECTION

004 (ADA) ACCESSIBLE PARKING STRIPING

005 (ADA) ACCESSIBLE PARKING SIGNAGE

006 CONCRETE SIDEWALK SECTION

007 SANITARY SEWER CLEANOUT

008 TYPE "A" SIDEWALK RAMP

009 STEEL/CONCRETE BOLLARD

010 TYPE "B" SIDEWALK RAMP

011 TYPE "C" SIDEWALK RAMP

012 VALLEY GUTTER
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Back of Curb

PNT# EASTING NORTHING

001 2829249.8736 1025169.5206

002 2829294.5163 1025168.0878

003 2829298.6416 1025171.9585

004 2829298.6561 1025172.4147

005 2829293.8338 1025177.5708

006 2829261.5567 1025178.7020

007 2829234.9595 1025207.0065

008 2829238.7765 1025335.1224

009 2829259.2867 1025349.3263

010 2829297.7580 1025336.1654

011 2829301.9889 1025335.3922

012 2829387.5244 1025332.6664

013 2829402.0351 1025317.2227

014 2829400.6171 1025269.9016

015 2829404.7210 1025247.7387

016 2829413.0533 1025203.9654

017 2829412.6835 1025193.8377

018 2829397.1150 1025168.5353

019 2829398.0113 1025164.7823

020 2829386.0322 1025184.4565

021 2829360.1900 1025185.3096

022 2829358.6413 1025183.8599

023 2829358.2644 1025171.5650

024 2829344.0517 1025183.7847

025 2829342.1116 1025185.8428

026 2829339.0719 1025185.9325

027 2829326.0451 1025179.1213

028 2829323.7094 1025172.4835

029 2829328.5947 1025166.9694

030 2829351.2785 1025166.2940

031 2829359.5006 1025170.1913

032 2829371.9215 1025176.0345

033 2829375.1267 1025175.9205

034 2829400.9003 1025199.9960

035 2829401.0613 1025204.4032

036 2829393.1532 1025244.2113

037 2829391.7582 1025248.0320

038 2829387.9450 1025248.1432

039 2829388.7838 1025275.6447

040 2829389.7226 1025307.6771

041 2829376.6553 1025320.1638

042 2829376.0994 1025320.1803

043 2829370.9527 1025315.3314

044 2829369.8776 1025279.2442

045 2829372.7792 1025276.1565

046 2829342.2617 1025309.0943

047 2829345.6485 1025305.4919

048 2829345.6207 1025304.5585

049 2829342.0091 1025301.1645

050 2829331.0148 1025301.5202

051 2829327.6295 1025305.1226

052 2829327.6572 1025306.0512

053 2829331.2672 1025309.4451

054 2829328.3124 1025210.5600

055 2829339.3067 1025210.2043

056 2829342.6917 1025206.5930

057 2829342.6270 1025204.5940

058 2829339.0157 1025201.2091

059 2829328.0214 1025201.5648

060 2829324.6364 1025205.1761

061 2829324.7011 1025207.1751

062 2829281.4805 1025200.0676

063 2829294.9745 1025199.6656

064 2829294.7006 1025190.6764

065 2829282.2007 1025191.0656

066 2829281.3722 1025196.5907

067 2829275.4116 1025196.7763

068 2829274.2411 1025191.3134

069 2829261.9778 1025191.6952

070 2829247.9538 1025206.6194

071 2829276.1485 1025205.7888

072 2829250.0250 1025276.1398

073 2829257.5883 1025286.9267

074 2829278.5797 1025286.3227

075 2829278.2576 1025275.1318

076 2829283.7120 1025274.9693

077 2829284.0331 1025268.9571

078 2829283.8545 1025262.9598

079 2829283.1760 1025256.9773

080 2829251.2862 1025318.4722

081 2829270.4732 1025331.7598

082 2829300.6415 1025321.4393

083 2829299.7578 1025316.5750

084 2829284.9648 1025317.0157

085 2829279.4672 1025317.1795

Radius

R# EASTING NORTHING RADIUS

R01 2829372.8762 1025279.1549 3.00

R01 2829294.6436 1025172.0858 4.00

R02 2829293.6587 1025172.5739 5.00

R03 2829262.4473 1025206.1876 27.50

R04 2829262.4473 1025206.1876 14.50

R05 2829294.8439 1025195.1708 4.50

R06 2829254.2697 1025334.6608 15.50

R07 2829265.7798 1025318.0404 14.50

R08 2829302.4514 1025349.8848 14.50

R09 2829299.8323 1025319.0739 2.50

R10 2829375.9505 1025315.1825 5.00

R11 2829376.2979 1025308.1691 12.00

R12 2829387.0419 1025317.6741 14.88

R13 2829450.0633 1025267.5963 61.00

R14 2829450.0633 1025267.5963 49.50

R15 2829313.1202 1025207.6228 100.00

R16 2829313.1179 1025207.6224 88.00

R17 2829382.7004 1025194.8454 30.00

R18 2829375.9170 1025200.9080 25.00

R19 2829398.0760 1025166.7813 2.00

R20 2829371.3886 1025161.0439 15.00

R21 2829351.5752 1025176.2896 10.00

R22 2829328.6828 1025171.9686 5.00

R23 2829338.6296 1025170.9390 15.00

R24 2829342.0526 1025183.8437 2.00

R25 2829360.1405 1025183.8104 1.50

R26 2829339.1289 1025204.7072 3.50

R27 2829328.1346 1025205.0629 3.50

R28 2829328.1992 1025207.0619 3.50

R29 2829339.1935 1025206.7062 3.50

R30 2829342.1222 1025304.6627 3.50

R31 2829342.1500 1025305.5961 3.50

R32 2829331.1556 1025305.9469 3.50

R33 2829331.1279 1025305.0184 3.50
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LEGEND

PROPERTY LINE

W

EXISTING WATER MAIN

UGE

EXISTING UNDERGROUND ELECTRIC

SS

EXISTING SANITARY SEWER MAIN

EXISTING STORM SEWER MAIN

GAS

EXISTING GAS MAIN

CONCRETE CURB AND GUTTER

ISOLATION JOINT

CONTRACTION JOINT

JOINTING AND DOWEL NOTES

1. CONSTRUCTION JOINTS SHOWN ARE RECOMMENDATIONS. CONTRACTOR TO DETERMINE IF ALTERATIONS ARE NEEDED PER

CONSTRUCTION SCHEDULE AND METHODS.

2. WIDTH TO LENGTH RATIO TO NOT EXCEED 1.25 TIMES

3. SLABS MARKED "R" SHALL BE REINFORCED WITH STEEL WELDED WIRE FABRIC OF THE SIZES SHOWN IN TABLE 1. OTHER

WWF SIZES MAY BE USED PROVIDED THE STEEL AREA (SQ INCHES/FOOT) IN THE LONGITUDINAL AND TRANSVERSE

DIRECTIONS IS EQUAL TO OR EXCEEDS THAT SHOWN IN TABLE 1.

4. EPOXY COATED DOWEL BARS SHALL BE DRILLED 9" DEEP (9" IN EXISTING PAVEMENT AND 9" INTO PROPOSED PAVEMENT), 12"

ON CENTER OF THE VERTICAL FACE OF EXISTING PAVEMENT BY USE OF A MECHANICAL RIG, CLEAN HOLES THROUGH OUT

5. DRILLING BY HAND OR PUSHING DOWEL BARS INTO GREEN CONCRETE IS NOT ACCEPTABLE

6. DRILLING, CLEANING, AND GROUTING SHALL BE PERFORMED PER THE EPOXY MANUFACTURERS'S REQUIREMENTS FOR THIS

SPECIFIC APPLICATION

7. ASSURE SAW JOINTS ARE CLEAN AND DRY PRIOR TO THE APPLICATION OF THE JOINT SEALANT

9. FOR EPOXY GROUT, THE HOLE DIAMETER SHALL BE NOT MORE THAN 

1

8

" LARGER THAN DOWEL DIAMETER OR AS DIRECTED BY

THE EPOXY MANUFACTURER

10. INSTALL CLOSED CELL BACKER RODS AFTER JOINTS HAVE BEEN CLEANED AND DRIED IN ACCORDANCE WITH SEALANT

MANUFACTURER'S REQUIREMENTS

11. AREA'S WHERE SIDEWALK ABUTS CURB, EITHER ISOLATION JOINTS WITH FELT EXPANSION MATERIAL SHALL BE USED OR

SAWCUTS IN CURB SHALL BE IN LINE WITH CURB CUTS OF SIDEWALK

12. INSTALL BACKER ROD AT CONSISTENT AND UNIFORM DEPTH

13. JOINT SEALANT APPLICATION SHALL BE IN STRICT COMPLIANCE

WITH SEALANT MANUFACTURER'S REQUIREMENTS.

N
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TABLE 1

PAVEMENT

THICKNESS

MAXIMUM DOWEL

SPACING

MINIMUM DOWEL

LENGTH

MINIMUM DOWEL

DIAMETER

LESS THAN 8" 12" 16" 3/4"

8" TO 11" 12" 16" 1"

12" TO 15" 15" 20" 1-1/4"

TABLE 2

PAVEMENT

THICKNESS

MINIMUM REQUIRED AREA OF

STEEL (SQ. IN. / FT)

WELDED WIRE FABRIC

6" 0.036

4 x 4 - W1.4 x W1.4

6 x 6 - W2.0 x W2.0

8" 0.048

4 x 4 - W2.0 x W2.0

6 x 6 - W2.9 x W2.9

TABLE 3

PAVEMENT

THICKNESS

MAXIMUM TIE BAR

SPACING

MINIMUM TIE BAR

LENGTH

MINIMUM TIE BAR

SIZE

LESS THAN 8" 12" 16" NO. 6

8" TO 11" 12" 16" NO. 8

T

REINFORCE SLABS MARKED "R"

ON JOINT PLAN WITH WELDED

STEEL WIRE FABRIC.  SEE TABLE 2

FOR SIZE OF WELDED WIRE FABRIC.

1

2

 WIRE SPACING

OR 3" MAX.

XXXXXX

PAVEMENT JOINT

OR EDGE

SLAB REINFORCING DETAIL

T = PAVEMENT THICKNESS

T/4 + 1"

SEE EXPANSION JOINT

SEALANT DETAILS

NEW PAVEMENT

EXISTING

PAVEMENT

3

4

" PREMOLDED

JOINT MATERIAL

T

1
.
2

5
 
*
 
T

5' MINIMUM

THICKENED EDGE EXPANSION JOINT

EXISTING

PAVEMENT

1

2

 DOWEL LENGTH

JOINT SEALANT

PAINT AND OIL

END OF DOWEL

SEE TABLE 1 FOR

SIZE AND SPACING

DRILL AND EPOXY

GROUT DOWEL

DOWELED JOINT BETWEEN

NEW & EXISTING PAVEMENT

T = PAVEMENT THICKNESS

NEW

PAVEMENT

T

T
/
2

COMPLETED CONSTRUCTION

JOINT SEALANT DETAIL

POURED JOINT SEALANT

RECESSED 1/8" TO 1/4"

BELOW TOP OF PAVEMENT

DEPTH OF SAWCUT AS

REQ'D FOR SEALANT,

SEALANT RECESS AND

BACKER ROD.

NON-MOISTURE ABSORPTIVE,

NON-REACTIVE BACKER ROD

TO FIT SNUG IN JOINT

CONSTRUCTION JOINT

DEPTH OF SEALANT AS

RECOMMENDED BY THE

SEALANT MANUFACTURER

1/2" TO 5/8"

FIBERBOARD OR

APPROVED EQUAL.

CONCRETE

PAVEMENT

BUILDING WALL.

SEE STRUCTURAL PLANS

ISOLATION JOINT

DEPTH OF SAWCUT

AS REQ'D FOR

SEALANT, SEALANT

RECESS AND

BACKER ROD.

DEPTH OF SEALANT AS

RECOMMENDED BY THE

SEALANT MANUFACTURER

NON-MOISTURE

ABSORPTIVE,

NON-REACTIVE

BACKER ROD

TO FIT SNUG IN

JOINT

POURED JOINT SEALANT

RECESSED 1/8" TO 1/4"

BELOW TOP OF PAVEMENT

FINAL SAWCUT

FOR JOINT SEALANT

RESERVOIR

COMPLETED EXPANSION

JOINT SEALANT DETAIL

PREFORMED

NON-EXTRUDING

JOINT FILLER

NON-MOISTURE

ABSORPTIVE,

NON-REACTIVE

BACKER ROD

TO FIT SNUG IN

JOINT

DEPTH AS REQ'D

FOR JOINT

SEALANT, SEALANT

RECESS AND

BACKER ROD.

1/4" R.

DEPTH OF SEALANT AS

RECOMMENDED BY THE

SEALANT MANUFACTURER

3

4

" ± 

1

16

"

POURED JOINT

SEALANT

RECESSED 1/8" TO

1/4" BELOW TOP OF

PAVEMENT

T = PAVEMENT THICKNESS

1/8" MIN.

INITIAL

SAWCUT

1/2" TO 5/8"

1/2" TO 5/8"

T
/
4
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GRADING NOTES

BENCHMARKS               (DATUM: NAVD88)

FFE 956.33

FFE

960.00

P
R
I
V
A
T
E
 
D

R
I
V
E

WOODS CHAPEL ROAD

PRICE CHOPPER LOT

COUNTRY CLUB

BANK LOT

1. GRADING MATERIALS AND PROCEDURES SHALL BE IN ACCORDANCE WITH CITY OF LEE'S SUMMIT SPECIFICATIONS,

LATEST EDITIONS AND THE GEOTECHNICAL REPORT. IN CASE OF CONFLICT, NOTIFY ENGINEER FOR DIRECTION

2. EXISTING GRADES ARE FROM AN ALTA/TOPOGRAPHIC SURVEY PROVIDED BY MCLAUGHLIN MUELLER, INC. DATED

APRIL 2019. BHC RHODES MAKES NO GUARANTEES AS TO THE ACCURACY OF THE DATA PRESENTED. THE

CONTRACTOR SHALL FIELD VERIFY ALL GRADES TYING INTO ROAD GRADES PRIOR TO CONSTRUCTION. NOTIFY

ENGINEER OF ANY CONFLICTS.

3. ALL DEBRIS RESULTING FROM CONSTRUCTION OPERATIONS SHALL BE HAULED OFF SITE AND DISPOSED OF PROPERLY

AND LEGALLY.

4. CONTRACTOR SHALL OBTAIN SOILS SUITABLE AS STRUCTURAL FILL FROM OFF-SITE SOURCES, AS NEEDED. ALL

BORROW MATERIALS MUST BE TESTED AND APPROVED BY THE GEOTECHNICAL ENGINEER PRIOR TO IMPORTING THE

SOILS TO THE PROJECT SITE.

5. FILL MATERIALS REQUIRED FOR THIS PROJECT AND PLACEMENT OF THOSE MATERIALS SHALL BE IN ACCORDANCE

WITH THE RECOMMENDATIONS SET FORTH IN THE GEOTECHNICAL REPORT. FILL MATERIALS SHALL NOT BE PLACED

ON FROZEN SOIL, ORGANIC MATERIALS, OR SOFT SUBGRADE.

6. SUBGRADE IN EXCAVATED AREAS UNDER PROPOSED PAVEMENT SHALL BE SCARIFIED AND PROPERLY COMPACTED AND

MOISTURE CONDITIONED. IMMEDIATELY PRIOR TO PLACEMENT OF PROPOSED PAVEMENT.

7. ALL TOPSOIL, VEGETATION, ROOT STRUCTURES, AND DELETERIOUS MATERIALS SHALL BE STRIPPED FROM THE

GROUND SURFACE PRIOR TO THE PLACEMENT OF FILL MATERIALS. TOPSOIL SHALL BE STOCKPILED FOR

RE-DISTRIBUTION DURING LANDSCAPING OPERATIONS. FAILURE TO PROPERLY STOCKPILE TOPSOIL WILL RESULT IN

THE CONTRACTOR HAULING IN TOPSOIL AT NO ADDITIONAL COST TO THE OWNER.

8. CONTRACTOR SHALL OBTAIN THE ACCEPTANCE OF THE ON-SITE GEOTECHNICAL REPRESENTATIVE FOR THE EXISTING

GROUND SURFACE MATERIALS AND THE PROPOSED FILL MATERIAL PRIOR TO THE PLACEMENT OF FILL.

9. ALL EXISTING AND PROPOSED CONTOURS ARE SHOWN AT 1 FOOT INTERVALS.

10. ALL PROPOSED CONTOUR LINES AND SPOT ELEVATIONS SHOWN ARE FINISH GROUND ELEVATIONS. CONTRACTOR

SHALL ACCOUNT FOR PAVEMENT DEPTHS, ROCK SUBGRADE, BUILDING PADS, TOPSOIL, ETC WHEN GRADING THE SITE.

11. ALL DISTURBED AREAS THAT ARE NOT TO BE PAVED (GREEN SPACES) SHALL BE FINISH GRADED WITH A MINIMUM

OF SIX (6) INCHES OF TOPSOIL.

12. PRIOR TO PLACING ANY CONCRETE OR ASPHALT PAVEMENT THE CONTRACTOR SHALL PERFORM A PROOF ROLL OF

THE PAVEMENT SUB-GRADE WITH A FULLY LOADED TANDEM AXLE DUMP TRUCK. THE PROOF ROLL SHALL BE

CONDUCTED IN THE PRESENCE OF THE ENGINEER AND/OR THE ON-SITE GEOTECHNICAL REPRESENTATIVE. AREAS

THAT DISPLAY RUTTING OR PUMPING ARE CONSIDERED UNSATISFACTORY TO THE ENGINEER AND SHALL BE

RE-WORKED AND A FOLLOW-UP PROOF ROLL SHALL BE CONDUCTED PRIOR TO ACCEPTANCE OF THE SUB-GRADE FOR

PAVING.

13. FINISHED GRADES SHALL NOT BE STEEPER THAN 3:1.

14. ALL GRADING WORK SHALL BE CONSIDERED UNCLASSIFIED. CONTRACTOR SHALL BACKFILL ALL PROPOSED PAVEMENT.

15. ALL AREAS ALONG ACCESSIBLE ROUTE SHOWN ON THIS PAGE SHALL COMPLY WITH CURRENT ADA STANDARDS.

16. PAVEMENT ELEVATIONS TO BE 6" (.5') BELOW TOP OF CURB ELEVATION (TC) UNLESS OTHERWISE NOTED

17. CONTRACTOR RESPONSIBLE FOR FIELD VERIFYING ALL PROPOSED GRADES ENSURE POSITIVE DRAINAGE BOTH WITH

PROPOSED IMPROVEMENTS AND SURROUNDING EXISTING CONDITIONS. NOTIFY THE ENGINEER IN CASE OF CONFLICT.

18. CONTRACTOR SHALL NOT PLACE, SPREAD, OR COMPACT ANY FILL DURING UNFAVORABLE WEATHER CONDITIONS. THE

CONTRACTOR SHALL REMOVE AND REPLACE OR OTHERWISE CORRECT ALL WORK WHICH IS DAMAGED AS A RESULT

OF WEATHER OR WATER RELATED FACTORS OR DOES NOT MEET THE SPECIFICATIONS AT NO EXPENSE TO THE

OWNER.

19. THE CONTRACTOR SHALL PROVIDE SUITABLE BERMS AND CHANNELS TO CONTROL OR DIRECT WATER TO SEDIMENT

CONTROL DEVICES AND AS MAY BE NECESSARY TO PREVENT EROSION, FLOODING, OR OTHER DAMAGE TO THE SITE,

ADJACENT PROPERTY, AND THE WORK.

20. WHEN THE MOISTURE CONTENT OF SOIL PROPOSED FOR USE AS COMPACTED FILL MATERIAL IS MORE THAN THE

LIMIT SPECIFIED, IT SHALL NOT BE USED UNLESS AND UNTIL THE MOISTURE CONTENT HAS BEEN REDUCED TO THE

ACCEPTABLE AMOUNT.  WHEN THE MOISTURE CONTENT IS BELOW THE LIMIT SPECIFIED, APPROPRIATE AMOUNTS OF

WATER SHALL BE ADDED AND BLENDED UNIFORMLY THROUGHOUT THE MATERIAL.  SOILS HAVING MOISTURE

CONTENTS ABOVE OR BELOW THE SPECIFIED LIMITS SHALL NOT BE INCORPORATED INTO THE WORK.

21. THE CONTRACTOR SHALL CLEAN AND REPAIR SILT FENCES, INLET FILTERS AND ALL OTHER BMPS INSTALLED DURING

CONSTRUCTION AND LEAVE ENTIRE JOB SITE CLEAN AND SMOOTH WITH NO AREAS THAT WILL POND WATER.
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UTILITY NOTES

1. Contractor shall refer to all specifications, guidelines, and installation

drawings  from Lees Summit, Spire Energy, and KCP&L for the installation

of all service lines.

2. Contractor to ensure 12" minimum vertical separation between utilities at

crossings. Contractor to call civil if any conflicts between utilities are found.

3. All utilities shall be installed in separate trenches unless otherwise specified

CONSTRUCTION NOTES

W - WATER SERVICE INFORMATION - LEES SUMMIT WATER

01 1"  DOMESTIC WATER METER FOR TACO BELL SERVICE

02 133 LF OF 1 

1

2

" TYPE K COPPER TO TACO BELL BUILDING

03 TEE AND INSTALL 1" IRRIGATION METER.

04 CONNECT TO BUILDING SERVICE LINES. REFER TO PLUMBING PLANS

05 1" DOMESTIC WATER METER FOR COFFEE SHOP SERVICE

06 199 LF OF 1" TYPE K COPPER TO COFFEE SHOP BUILDING

07 TEE AND INSTALL 1" IRRIGATION METER.

E - ELECTRIC SERVICE INFORMATION - KANSAS CITY POWER & LIGHT (KCP&L)

01 CONTRACTOR TO INSTALL 22 L.F. OF 4" CONDUIT FROM POLE TO SECTIONALIZER PAD .

02 CONTRACTOR TO CONSTRUCT SECTIONALIZER PAD.

03 CONTRACTOR TO INSTALL 171 L.F. OF 4" CONDUIT FOR UNDERGROUND ELECTRIC SERVICE FROM SECTIONALIZER TO

TRANSFORMER PAD FOR PROPOSED TACO BELL.

04 CONTRACTOR TO INSTALL 236 L.F. OF P 4" CONDUIT FOR UNDERGROUND ELECTRIC SERVICE FROM SECTIONALIZER TO

TRANSFORMER PAD FOR PROPOSED COFFEE SHOP.

05 INSTALL 3 PHASE PAD TRANSFORMER WITH BOLLARDS.

06 CONTRACTOR TO INSTALL 17 L.F. 3" CONDUIT AND CONDUCTOR FOR SECONDARY UNDERGROUND ELECTRIC SERVICE LINE

FROM PROPOSED TRANSFORMER TO BUILDING FOR PROPOSED TACO BELL.

07 CONTRACTOR TO INSTALL 56 L.F. 3" CONDUIT AND CONDUCTOR SECONDARY UNDERGROUND ELECTRIC SERVICE LINE

FROM PROPOSED TRANSFORMER TO BUILDING FOR PROPOSED COFFEE SHOP.

08 CONNECT TO PROPOSED BUILDING SERVICE. SEE ELECTRICAL PLANS FOR CONTINUATION INTO BUILDING.

C - COMMUNICATION SERVICE INFORMATION

01 CONTRACTOR TO INSTALL 164 L.F. COMMUNICATION CONDUIT FOR PROPOSED TACO BELL. COORDINATE W/

COMMUNICATION UTILITY PROVIDER.

02 CONTRACTOR TO INSTALL 160 L.F. COMMUNICATION CONDUIT FOR PROPOSED COFFEE SHOP. COORDINATE W/

COMMUNICATION UTILITY PROVIDER.

03 CONNECT COMMUNICATIONS CONDUITS TO BUILDING. SEE ELECTRICAL PLANS FOR CONTINUATION INTO BUILDING.

G - GAS SERVICE INFORMATION - SPIRE ENERGY

01 CONNECT 2" PVC CONDUIT TO BUILDING FOR GAS SERVICE TO TACO BELL

02 SPIRE ENERGY TO INSTALL CONDUIT AND MAKE TAP

03 PROPOSED GAS METER LOCATION

ST - STORM SEWER INFORMATION

01 PRIVATE STORM SEWER LINE. SEE SHEET C7.0

SS - SANITARY SEWER INFORMATION

01      PRIVATE 8" SEWER EXTENSION. SEE SHEET C5.1

02 CONNECT 4" SDR-26 PVC TO TACO BELL BUILDING FOR GREASE SERVICE. FL @ BUILDING = 952.35

03 CONNECT 4" SDR-26 PVC TO TACO BELL BUILDING FOR SANITARY SEWER SERVICE. FL @ BUILDING = 952.353

04 INSTALL 7.5 L.F. 4" SDR-26 PVC FROM BUILDING TO GREASE INTERCEPTOR @ 2.0% SLOPE. FL = 952.20

05 INSTALL 1000 GALLON GREASE INTERCEPTOR.  FL IN = 952.20, FL OUT = 951.95

06 INSTALL 7.5 L.F. 2" VENT PIPE.

07 INSTALL 6.5 L.F. 4" SDR-26 PVC FROM BUILDING TO WYE CONNECTION @ 2.00% SLOPE. FL = 952.25

08 INSTALL 17.5 L.F. 4" SDR-26 PVC FROM WYE CONNECTION WITH CLEANOUT TO WYE CONNECTION WITH CLEANOUT @

2.00% SLOPE. END FL = 952.22

09 INSTALL 4.3 L.F. 4" SDR-26 PVC @ 2.0% FROM GREASE INTERCEPTOR TO WYE CONNECTION. END FL =  951.67

10 INSTALL 17.72 LF 4" SDR-26 PVC @ 17.3% FROM GREASE/SANITARY CONNECTION TO TOP OF MAIN. TOP OF PIPE

ELEVATION 948.61

11 CONNECT 4" SDR-26 PVC TO COFFEE SHOP BUILDING FOR SANITARY SEWER SERVICE. FL @ BUILDING = 956.00

12 INSTALL 13.7 L.F. 4" SDR-26 PVC @ 4.76% FROM BUILDING TO WYE WITH CLEANOUT. FL = 955.35

13 INSTALL 75.0 L.F. 4" SDR-26 PVC @ 4.76% WYE INTO 8" PRIVATE SEWER MAIN. TOP OF PIPE ELEVATION 951.77

BUILDING CONNECTION DETAIL
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TACO BELL SANITARY CONNECTION

STA=-0+07.39

N=1025175.36

E=2829227.83

COFFEE SHOP SANITARY CONNECTION

STA=0+98.96

N=1025200.98

E=2829330.75

INSTALL

108.24 L.F.

8" PVC

@ 2.50%

MANHOLE EX1

STA. 0+00.00

EXISTING 4.0' DIA. MANHOLE

N: 1025175.15

E: 2829235.22

MANHOLE A1

STA. 1+08.24

INSTALL 4.0' DIA. STD MANHOLE

E: 2829339.72

S

T

M

S

T

M

STM

STM

STM

STM

STM

S
T
M

STM

STM

STM

STM

STM

S
T
M

SANITARY

930

940

950

960

970

980

930

940

950

960

970

980

-0+50 0+00 1+00 2+00

EXISTING

8" PVC

@ 3.35%

E
X
I
S
T
I
N

G
 
4
'
 
M

A
N

H
O

L
E

R
I
M

 
E
L
.
=

 
9
5
3
.
2
4

M
A
N

H
O

L
E
 
E
X
1

S
T
A
.
 
0
+

0
0
.
0
0
,
 
S
A
N

I
T
A
R
Y

 
O

U
T
(
E
)
=

9
4
8
.
6
0
 
(
8
"
 
P
V
C
 
P
I
P
E
)

 
O

U
T
(
W

)
=

9
4
8
.
2
0
 
(
8
"
 
P
V
C
 
P
I
P
E
)

 
I
N

(
W

)
=

9
5
1
.
3
1
 
(
8
"
 
P
V
C
 
P
I
P
E
)

I
N

S
T
A
L
L
 
S
T
D

.
 
4
'
 
M

A
N

H
O

L
E

R
I
M

 
E
L
.
=

 
9
5
5
.
6
1

M
A
N

H
O

L
E
 
A
1

S
T
A
.
 
1
+

0
8
.
2
4
,
 
S
A
N

I
T
A
R
Y

INSTALL

108.24 L.F.

8" PVC

@ 2.50%

COFFEE SHOP

4" PVC SERVICE CONNECTION

STA=0+98.96

TOP OF PIPE = 951.77

TACO BELL

 4" PVC SERVICE CONNECTION

STA=-0+07.39

TOP OF PIPE = 948.609
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SANITARY NOTES

1. ALL NORTHINGS, EASTINGS, AND ALIGNMENT 

STATIONING FOR STORM STRUCTURES ARE TO CENTER OF

STRUCTURE UNLESS STATED OTHERWISE.

2. ALL CONSTRUCTION SHALL BE ACCORDING TO THE CITY

OF LEE'S SUMMIT'S SANITARY SEWER MAIN CONSTRUCTION

STANDARDS

3. SEE SHEET C9.3 FOR SANITARY MANHOLE DETAILS
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STORM NOTES

1. UNDERGROUND STORM PIPE SYSTEM DESIGNED TO CARRY MINIMUM 10 YEAR 24 HOUR STORM EVENT USING INTENSITY VALUE GIVEN BY

NOAA ATLAS 14 (i=3.40 for Tc = 5 min).

2. ALL STORM CONSTRUCTION TO BE DONE IN ACCORDANCE WITH CITY OF LEE'S SUMMIT SPECIFICATIONS.

3. PIPE LENGTHS SHOWN ARE MEASURED FROM CENTER TO CENTER OF STRUCTURE OR TO THE END OF FLARED END SECTION OR TO THE END

OF PIPE (WHERE APPLICABLE). ALL PIPES SHALL BE FIELD STAKED TO THE INSIDE WALL FACE OF THE STRUCTURE.

4. ALL PIPE SHALL BE PLACED IN TRENCH CONDITIONS. PLACE A MINIMUM OF 6 INCHES OF FILL OVER PROPOSED PIPE BEFORE TRENCHING

AND PIPE INSTALLATION. PROPOSED BACKFILL SHALL BE PLACED IN ACCORDANCE WITH PROJECT REQUIREMENTS.

5. UTILITY LINES AND STRUCTURES IN FILL AREAS BELOW PIPE GRADE SHALL NOT BE CONSTRUCTED UNTIL ALL CONSOLIDATION  OF THE FILL

IS COMPLETE AND SO APPROVED BY THE ON-SITE GEOTECHNICAL ENGINEER.

6. ALL CURB INLETS AND OTHER STRUCTURE SET AT LOW POINTS ARE TO BE SET LEVEL. ALL OTHER CURB INLETS ARE TO BE SET WITH THE

GRADE OF THE TOP OF CURB OR PAVEMENT.

7. PRECAST STRUCTURES MAY BE USED AT CONTRACTOR'S OPTION. ALL STORM STRUCTURES SHALL HAVE A SMOOTH UNIFORM POURED

CONCRETE INVERT FROM INVERT IN TO INVERT OUT.

8. THE LIDS OF ALL PRECAST STRUCTURES SHALL BE GROUTED TO THE TOP OF THE WALLS

9. NORTHING AND EASTINGS SHOWN ARE CENTER OF STRUCTURE OR TO END OF FLARED END SECTION.

10. ALL HDPE PIPE SHALL BE ADS N-12, OR APPROVED EQUAL, MEETING AASHTO M294, TYPE S OR ASTM F2306. THE PIPE SHALL HAVE A

SMOOTH INTERIOR AND ANNULAR EXTERIOR CORRUGATIONS. PIPE JOINTS SHALL BE JOINTED USING A BELL & SPIGOT JOINT MEETING

AASHTO M252, AASHTO M294 OR ASTM F2306. THE JOINT SHALL BE WATERTIGHT ACCORDING THE THE REQUIREMENTS OF ASTM D3212

AND GASKETS SHALL MEET THE REQUIREMENTS OF ASTM F477. GASKETS SHALL BE INSTALLED BY THE PIPE MANUFACTURER AND COVERED

WITH A REMOVABLE WRAP TO ENSURE THE GASKET IS FREE FROM DEBRIS. A JOINT LUBRICANT SUPPLIED BY THE MANUFACTURER SHALL BE

USED ON THE GASKET AND BELL DURING ASSEMBLY.

11. FITTINGS FOR PLASTIC PIPE SHALL CONFORM TO AASHTO M252, AASHTO M294, OR ASTM F2306 ALL WYES SHALL BE DUAL WALL WYES

CONSISTENT WITH THE ADS N-12 PIPE WATERTIGHT CONNECTIONS.

105

AREA 2

0.67 ACRES

C = 0.85

STRC103

AREA 4

0.06 ACRES

C = 0.92

STRC104

AREA 3

0.14 ACRES

C = 0.60
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LEGEND

FINISH GRADE 5' CONTOURS

FINISH GRADE 1' CONTOURS

EXISTING GRADE 10' CONTOURS

EXISTING GRADE 1' CONTOURS

PROPERTY LINE

SECTION LINE

PROPOSED STORM SEWER MAIN

PROPOSED STORM STRUCTURE NUMBER

PROPOSED DRAINAGE LIMITS

EXISTING CREEK CENTERLINE
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980

9
8
0

101

NOTES:

1. SEE SPECIFICATIONS FOR MATERIAL AND

COMPACTION REQUIREMENTS.

2. TAMPED FILL SHALL BE FINELY DIVIDED,

JOB EXCAVATED MATERIAL FREE OF DEBRIS,

ORGANIC MATERIAL, AND STONES,

COMPACTED PER SPECIFICATIONS.

3. HAND PLACED FILL SHALL BE FINELY

DIVIDED MATERIAL, FREE OF DEBRIS AND

STONES, COMPACTED PER SPECIFICATIONS.

ALL PIPE SHALL BE INSPECTED PRIOR TO

BACKFILL.

4. ALL PIPE COVERED PRIOR TO INSPECTION

SHALL BE UNCOVERED AT THE

CONTRACTORS EXPENSE.
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STRUCTURE EX1

STA. 0+00.00, STORM

EXISTING 4'x6' EXISTING CURB INLET

N: 1025039.49

E: 2829110.50

STRUCTURE 101

STA. 1+08.81, STORM

INSTALL 3'x4' JUNCTION BOX

N: 1025148.27

E: 2829112.88

STRUCTURE 102

STA. 2+86.57, STORM

INSTALL 3'x4' JUNCTION BOX

N: 1025142.72

E: 2829290.56

STRUCTURE 103

STA. 3+19.51, STORM

INSTALL 4'x4' STANDARD CURB INLET

N: 1025175.64

E: 2829291.77

STRUCTURE 104

STA. 3+69.21, STORM

INSTALL 4'x4' WITH NEENAH CURB INLET

N: 1025188.70

E: 2829339.72

STRUCTURE 105

STA. 4+38.76, STORM

INSTALL 4'x4' WITH NEENAH CURB INLET

N: 1025187.77

E: 2829409.27

EXISTING
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@ 1.63%

INSTALL
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18" HDPE

@ 0.75%

INSTALL
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INSTALL
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@ 1.00%
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@ 1.00%
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177.76 L.F.
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1. Prior to Land Disturbance activities, the contractor shall:
• Delineate the outer limits of any natural stream corridor designated with construction fencing.
• Install perimeter controls and request the inspection of the pre-construction erosion and sediment control measures designated on the approved erosion and

sediment control plan. Land disturbance work shall not proceed until there is a satisfactory inspection.
• Identify the limits of construction on the ground with easily recognizable indications such as construction staking, construction fencing, and placement of

physical barriers or other means acceptable to the City inspector and in conformance with the erosion and sediment control plan.

2. The contractor shall comply with all requirements of the Storm Water Pollution Prevention Plan, including but not limited to:
• The contractor shall seed, mulch, or otherwise stabilize any disturbed area where the land disturbance activity has ceased for more than 14 days.
• The contractor shall perform inspections of erosion and sediment control measures at the following minimum intervals:

o During active construction phases - at least once per week
o During periods of inactivity - at least once per 14 days
o After each rainfall event of ½ inch or more - within 24 hours of the rain event

• The contractor shall maintain an inspection log including the inspector's name, date of inspection, observations as to the effectiveness of the erosion and
sediment control measures, actions necessary to correct deficiencies, when the deficiencies were corrected, and the signature of the person performing the
inspection. The inspection log shall be available for review by the regulatory authority.

• The contractor shall have the erosion and sediment control plan routinely updated to show all changes and amendments to the plan. A copy of the erosion
and sediment control plan shall be kept on site and made available for review by the regulatory authority.

3. Unless otherwise noted in the plans, all seeding must conform to Division II-Construction and Materials Specification-Section 2150 published by the Kansas City
Metropolitan Chapter of the American Public Works Association dated May 21, 2008. Permanent seeding shall be installed after completion of final grading except
when seeding will occur outside of the acceptable seeding season as specified in Section 2150. When temporary seeding is installed, permanent seeding shall be
installed at the next seeding season. Temporary seeding shall not be used as a stabilization measure for a period exceeding 12 months. The Permit will not be
closed until permanent seeding has been established to a minimum of 70% density over the entire disturbed area.

4. The contractor shall maintain installed erosion and sediment control devices in a manner that preserves their effectiveness for preventing sediment from leaving the
site or entering a sensitive area such as a natural stream corridor, areas of the site intended to be left undisturbed, a storm sewer, or an on-site drainage channel.

5. The contractor is responsible for providing erosion and sediment control for the duration of a project. If the City determines that the BMPs in place do not provide
adequate erosion and sediment control at any time during the project, the contractor shall install additional or alternate measures that provide effective control.

6. Concrete wash or rinse water from concrete mixing equipment, tools and/or ready-mix trucks, tools, etc. may not be discharged into or be allowed to run directly
into any existing water body or storm inlet. One or more locations for concrete wash out will be designated on site, such that discharges during concrete washout
will be contained in a small area where waste concrete can solidify in place.

7. Chemicals or materials capable of causing pollution may only be stored onsite in their original container. Materials stored outside must be in closed and sealed
water-proof containers and located outside of drainage ways or areas subject to flooding. Locks and other means to prevent or reduce vandalism shall be used.
Spills will be reported as required by law and immediate actions taken to contain them.

8. Silt fences and erosion control BMPs which are shown along the back of curb must be installed within two weeks of curb backfill and prior to placement of base
asphalt. Exact locations of these erosion control methods may be field adjusted to minimize conflicts with utility construction; however, anticipated disturbance by
utility construction shall not delay installation.

9. Interior Silt Fence as necessary during construction. Portions may be limited as vegetation is established and hardscape is installed. Entire length may be installed at
the contractor's option to aid in stabilizing slopes.

10. Private Erosion & Sediment Control inspections are required in accordance with NPDES schedule and requirements.  After inspections, provide the City of Lee's
Summit with reports and documentation.
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NOTES:

1. CONTROL JOINT SPACING SHALL MATCH WIDTH OF SIDEWALK/DRIVE.

2. ISOLATION JOINTS SHALL BE PLACED @ 250' CENTERS OR WHERE WALKS ABUT CURBS, BUILDINGS, ETC....

3. ALL EXTERIOR CONCRETE SHALL HAVE A BROOM FINISH.

4. TRASH PAD TO HAVE 7" THICK PCC.

5. MoDOT 3500 PSI AT 28 DAYS, 4-INCH MAXIMUM SLUMP AND 5%-7% AIR ENTRAINED, MIX.

6" PORTLAND CEMENT CONCRETE. SEE

ABOVE FOR TRASH PAD PAVEMENT

THICKNESS

4" OPEN GRADED No 57 ROCK (OR SIMILAR)

12"min. 95%

COMPACTED SUBGRADE

(D698)

4" HEAVY ASPHALT BASE COURSE

6"MIN. 95% COMPACTED

SUBGRADE (D698)

2" ASPHALT SURFACE COURSE

BITUMINOUS PRIME COAT

BITUMINOUS TACK COAT

NOTES:

1. SHOP DRAWINGS FOR ASPHALT SHALL BE SUBMITTED PRIOR TO BATCHING. DENSITY TESTING FOR

ASPHALT SHALL BE AT A MINIMUM OF 3 PER LIFT PER DAY DURING THE ASPHALT LAYING OPERATION.

FINAL THICKNESS OF ASPHALT SHALL BE MEASURED AT 3 RANDOM LOCATIONS WITHIN THE SITE BY

CORING THE PAVEMENT. THE AVERAGE OF THESE 3 CORES MUST BE GREATER THAN THE MINIMUM

THICKNESS SPECIFIED IN THE PLANS.

2. ASPHALT PAVEMENT CONSTRUCTION SHALL ONLY COMMENCE WHEN AMBIENT TEMPERATURE IS 32

DEGREES FAHRENHEIT AND RISING.

3. THICKNESS SHOWN AS MINIMUM

6" MoDOT TYPE 5 AGGREGATE BASE

PER PLANS

ACCESSIBLE

PARKING SIGN PER

LOCAL REQ'S

(SEE PLAN FOR LOCATION)

8' MIN. AT VAN

ACCESSIBLE PARKING

STALL. SEE PLAN

VAN ACCESSIBLE

PARKING SIGN TYP.

SEE SIGN DETAIL

WHEEL STOP

PAINT 4" WIDE BLUE

STRIPING TYP.

WITHIN THE LOADING

AND UNLOADING ACCESS

AISLE, PAINT THE

WORDS "NO PARKING" IN

12" HIGH LETTERS MIN.

2'-0"

(MIN.)

STRIPES AT

36" O.C. (TYP.)

PEDESTRIAN

ROUTE

OF

STRIPE

(TYP.)

2% SLOPE MAX. IN ANY

DIRECTION (TYP.)

TYPICAL PAVEMENT

SYMBOL, 36"X36"

PER MUTCD STANDARD

"INTERNATIONAL SYMBOL

OF ACCESSIBILITY"

BLUE BACK GROUND

TRAFFIC WHITE SYMBOL

PER PLANS

SEE PLANS FOR SPECIFIC SIGN CALLOUT AND LAYOUT

(REFER TO PLAN

FOR INCLUSION)

(ADA) Accessible Parking Striping

IDEAL SHIELD BOLLARD SIGN COVER SYSTEM YELLOW COVER

WITH RED STRIPING 

1

8

" STANDARD BOLLARD COVER, 

1

8

"

NOMINAL WALL THICKNESS. TRIM TO BE DOME TIP PLASTIC

CAP.

CONCRETE FILLED 4" PIPE BOLLARD

TOP OF GRADE

CONCRETE FOUNDATION

12"

3
'
-
6
"

1
8
"

12"

1
"

6
"

5
'
-
0
"
 
M

I
N

.
 
T
O

G
R
A
D

E
 
(
T
Y
P
.
)

VAN

PARKING

PENALTY

UP TO 90 DAYS

$250. MIN. AND/OR

SUBSEQUENT OFFENSES

$250. 1    OFFENSE

ST

COMMUNITY SERVICE

TOW AWAY ZONE

AT OWNER'S EXPENSE

RESERVED

ACCESSIBLE

ADA SIGNAGE IN

ACCORDANCE WITH

LOCAL REGULATIONS

PENALTY SIGNAGE IN

ACCORDANCE WITH

LOCAL REGULATIONS

ADDITIONAL SIGN FOR

VAN ACCESSIBLE STALLS

1
2
"

5
2
"
 
M

I
N

.
 
T
O

G
R
A
D

E

1
"

(ADA) Accessible Parking Signage

NOTE:

1. CONCRETE TO BE AIR ENTRAINED, 4000 PSI CONCRETE

2. SUBGRADE TO BE MOISTURE CONDITIONED AND COMPACTED TO 95% MAX DENSITY PER ASTM D698

3. CONTRACTION JOINTS TO BE INSTALLED AT A LONGITUDINAL SPACING EQUAL TO THE SIDEWALK WIDTH,

BUT NOT TO EXCEED 6'. CONTRACTION JOINTS SHALL BE TO A DEPTH EQUAL TO 

1

4

 OF THE SIDEWALK

THICKNESS

4. EXPANSION JOINTS SHALL BE INSTALLED WHEN SIDEWALK ABUTS OR CONNECTS TO EXISTING

STRUCTURES, SIDEWALKS, CURB & GUTTER AND AT LONGITUDINAL SPACING NOT TO EXCEED 100'

5. ALL JOINTS ALONG THE ACCESSIBLE ROUTE SHALL BE OF A WIDTH NOT TO EXCEED 

1

2

"

Concrete Sidewalk Section
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Trash Access Detail

2

%

M

A

X

2

%

M

A

X

2

%

M

A

X

2

%

M

A

X

2

%

M

A

X

CURB FLAIR NOTE:

CURBS ALONG RAMP FLAIRS TO BE

STAINED (SHERWIN-WILLIAMS H&C

CONCRETE STAIN, SW4084 OR

APPROVED EQUAL) WITH A MICORNIZED

POLYMER SLIP RESISTANT ADMIXTURE

Type "B" Sidewalk Ramp

PLAN VIEW

SECTION  A-A

A

A

BOLT DETAIL

NOTES:

1. ALL JOINTS WITH EXISTING CURB SHALL BE TYPE #2 JOINTS.

2. A TYPE #2 JOINT SHALL BE PLACED AT ALL CURB RETURNS.

3. A TYPE #1 JOINT SHALL BE PLACED AT 15'OC.

4. AB-3 MAY BE USED AS A LEVELING COURSE TO BRING

SUBGRADE TO PROPER ELEVATION (6"max.).

5. DURING DRY CURB TRANSITIONS, WATER SHALL FLOW FROM

THE GUTTER TO THE LIP @ 0.5%min. SLOPE.

5
"

6
"

24"

Valley Gutter

EXPANSION JOINT MATERIAL

END OF SERVICE LINE

6" PVC

WYE

SEE SECTION DETAIL

AT RIGHT

0
'
-
1
0
"

10'-0" MIN.

CONCRETE SUPPORT PAD

CLEANOUT COVER & FRAME

NEENAH R-1976 OR

APPROVED EQUAL

THREADED PLUG

FITTING

CLEANOUT

ADAPTER

PVC PIPE

STUB

Sanitary Sewer Cleanout

Type "A" Sidewalk Ramp

3
'
-
0
"

4
'
-
0
"

12"

6" DIAMETER STEEL PIPE

PAINTED YELLOW

FILLED W/ CONCRETE

CONCRETE

BACKFILL

APPLY EXPANSION JOINT MATERIAL

(FOR BOLLARDS IN HEAVY DUTY

CONCRETE AREAS ONLY)

Steel/Concrete Bollard
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Front View

Top View

Top block (Width per design)

Block in second row down

Grout fence or

railing post in place

Field core into block in

second course

Grouted Connection

(2 Blocks)

Connection

Core through top block and grout posts in

V-shaped opening between lower blocks

• Spacing in multiples of 46 1/8" (1172 mm)

• Weight of 2 adjacent blocks on second

level down and 3 top row blocks available

to resist overturning forces
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REDI-ROCK CONSTRUCTION SPECIFICATIONS PEDESTRIAN GUARD RAIL DETAIL

SECTION 32 32 15

PRECAST MODULAR BLOCK GRAVITY RETAINING WALL

PART 1 - GENERAL

1.01 SUMMARY

A. This Section includes furnishing all materials and labor required for the design and construction of a precast concrete modular block (PMB) retaining wall without geosynthetic reinforcement.  Precast modular block retaining wall blocks under this

section shall be cast utilizing a wet-cast concrete mix and exhibit a final handling weight in excess of 1,000 pounds (450 kg) per unit.

B. Scope of Work:  The work shall consist of furnishing materials, labor, equipment and supervision for the construction of a precast modular block (PMB) retaining wall structure in accordance with the requirements of this section and in acceptable

conformity with the lines, grades, design and dimensions shown in the project site plans.

C.Drawings and General Provisions of the Contract, including General and Supplementary Conditions and Division 31, Division 32 and Division 33 also apply to this Section.

1.02 PRICE AND PAYMENT PROCEDURES

A. Allowances.  No allowance shall be made in the price of the retaining wall for excavation beyond the limits required for retaining wall construction as shown on the project plans.  The cost of excavation for the purposes of site access shall be

the responsibility of the General Contractor.  Removal of unsuitable soils and replacement with select fill shall be as directed and approved in writing by the Owner or Owner's representative and shall be paid under separate pay items.

B. Unit Prices.  In addition to a lump sum price pursuant to completion of the scope of work described in Part 1.01 of this Section, the General Contractor shall provide a unit price per square foot of vertical wall face that shall be the basis of

compensation for up to a ten (10) percent increase or reduction in the overall scope of the retaining wall work.

C.Measurement and Payment.

1. The unit of measurement for furnishing the precast modular block retaining wall system shall be the vertical area of the wall face surface as measured from the top of the leveling pad to the top of the wall including coping.  The final

measured quantity shall include supply of all material components and the installation of the precast modular block retaining wall system.

2. The final accepted quantities of the precast modular block retaining wall system will be compensated per the vertical face area as described above.  The quantities of the precast modular block retaining wall as shown on the plans and as

approved by the Owner shall be the basis for determination of the final payment quantity.  Payment shall be made per square foot of vertical wall face.

1.03 REFERENCES

A. Where the specification and reference documents conflict, the Owner's designated representative will make the final determination of the applicable document.

B. Definitions:

1. Precast Modular Block (PMB) Unit - machine-placed, “wet cast” concrete modular block retaining wall facing unit.

2. Geotextile - a geosynthetic fabric manufactured for use as a separation and filtration medium between dissimilar soil materials.

3. Drainage Aggregate - clean, crushed stone placed within and immediately behind the precast modular block units to facilitate drainage and reduce compaction requirements immediately adjacent to and behind the precast modular block units.

4. Unit Core Fill - clean, crushed stone placed within the hollow vertical core of a precast modular block unit.  Typically, the same material used for drainage aggregate as defined above.

5. Foundation Zone - soil zone immediately beneath the leveling pad.

6. Retained Zone - soil zone immediately behind the drainage aggregate and wall infill for wall sections designed as modular gravity structures.

7. Leveling Pad - hard, flat surface upon which the bottom course of precast modular blocks are placed.  The leveling pad may be constructed with crushed stone or cast-in-place concrete.  A leveling pad is not a structural footing.

8. Wall Infill - the fill material placed and compacted between the drainage aggregate and the excavated soil face in retaining wall sections designed as modular gravity structures.

C.Reference Standards

1. Design

a. AASHTO LRFD Bridge Design Specifications, 7th Edition, 2014.

b. Minimum Design Loads for Buildings and Other Structures - ASCE/SEI 7-10.

c. International Building Code, 2012 Edition.

d. Design Manual for Segmental Retaining Walls, National Concrete Masonry Association, 3rd Edition, 2010

2. Precast Modular Block Units

a. ACI 201 - Guide to Durable Concrete

b. ACI 318 - Building Code Requirements for Structural Concrete

c. ASTM C33 - Standard Specification for Concrete Aggregates

d. ASTM C39 - Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens

e. ASTM C94 - Standard Specification for Ready-Mixed Concrete.

f. ASTM C136 - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.

g. ASTM C143 - Standard Test Method for Slump of Hydraulic-Cement Concrete.

h. ASTM C150 - Standard Specification for Portland Cement

i. ASTM C231 - Standard Test Method for Air Content of Freshly Mixed Concrete by the Pressure Method.

j. ASTM C260 - Standard Specification for Air-Entraining Admixtures for Concrete.

k. ASTM C494 - Standard Specification for Chemical Admixtures for Concrete.

l. ASTM C595 - Standard Specification for Blended Hydraulic Cements.

m. ASTM C618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete.

n. ASTM C666 - Standard Test Method for Concrete Resistance to Rapid Freezing and Thawing.

o. ASTM C845 - Standard Specification for Expansive Hydraulic Cement.

p. ASTM C920 - Standard Specification for Elastomeric Joint Sealants.

q. ASTM C989 - Standard Specification for Slag Cement for Use in Concrete and Mortars.

r. ASTM C1116 - Standard Specification for Fiber-Reinforced Concrete.

s. ASTM C1157 - Standard Performance Specification for Hydraulic Cement.

t. ASTM C1218 - Standard Test Method for Water-Soluble Chloride in Mortar and Concrete.

u. ASTM C1240 - Standard Specification for Silica Fume Used in Cementitious Mixtures.

v. ASTM C1611 - Standard Test Method for Slump Flow of Self-Consolidating Concrete.

w. ASTM C1776 - Standard Specification for Wet-Cast Precast Modular Retaining Wall Units.

x. ASTM D6638 - Standard Test Method for Determining Connection Strength Between Geosynthetic Reinforcement and Segmental Concrete Units (Modular Concrete Blocks).

y. ASTM D6916 - Standard Test Method for Determining Shear Strength Between Segmental Concrete Units (Modular Concrete Blocks).

3. Geosynthetics

a. AASHTO M 288 - Geotextile Specification for Highway Applications.

b. ASTM D3786 - Standard Test Method for Bursting Strength of Textile Fabrics Diaphragm Bursting Strength Tester Method.

c. ASTM D4354 - Standard Practice for Sampling of Geosynthetics for Testing.

d. ASTM D4355 - Standard Test Method for Deterioration of Geotextiles

e. ASTM D4491 - Standard Test Methods for Water Permeability of Geotextiles by Permittivity.

f. ASTM D4533 - Standard Test Method for Trapezoid Tearing Strength of Geotextiles.

g. ASTM D4595 - Standard Test Method for Tensile Properties of Geotextiles by the Wide-Width Strip Method.

h. ASTM D4632 - Standard Test Method for Grab Breaking Load and Elongation of Geotextiles.

i. ASTM D4751 - Standard Test Method for Determining Apparent Opening Size of a Geotextile.

j. ASTM D4759 - Standard Practice for Determining Specification Conformance of Geosynthetics.

k. ASTM D4833 - Standard Test Method for Index Puncture Resistance of Geomembranes and Related Products.

l. ASTM D4873 - Standard Guide for Identification, Storage, and Handling of Geosynthetic Rolls and Samples.

m. ASTM D6241 - Standard Test Method for the Static Puncture Strength of Geotextiles and Geotextile-Related Products Using a 50-mm Probe.

4. Soils

a. AASHTO M 145 - AASHTO Soil Classification System.

b. AASHTO T 104 - Standard Method of Test for Soundness of Aggregate by Use of Sodium Sulfate or Magnesium Sulfate.

c. AASHTO T 267 - Standard Method of Test for Determination of Organic Content in Soils by Loss of Ignition.

d. ASTM C33 - Standard Specification for Concrete Aggregates.

e. ASTM D422 - Standard Test Method for Particle-Size Analysis of Soils.

f. ASTM D448 - Standard Classification for Sizes of Aggregates for Road and Bridge Construction.

g. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort. (12,400 ft-lbf/ft (2,700 kN-m/m)).

h. ASTM D1241 - Standard Specification for Materials for Soil-Aggregate Subbase, Base and Surface Courses.

i. ASTM D1556 - Standard Test Method for Density and Unit Weight of Soil in Place by Sand-Cone Method.

j. ASTM D1557 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort. (56,000 ft-lbf/ft (2,700 kN-m/m)).

k. ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes (Unified Soil Classification System).

l. ASTM D2488 - Standard Practice for Description and Identification of Soils (Visual-Manual Procedure).

m. ASTM D3080 - Standard Test Method for Direct Shear Test of Soils Under Consolidated Drained Conditions.

n. ASTM D4254 - Standard Test Method for Minimum Index Density and Unit Weight of Soils and Calculation of Relative Density.

o. ASTM D4318 - Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils.

p. ASTM D4767- Test Method for Consolidated-Undrained Triaxial Compression Test for Cohesive Soils.

q. ASTM D4972 - Standard Test Method for pH of Soils.

r. ASTM D6938 - Standard Test Method for In-Place Density and Water Content of Soil and Aggregate by Nuclear Methods (Shallow Depth).

s. ASTM G51 - Standard Test Method for Measuring pH of Soil for Use in Corrosion Testing.

t. ASTM G57 - Standard Test Method for Field Measurement of Soil Resistivity Using the Wenner Four-Electrode Method.

5. Drainage Pipe

a. ASTM D3034 - Standard Specification for Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings.

b. ASTM F2648 - Standard Specification for 2 to 60 inch [50 to 1500 mm] Annular Corrugated Profile Wall Polyethylene (PE) Pipe and Fittings for Land Drainage Applications.

1.04 ADMINISTRATIVE REQUIREMENTS

A.Preconstruction Meeting.  As directed by the Owner, the General Contractor shall schedule a preconstruction meeting at the project site prior to commencement of retaining wall construction.  Participation in the preconstruction meeting shall be

required of the General Contractor, Retaining Wall Design Engineer, Retaining Wall Installation Contractor, Grading Contractor and Inspection Engineer.  The General Contractor shall provide notification to all parties at least 10 calendar days

prior to the meeting.

1. Preconstruction Meeting Agenda:

a. The Retaining Wall Design Engineer shall explain all aspects of the retaining wall construction drawings.

b. The Retaining Wall Design Engineer shall explain the required bearing capacity of soil below the retaining wall structure and the shear strength of in-situ soils assumed in the retaining wall design to the Inspection Engineer.

c. The Retaining Wall Design Engineer shall explain the required shear strength of fill soil in the retained and foundation zones of the retaining wall to the Inspection Engineer.

d. The Retaining Wall Design Engineer shall explain any measures required for coordination of the installation of utilities or other obstructions in the retained fill zones of the retaining wall.

e. The Retaining Wall Installation Contractor shall explain all excavation needs, site access and material staging area requirements to the General Contractor and Grading Contractor.

1.05 SUBMITTALS

A.Product Data.  At least 14 days prior to construction, the General Contractor shall submit a minimum of six (6) copies of the retaining wall product submittal package to the Owner's Representative for review and approval.  The submittal package

shall include technical specifications and product data from the manufacturer for the following:

1. Precast Modular Block System brochure

2. Precast Modular Block concrete test results specified in paragraph 2.01, subparagraph B of this section as follows:

a. 28-day compressive strength

b. Air content

c. Slump or Slump Flow (as applicable)

3. Drainage Pipe

4. Geotextile

B. Installer Qualification Data.  At least 14 days prior to construction, the General Contractor shall submit the qualifications of the business entity responsible for installation of the retaining wall, the Retaining Wall Installation Contractor, per

paragraph 1.07, subparagraph A of this section.

C.Retaining Wall Design Calculations and Construction Shop Drawings.  At least 14 days prior to construction, the General Contractor shall furnish six (6) sets of construction shop drawings and six (6) copies of the supporting structural

calculations report to the Owner for review and approval.  This submittal shall include the following:

1. Signed, sealed and dated drawings and engineering calculations prepared in accordance with these specifications.

2. Qualifications Statement of Experience of the Retaining Wall Design Engineer as specified in paragraph 1.07, subparagraph B of this section.

3. Certificate of Insurance of the Retaining Wall Design Engineer as specified in paragraph 1.06, subparagraph B of this section

1.06 CONSTRUCTION SHOP DRAWING PREPARATION

A. The Retaining Wall Design Engineer shall coordinate the retaining wall construction shop drawing preparation with the project Civil Engineer, project Geotechnical Engineer and Owner's Representatives.  The General Contractor shall furnish the

Retaining Wall Design Engineer the following project information required to prepare the construction shop drawings.  This information shall include, but is not limited to, the following:

1. Current versions of the site, grading, drainage, utility, erosion control, landscape, and irrigation plans;

2. electronic CAD file of the civil site plans listed in (1);

3. report of geotechnical investigation and all addenda and supplemental reports;

4. recommendations of the project Geotechnical Engineer regarding effective stress shear strength and total stress shear strength (when applicable) parameters for in-situ soils in the vicinity of the proposed retaining wall(s) and for any fill soil

that may potentially be used as backfill in retained and/or foundation zones of the retaining wall.

B. The Retaining Wall Design Engineer shall provide the Owner with a certificate of professional liability insurance verifying the minimum coverage limits of $1 million per claim and $1 million aggregate.

C.Design of the precast modular block retaining wall shall satisfy the requirements of this section.  Where local design or building code requirements exceed these specifications, the local requirements shall also be satisfied.

D. The Retaining Wall Design Engineer shall note any exceptions to the requirements of this section by listing them at the bottom right corner of the first page of the construction shop drawings.

E. Approval or rejection of the exceptions taken by the Retaining Wall Engineer will be made in writing as directed by the Owner.

F. The precast modular block design, except as noted herein, shall be based upon:

1. AASHTO Load and Resistance Factor Design (LRFD) methodology as referenced in paragraph 1.03, subparagraph C.1., or

2. NCMA, Design of Segmental Retaining Walls, referenced in Section 1.03.C.1

G.In the event that a conflict is discovered between these specifications and a reasonable interpretation of the design specifications and methods referenced in paragraph F above, these specifications shall prevail.  If a reasonable interpretation is

not possible, the conflict shall be resolved per the requirements in paragraph 1.03, subparagraph A of this section.

H. Soil Shear Parameters.  The Retaining Wall Design Engineer shall prepare the construction shop drawings based upon soil shear strength parameters from the available project data and the recommendations of the project Geotechnical

Engineer.  If insufficient data exists to develop the retaining wall design, the Retaining Wall Design Engineer shall communicate the specific deficiency of the project information or data to the Owner in writing.

I. Allowable bearing pressure requirements for each retaining wall shall be clearly shown on the construction drawings.

J. Global Stability.  Overall (global) stability shall be evaluated in accordance with the principals of limit equilibrium analysis as set forth approved standards as referenced in paragraph 1.03, subparagraph C.1.  The minimum factors of safety shall

be as follows:

Normal Service (Static)1.4Seismic1.1Rapid Drawdown (if applicable)1.2

K. Seismic Stability.  Seismic loading shall be evaluated in accordance with AASHTO Load and Resistance Factor Design (LRFD) methodology as referenced in paragraph 1.03, subparagraph C.1.

1.07 QUALITY ASSURANCE

A.Retaining Wall Installation Contractor Qualifications.  In order to demonstrate basic competence in the construction of precast modular block walls, the Retaining Wall Installation Contractor shall document compliance with the following:

1. Experience.

a. Construction experience with a minimum of 30,000 square feet (2,800 square meters) of the proposed precast modular block retaining wall system.

b. Construction of at least ten (10) precast modular block (large block) retaining wall structures within the past three (3) years.

c. Construction of at least 50,000 square feet (4,650 square meters) of precast modular block (large block) retaining walls within the past three (3) years.

2. Retaining Wall Installation Contractor experience documentation for each qualifying project shall include:

a. Project name and location

b. Date (month and year) of construction completion

c. Contact information of Owner or General Contractor

d. Type (trade name) of precast modular block system built

e. Maximum height of the wall constructed

f. Face area of the wall constructed

3. In lieu of the requirements set forth in items 1 and 2 above, the Retaining Wall Installation Contractor must be a certified Precast Modular Block Retaining Wall Installation Contractor as demonstrated by satisfactory completion of a certified

precast modular block retaining wall installation training program administered by the precast modular block manufacturer.

B. Retaining Wall Design Engineer Qualifications and Statement of Experience.  The Retaining Wall Design Engineer shall submit a written statement affirming that he or she has the following minimum qualifications and experience.

1. The Retaining Wall Design Engineer shall be licensed to practice in the jurisdiction of the project location.

2. The Retaining Wall Design Engineer shall be independently capable of performing all internal and external stability analyses, including those for seismic loading, compound stability, rapid draw-down and deep-seated, global modes of failure.

3. The Retaining Wall Design Engineer shall affirm in writing that he or she has personally supervised the design of the retaining walls for the project, that the design considers all the requirements listed in paragraph 1.06 and that he or she

accepts responsibility as the design engineer of record for the retaining walls constructed on the project.

4. The Retaining Wall Design Engineer shall affirm in writing that he or she has personally designed in excess of 100,000 face square feet (9,000 face square meters) of modular block earth retaining walls within the previous three (3) years.

5. In lieu of these specific requirements, the engineer may submit alternate documentation demonstrating competency in Precast Modular Block retaining wall design.

C. The Owner reserves the right to reject the design services of any engineer or engineering firm who, in the sole opinion of the Owner, does not possess the requisite experience or qualifications.

1.08 QUALITY CONTROL

A. The Owner's Representative shall review all submittals for materials, design, Retaining Wall Design Engineer qualifications and the Retaining Wall Installation Contractor qualifications.

B. The Owner's Representative shall retain the services of an Inspection Engineer who is experienced with the construction of precast modular block retaining wall structures to perform inspection and testing.  The cost of inspection shall be the

responsibility of the Owner.  Inspection shall be continuous throughout the construction of the retaining walls.

C. The Inspection Engineer shall perform the following duties:

1. Inspect the construction of the precast modular block structure for conformance with construction shop drawings and the requirements of this specification.

2. Verify that soil or aggregate fill placed and compacted in the retained and foundation zones of the retaining wall conforms with paragraphs 2.04 and 2.05 of this section and exhibits the shear strength parameters specified by the Retaining

Wall Design Engineer.

3. Verify that the shear strength of the in-situ soil assumed by the Retaining Wall Design Engineer is appropriate.

4. Inspect and document soil compaction in accordance with these specifications:

a. Required dry unit weight

b. Actual dry unit weight

c. Allowable moisture content

d. Actual moisture content

e. Pass/fail assessment

f. Test location - wall station number

g. Test elevation

h. Distance of test location behind the wall face

5. Verify that all excavated slopes in the vicinity of the retaining wall are bench-cut as directed by the project Geotechnical Engineer.

6. Notify the Retaining Wall Installation Contractor of any deficiencies in the retaining wall construction and provide the Retaining Wall Installation Contractor a reasonable opportunity to correct the deficiency.

7. Notify the General Contractor, Owner and Retaining Wall Design Engineer of any construction deficiencies that have not been corrected timely.

8. Document all inspection results.

9. Test compacted density and moisture content of the retained backfill with the following frequency:

a. At least once every 1,000 square feet (90 square meters) (in plan) per 9-inch (230 mm) vertical lift, and

b. At least once per every 18 inches (460 mm) of vertical wall construction.

D. The Owner's engagement of the Inspection Engineer does not relieve the Retaining Wall Installation Contractor of responsibility to construct the proposed retaining wall in accordance with the approved construction shop drawings and these

specifications.

E. The Retaining Wall Installation Contractor shall inspect the on-site grades and excavations prior to construction and notify the Retaining Wall Design Engineer and General Contractor if on-site conditions differ from the elevations and grading

conditions depicted in the retaining wall construction shop drawings

1.09 DELIVERY, STORAGE AND HANDLING

A. The Retaining Wall Installation Contractor shall inspect the materials upon delivery to ensure that the proper type, grade and color of materials have been delivered.

B. The Retaining Wall Installation Contractor shall store and handle all materials in accordance with the manufacturer's recommendations as specified herein and in a manner that prevents deterioration or damage due to moisture, temperature

changes, contaminants, corrosion, breaking, chipping, UV exposure or other causes.  Damaged materials shall not be incorporated into the work.

C.Geosynthetics

1. All geosynthetic materials shall be handled in accordance with ASTM D4873.  The materials should be stored off the ground and protected from precipitation, sunlight, dirt and physical damage.

D.Precast Modular Blocks

1. Precast modular blocks shall be stored in an area with positive drainage away from the blocks.  Be careful to protect the block from mud and excessive chipping and breakage.  Precast modular blocks shall not be stacked more than three (3)

units high in the storage area.

E. Drainage Aggregate and Backfill Stockpiles

1. Drainage aggregate or backfill material shall not be piled over unstable slopes or areas of the project site with buried utilities.

2. Drainage aggregate material shall not be staged where it may become mixed with or contaminated by poor draining fine-grained soils such as clay or silt.

PART 2 - MATERIALS

2.01 PRECAST MODULAR BLOCK RETAINING WALL UNITS

A. All units shall be wet-cast precast modular retaining wall units conforming to ASTM C1776.

B. All units for the project shall be obtained from the same manufacturer.  The manufacturer shall be licensed and authorized to produce the retaining wall units by the precast modular block system patent holder/licensor and shall document

compliance with the published quality control standards of the proprietary precast modular block system licensor for the previous three (3) years, or the total time the manufacturer has been licensed, whichever is less.

C.Concrete used in the production of the precast modular block units shall be first-purpose, fresh concrete.  It shall not consist of returned, reconstituted, surplus or waste concrete.  It shall be an original production mix meeting the requirements of

ASTM C94 and exhibit the properties as shown in the following table:

Concrete Mix Properties

Freeze Thaw Exposure Class(1)Minimum 28-Day Compressive Strength(2)Maximum Water Cement RatioNominal Maximum Aggregate SizeAggregate Class Designation(3)Air Content(4)Moderate4,000 psi (27.6 MPa)0.451 inch (25 mm)3M4.5% +/- 1.5%Severe4,000

psi (27.6 MPa)0.451 inch (25 mm)3S6.0% +/- 1.5%Very Severe4,500 psi (30.0 MPa)0.401 inch (25 mm)4S6.0% +/- 1.5%Maximum Water-Soluble Chloride Ion (Cl-) Content in Concrete, Percent by Weight of Cement(5,6)0.15Maximum Chloride as Cl- Concentration

in Mixing Water, Parts Per Million1000Maximum Percentage of Total Cementitious Materials By Weight (7,9) (Very Severe Exposure Class Only):  Fly Ash or Other Pozzolans Conforming to ASTM C61825  Slag Conforming to ASTM C98950  Silica Fume Conforming

to ASTM C124010  Total of Fly Ash or Other Pozzolans, Slag, and Silica Fume(8)50  Total of Fly Ash or Other Pozzolans and Silica Fume(8)35Alkali-Aggregate Reactivity Mitigation per ACI 201Slump (Conventional Concrete) per ASTM C143(10)5 inches +/- 1½ inches

(125 mm +/- 40 mm)Slump Flow (Self-Consolidating Concrete) per ASTM C161118 inches - 32 inches (450 mm - 800 mm)(1)Exposure class is as described in ACI 318.  “Moderate” describes concrete that is exposed to freezing and thawing cycles and occasional exposure to

moisture.  “Severe” describes concrete that is exposed to freezing and thawing cycles and in continuous contact with moisture. “Very Severe” describes concrete that is exposed to freezing and thawing cycles and in continuous contact with moisture and exposed to deicing

chemicals.  Exposure class should be specified by owner/purchaser prior to order placement.

(2)Test method ASTM C39.

(3)Defined in ASTM C33 Table 3 Limits for Deleterious Substances and Physical Property Requirements of Coarse Aggregates for Concrete.

(4)Test method ASTM C231.

(5)Test method ASTM C1218 at age between 28 and 42 days.

(6)Where used in high sulfate environments or where alkali-silica reactivity is an issue, water soluble chloride shall be limited to no more than trace amounts (from impurities in concrete-making components, not intended constituents.)

(7)The total cementitious material also includes ASTM C150, C595, C845, C1157 cement. The maximum percentages shall include:

(a) Fly ash or other pozzolans in type IP, blended cement, ASTM C595, or ASTM C1157.

(b) Slag used in the manufacture of an IS blended cement, ASTM C595, or ASTM C1157.

(c) Silica fume, ASTM C1240, present in a blended cement.

(8)Fly ash or other pozzolans and silica fume shall constitute no more than 25 and 10 percent, respectively, of the total weight of the cementitious materials.

(9)Prescriptive limits shown may be waived for concrete mixes that demonstrate excellent freeze/thaw durability in a detailed and current testing program.

(10)Slump may be increased by a high-range water-reducing admixture.

D.Each concrete block shall be cast in a single continuous pour without cold joints.  With the exception of half-block units, corner units and other special application units, the precast modular block units shall conform to the nominal dimensions

listed in the table below and be produced to the dimensional tolerances shown.

Block Type

DimensionNominal

Value

Tolerance28” (710 mm) BlockHeight18” (457 mm)+/- 3/16” (5 mm)Length46-1/8” (1172 mm)+/- 1/2” (13 mm)Width*28” (710 mm)+/- 1/2” (13 mm)41” (1030 mm) BlockHeight18” (457 mm)+/- 3/16” (5 mm)Length46-1/8” (1172 mm)+/- 1/2” (13 mm)Width*40-1/2”

O (1030 mm)+/- 1/2” (13 mm)60” (1520 mm) BlockHeight18” (457 mm)+/- 3/16” (5 mm)Length46-1/8” (1172 mm)+/- 1/2” (13 mm)Width*60” (1520 mm)+/- 1/2” (13 mm)* Block tolerance measurements shall exclude variable face texture

E. Individual block units shall have a nominal height of 18 inches (457 mm).

F. With the exception of half-block units, corner units and other special application units, the precast modular block units shall have two (2), circular dome shear knobs that are 10 inches (254 mm), 7.5 inches (190 mm), or 6.75 inches (171 mm) in

diameter and 4 inches (102 mm) or 2 inches (51 mm) in height.  The shear knobs shall fully index into a continuous semi-cylindrical shear channel in the bottom of the block course above.  The peak interlock shear between any two (2)

vertically stacked precast modular block units, with 10 inch (254 mm) diameter shear knobs, measured in accordance with ASTM D6916 shall exceed 6,500 lb/ft (95 kN/m) at a minimum normal load of 500 lb/ft (7kN/m). as well as an ultimate

peak interface shear capacity in excess of 11,000 lb/ft (160 kN/m).  The  peak interlock shear between any two (2) vertically stacked precast modular block units, with 7.5 inch (190 mm) or 6.75 inch (171 mm) diameter shear knobs, measured in

accordance with ASTM D6916 shall exceed 1,850 lb/ft (27 kN/m) at a minimum normal load of 500 lb/ft (7kN/m) as well as an ultimate peak interface shear capacity in excess of 10,000 lb/ft (146 kN/m).Test specimen blocks tested under ASTM

D6916 shall be actual, full-scale production blocks of known compressive strength.  The interface shear capacity reported shall be corrected for a 4,000 psi (27.6 MPa) concrete compressive strength.  Regardless of precast modular block

configuration, interface shear testing shall be completed without the inclusion of unit core infill aggregate.

G.The 28” (710 mm) and 41” (1030 mm) precast modular block units may be cast with a 13” (330 mm) wide, continuous vertical core slot completely through the block, or solid concrete.

H. Without field cutting or special modification, the precast modular block units shall be capable of achieving a minimum radius of 14 ft 6 in (4.42 m).

I. The precast modular block units shall be manufactured with an integrally cast shear knobs that establishes a standard horizontal set-back for subsequent block courses.  The precast modular block system shall be available in the four (4)

standard horizontal set-back facing batter options listed below:

Horizontal

Set-Back/Blk. CourseMax.

Facing Batter3/8” (10 mm)1.2˚1-5/8” (41 mm)5.2˚9-3/8” (238 mm)27.5˚16-5/8” (422 mm)42.7˚

The precast modular block units shall be furnished with the required shear knobs that provide the facing batter required in the construction shop drawings.

J. The precast modular block unit face texture shall be selected by the owner from the available range of textures available from the precast modular block manufacturer.  Each textured block facing unit shall be a minimum of 5.76 square feet

(0.54 square meters) with a unique texture pattern that repeats with a maximum frequency of once in any 15 square feet (1.4 square meters) of wall face.

K. The block color shall be selected by the owner from the available range of colors available from the precast modular block manufacturer.

L. All precast modular block units shall be sound and free of cracks or other defects that would interfere with the proper installation of the unit, impair the strength or performance of the constructed wall.  PMB units to be used in exposed wall

construction shall not exhibit chips or cracks in the exposed face or faces of the unit that are not otherwise permitted.  Chips smaller than 1.5” (38 mm) in its largest dimension and cracks not wider than 0.012” (0.3 mm) and not longer than 25% of

the nominal height of the PMB unit shall be permitted.  PMB units with bug holes in the exposed architectural face smaller than 0.75” (19 mm) in its largest dimension shall be permitted. Bug holes, water marks, and color variation on

non-architectural faces are acceptable. PMB units that exhibit cracks that are continuous through any solid element of the PMB unit shall not be incorporated in the work regardless of the width or length of the crack.

M.Preapproved Manufacturers.

Manufacturers of Redi-Rock Retaining Wall Systems as licensed by Redi-Rock International, LLC, 05481 US 31 South, Charlevoix, MI 49720 USA; telephone (866) 222-8400; website www.redi-rock.com.

N. Substitutions.  Technical information demonstrating conformance with the requirements of this specification for an alternative precast modular block retaining wall system must be submitted for preapproval at least 14 calendar days prior to the bid

date.  Acceptable alternative PMB retaining wall systems, otherwise found to be in conformance with this specification, shall be approved in writing by the owner 7 days prior to the bid date.  The Owner's Representative reserves the right to

provide no response to submissions made out of the time requirements of this section or to submissions of block retaining wall systems that are determined to be unacceptable to the owner.

O.Value Engineering Alternatives.  The owner may evaluate and accept systems that meet the requirements of this specification after the bid date that provide a minimum cost savings of 20% to the Owner.  Construction expediency will not be

considered as a contributing portion of the cost savings total.

2.02 GEOTEXTILE

A.Nonwoven geotextile fabric shall be placed as indicated on the retaining wall construction shop drawings.    Additionally, the nonwoven geotextile fabric shall be placed in the v-shaped joint between adjacent block units on the same course.  The

nonwoven geotextile fabric shall meet the requirements Class 3 construction survivability in accordance with AASHTO M 288.

B. Preapproved Nonwoven Geotextile Products

1. Mirafi 140N

2. Propex Geotex 451

3. Skaps GT-142

4. Thrace-Linq 140EX

5. Carthage Mills FX-40HS

6. Stratatex ST 142

2.03 DRAINAGE AGGREGATE AND WALL INFIL

A.Drainage aggregate (and wall infill for retaining walls designed as modular gravity structures) shall be a durable crushed stone conforming to No. 57 size per ASTM C33 with the following particle-size distribution requirements per ASTM D422:

U.S. Standard

Sieve Size

% Passing1-½” (38 mm)1001” (25 mm)95-100½” (13 mm)25-60No. 4 (4.76 mm)0-10No. 8 (2.38 mm)0-5

2.04 LEVELING PAD

A. The precast modular block units shall be placed on a leveling pad constructed from crushed stone or unreinforced concrete.  The leveling pad shall be constructed to the dimensions and limits shown on the retaining wall design drawings

prepared by the Retaining Wall Design Engineer.

B. Crushed stone used for construction of a granular leveling pad shall meet the requirements of the drainage aggregate and wall infill in section 2.04 or a preapproved alternate material.

C.Concrete used for construction of an unreinforced concrete leveling pad shall satisfy the criteria for AASHTO Class B.  The concrete should be cured a minimum of 12 hours prior to placement of the precast modular block wall retaining units

and exhibit a minimum 28-day compressive strength of 2,500 psi (17.2 MPa).

2.05 DRAINAGE

A.Drainage Pipe

1. Drainage collection pipe shall be a 4” (100 mm) diameter, 3-hole perforated, HDPE pipe with a minimum pipe stiffness of 22 psi (152 kPa) per ASTM D2412.

2. The drainage pipe shall be manufactured in accordance with ASTM D1248 for HDPE pipe and fittings.

B. Preapproved Drainage Pipe Products

1. ADS 3000 Triple Wall pipe as manufactured by Advanced Drainage Systems.

PART 3 - EXECUTION

3.01 GENERAL

A. All work shall be performed in accordance with OSHA safety standards, state and local building codes and manufacturer's requirements.

B. The General Contractor is responsible for the location and protection of all existing underground utilities.  Any new utilities proposed for installation in the vicinity of the retaining wall, shall be installed concurrent with retaining wall construction.

The General Contractor shall coordinate the work of subcontractors affected by this requirement.

C.New utilities installed below the retaining wall shall be backfilled and compacted to a minimum of 98% maximum dry density per ASTM D698 standard proctor.

D. The General Contractor is responsible to ensure that safe excavations and embankments are maintained throughout the course of the project.

E. All work shall be inspected by the Inspection Engineer as directed by the Owner

3.02 EXAMINATION

A.Prior to construction, the General Contractor, Grading Contractor, Retaining Wall Installation Contractor and Inspection Engineer shall examine the areas in which the retaining wall will be constructed to evaluate compliance with the requirements

for installation tolerances, worker safety and any site conditions affecting performance of the completed structure.  Installation shall proceed only after unsatisfactory conditions have been corrected.

3.03 PREPARATION

A.Fill Soil.

1. The Inspection Engineer shall verify that retained backfill material placed within a horizontal distance of one (1.0) times the wall height behind the wall blocks satisfies the criteria of this section.

2. The Inspection Engineer shall verify that any fill soil installed in the foundation and retained soil zones of the retaining wall satisfies the specification of the Retaining Wall Design Engineer as shown on the construction drawings.

B. Excavation.

1. The Grading Contractor shall excavate to the lines and grades required for construction of the precast modular block retaining wall as shown on the construction drawings.  The Grading Contractor shall minimize over-excavation.  Excavation

support, if required, shall be the responsibility of the Grading Contractor.

2. Over-excavated soil shall be replaced with compacted fill in conformance with the specifications of the Retaining Wall Design Engineer and “Division 31, Section 31 20 00 - Earthmoving” of these project specifications.

3. Embankment excavations shall be bench cut as directed by the project Geotechnical Engineer and inspected by the Inspection Engineer for compliance.

C.Foundation Preparation.

1. Prior to construction of the precast modular block retaining wall, the leveling pad area and undercut zone (if applicable) shall be cleared and grubbed.  All topsoil, brush, frozen soil and organic material shall be removed.  Additional foundation

soils found to be unsatisfactory beyond the specified undercut limits shall be undercut and replaced with approved fill as directed by the project Geotechnical Engineer.  The Inspection Engineer shall ensure that the undercut limits are

consistent with the requirements of the project Geotechnical Engineer and that all soil fill material is properly compacted according project specifications.  The Inspection Engineer shall document the volume of undercut and replacement.

2. Following excavation for the leveling pad and undercut zone (if applicable), the Inspection Engineer shall evaluate the in-situ soil in the foundation and retained soil zones.

a. The Inspection Engineer shall verify that the shear strength of the in-situ soil assumed by the Retaining Wall Design Engineer is appropriate.  The Inspection Engineer shall immediately stop work and notify the Owner if the in-situ shear

strength is found to be inconsistent with the retaining wall design assumptions.

b. The Inspection Engineer shall verify that the foundation soil exhibits sufficient ultimate bearing capacity to satisfy the requirements indicated on the retaining wall construction shop drawings per paragraph 1.06 I of this section.

D.Leveling Pad.

1. The leveling pad shall be constructed to provide a level, hard surface on which to place the first course of precast modular block units.  The leveling pad shall be placed in the dimensions shown on the retaining wall construction drawings and

extend to the limits indicated.

2. Crushed Stone Leveling Pad.  Crushed stone shall be placed in uniform maximum lifts of 6” (150 mm).  The crushed stone shall be compacted by a minimum of 3 passes of a vibratory compactor capable of exerting 2,000 lb (8.9 kN) of

centrifugal force and to the satisfaction of the Inspection Engineer.

3. Unreinforced Concrete Leveling Pad.  The concrete shall be placed in the same dimensions as those required for the crushed stone leveling pad.  The Retaining Wall Installation Contractor shall erect proper forms as required to ensure the

accurate placement of the concrete leveling pad according to the retaining wall construction drawings.

3.04 PRECAST MODULAR BLOCK WALL SYSTEM INSTALLATION

A. The precast modular block structure shall be constructed in accordance with the construction drawings, these specifications and the recommendations of the retaining wall system component manufacturers.  Where conflicts exist between the

manufacturer's recommendations and these specifications, these specifications shall prevail.

B. Drainage components.  Pipe, geotextile and drainage aggregate shall be installed as shown on the construction shop drawings.

C.Precast Modular Block Installation

1. The first course of block units shall be placed with the front face edges tightly abutted together on adjacent blocks, on the prepared leveling pad at the locations and elevations shown on the construction drawings.  The Retaining Wall

Installation Contractor shall take special care to ensure that the bottom course of block units are in full contact with the leveling pad, are set level and true and are properly aligned according to the locations shown on the construction

drawings.

2. Backfill shall be placed in front of the bottom course of blocks prior to placement of subsequent block courses.  Nonwoven geotextile fabric shall be placed in the V-shaped joints between adjacent blocks.  Drainage aggregate shall be placed

in the V-shaped joints between adjacent blocks, and extend to a minimum distance of 12” (300 mm) behind the block unit.

3. Drainage aggregate shall be placed in 9 inch maximum lifts and compacted by a minimum of three (3) passes of a vibratory plate compactor capable exerting a minimum of 2,000 lb (8.9 kN) of centrifugal force.

4. Unit core fill shall be placed in the precast modular block unit vertical core slot.  The core fill shall completely fill the slot to the level of the top of the block unit.  The top of the block unit shall be broom-cleaned prior to placement of

subsequent block courses.  No additional courses of precast modular blocks may be stacked before the unit core fill is installed in the blocks on the course below.

5. Base course blocks for gravity wall designs (without geosynthetic soil reinforcement) may be furnished without vertical core slots.  If so, disregard item 4 above, for the base course blocks in this application.

6. Nonwoven geotextile fabric shall be placed between the drainage aggregate and the retained soil (gravity wall design) if required on the retaining wall construction drawings.

7. Subsequent courses of block units shall be installed with a running bond (half block horizontal course-to-course offset).  With the exception of 90 degree corner units, the shear channel of the upper block shall be fully engaged with the shear

knobs of the block course below.  The upper block course shall be pushed forward to fully engage the interface shear key between the blocks and to ensure consistent face batter and wall alignment.  Drainage aggregate, unit core fill,

geotextile and properly compacted backfill shall be complete and in-place for each course of block units before the next course of blocks is stacked.

8. The elevation of retained soil fill shall not be less than 1 block course (18” (457 mm)) below the elevation of the retained backfill throughout the construction of the retaining wall.

9. If included as part of the precast modular block wall design, cap units shall be secured with an adhesive in accordance with the precast modular block manufacturer's recommendation.

D. Construction Tolerance.  Allowable construction tolerance of the retaining wall shall be as follows:

1. Deviation from the design batter and horizontal alignment, when measured along a 10' (3 m) straight wall section, shall not exceed 3/4” (19 mm).

2. Deviation from the overall design batter shall not exceed 1/2“ (13 mm) per 10' (3 m) of wall height.

3. The maximum allowable offset (horizontal bulge) of the face in any precast modular block joint shall be 1/2” (13 mm).

4. The base of the precast modular block wall excavation shall be within 2” (50 mm) of the staked elevations, unless otherwise approved by the Inspection Engineer.

5. Differential vertical settlement of the face shall not exceed 1' (300 mm) along any 200' (61 m) of wall length.

6. The maximum allowable vertical displacement of the face in any precast modular block joint shall be 1/2“ (13 mm).

7. The wall face shall be placed within 2” (50 mm) of the horizontal location staked.

3.05 WALL INFILL AND BACKFILL PLACEMENT

A.Backfill material placed immediately behind the drainage aggregate shall be compacted as follows:

1. 98% of maximum dry density at ± 2% optimum moisture content per ASTM D698 standard proctor or 85% relative density per ASTM D4254.

B. Compactive effort within 3' (0.9 m) of the back of the precast modular blocks should be accomplished with walk-behind compactors.  Compaction in this zone shall be within 95% of maximum dry density as measured in accordance with ASTM

D698 standard proctor or 80% relative density per ASTM D 4254.  Heavy equipment should not be operated within 3' (0.9 m) of the back of the precast modular blocks.

C.Backfill material shall be installed in lifts that do not exceed a compacted thickness of 9” (230 mm).

D. At the end of each work day, the Retaining Wall Installation Contractor shall grade the surface of the last lift of the granular wall infill to a 3% ± 1% slope away from the precast modular block wall face and compact it.

E. The General Contractor shall direct the Grading Contractor to protect the precast modular block wall structure against surface water runoff at all times through the use of berms, diversion ditches, silt fence, temporary drains and/or any other

necessary measures to prevent soil staining of the wall face, scour of the retaining wall foundation or erosion of the reinforced backfill or wall infill.

3.06 OBSTRUCTIONS IN THE INFILL ZONE

A. The Retaining Wall Installation Contractor shall make all required allowances for obstructions behind and through the wall face in accordance with the approved construction shop drawings.

B. Should unplanned obstructions become apparent for which the approved construction shop drawings do not account, the affected portion of the wall shall not be constructed until the Retaining Wall Design Engineer can appropriately address the

required procedures for construction of the wall section in question.

3.07 COMPLETION

A. For walls supporting unpaved areas, a minimum of 12” (300 mm) of compacted, low-permeability fill shall be placed over the granular wall infill zone of the precast modular block retaining wall structure.  The adjacent retained soil shall be

graded to prevent ponding of water behind the completed retaining wall.

B. For retaining walls with crest slopes of 5H:1V or steeper, silt fence shall be installed along the wall crest immediately following construction.  The silt fence shall be located 3' to 4' (0.9 m to 1.2 m) behind the uppermost precast modular block

unit.  The crest slope above the wall shall be immediately seeded to establish vegetation.  The General Contractor shall ensure that the seeded slope receives adequate irrigation and erosion protection to support germination and growth.

C. The General Contractor shall confirm that the as-built precast modular block wall geometries conform to the requirements of this section.  The General Contractor shall notify the Owner of any deviations.
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LEVELING PAD. SEE DETAIL W5

CONNECT 4" PERFORATED PIPE TO

STORM INLET 105

FL IN 955.50

42" AMERISTAR FENCE TO BE

INSTALLED LENGTH OF WALL. SEE

DETAIL W1 ON SHEET C10.0 FOR

CONNECTION

A

A

BLOCK QUANTITIES

BLOCK NUMBER

28" BOTTOM 17

28" MIDDLE 157

28" TOP 58

28" HALF TOP 3

41" BOTTOM 42
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GRADE AT THE BOTTOM OF WALL

GRADE AT TOP OF WALL

DESIGN PARAMETERS

CHARACTERISTIC RETAINED SOIL FOUNDATION SOIL

SOIL TYPE ASTM C33 #57 ROCKLIMESTONE

FRICTION ANGLE 34°

COHESION 0

UNIT WEIGHT 115 PCF

N
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Place Solid 4" PVC drain pipe

through notched hole and grout

pipe in place

Notch ± 2.5" x 5" (64 mm x 127 mm)

hole in side of a Redi-Rock block

Connect to 4" perforated wall drain

Field Installed Pipe

45° OUTSIDE CORNER

RADIAL SOULTION

(41" AND 28" SERIES)

MINIMUM RADIUS AND

OFFSET FOR BOTTOM ROW

NUMBER OF

COURSES

HEIGHT OF

BLOCKS

RADIUS FROM

FACE OF BLOCK OFFSET

1

2

1'-6" 14'-6" ± 14 

3

8

"

3'-0" 14'-8" ± 14 

1

2

"

3 4'-6" 14'-10" ± 14 

5

8

"

4 6'-0" 15'-0" ± 14 

7

8

"

5 7'-6" 15'-2" ± 15"

6 9'-0" 15'-4" ± 15 

1

8

"

7 10'-6" 15'-6" ± 15 

3

8

"

8 12'-0" 15'-8" ± 15 

1

2

"

9 13'-6" 15'-10" ± 15 

5

8

"

10 15'-0" 16'-0" ± 15 

7

8

"

11 16'-6" 16'-2" ± 16"

12 18'-0" 16'-4" ± 16 

1

8

"

13 19'-6" 16'-6" ± 16 

3

8

"

14 21'-0" 16'-8" ± 16 

1

2

"

OFFSET FROM

THEORETICAL CORNER

(SEE CHART)

FIRST ROW

SECOND ROW

COMPLETED CORNER

R

A

D

I

U

S

OFFSET

OFFSET

RUNNING BOND SHIFTS ±1 

1

4

"

FURTHER WITH EVERY ROW

PLACE BOTTOM ROW OF BLOCKS

ACCORDING TO MINIMUM RADIUS

REQUIREMENTS

±1 

1

4

"

±1 

1

4

"

ROTATE BLOCKS AND MOVE

FORWARD TO FULLY ENGAGE

BOTH KNOBS BELOW

(TYPICAL)

PROFILE VIEW - CRUSHED STONE FOOTING

(No Scale)

BOTTOM HALF BLOCK

6" (MINIMUM)

CRUSHED STONE

FOOTING

FOOTING   DEPTH

12"

FOOTING   DEPTH,

12"

1 ON 1 OR FLATTER

MIDDLE BLOCK BOTTOM BLOCK

BOTTOM BLOCK

BOTTOM

BLOCK
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SECTION A-A (critical section) STEP IN FOOTING DETAIL
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TREES QTY BOTANICAL NAME / COMMON NAME CONT CAL

5 Acer x freemanii `Celebration` / Celebration Maple B & B 2"Cal

FOR PLANTING DETAILS SEE DETAIL 801 & 802, SHEET L1.2

7 Ginkgo biloba 'Princeton Sentry' / Princeton Sentry Ginkgo B & B 2"Cal

FOR PLANTING DETAILS SEE DETAIL 801 & 802, SHEET L1.2

5 Prunus cerasifera `Thundercloud` / Thundercloud Plum B & B 2"Cal

FOR PLANTING DETAILS SEE DETAIL 801 & 802, SHEET L1.2

5 Zelkova serrata `Musashino` / Sawleaf Zelkova B & B 2" cal

FOR PLANTING DETAILS SEE DETAIL 801 & 802, SHEET L1.2

SHRUBS QTY BOTANICAL NAME / COMMON NAME CONT. HEIGHT

3 Euonymus alatus / Burning Bush 5 gal 4` Ht.

FOR PLANTING DETAILS SEE 803 & 804, SHEET L1.2

28 Itea virginica `Henry`s Garnet` / Henry`s Garnet Sweetspire 5 gal 2` height

FOR PLANTING DETAILS SEE 803 & 804, SHEET L1.2

3 Physocarpus opulifolius `Ruby Spice` / Ruby Spice Ninebark 5 gal 2` height

FOR PLANTING DETAILS SEE 803 & 804, SHEET L1.2

31 Rhus aromatica `Gro-Low` / Gro-Low Fragrant Sumac 5 gal 2` height

FOR PLANTING DETAILS SEE 803 & 804, SHEET L1.2

EVERGREEN SHRUB QTY BOTANICAL NAME / COMMON NAME CONT. HEIGHT

44 Ilex glabra `Shamrock` / Inkberry 5 gal 2` Ht.

FOR PLANTING DETAILS SEE 803 & 804, SHEET L1.2

27 Juniperus chinensis `Sea Green` / Sea Green Juniper 5 gal 2` Ht.

FOR PLANTING DETAILS SEE 803 & 804, SHEET L1.2

59 Juniperus squamata `Blue Star` / Blue Star Juniper 5 gal 2` height

FOR PLANTING DETAILS SEE 803 & 804, SHEET L1.2

24 Juniperus virginiana `Skyrocket` / Skyrocket Juniper B & B 6` Ht

FOR PLANTING DETAILS SEE 803 & 804, SHEET L1.2

GROUND COVERS QTY BOTANICAL NAME / COMMON NAME CONT SPACING

2,232 sf Festuca arundinacea `Watersaver Blend` / Watersaving Blend of Tall Fescue sod

PLACE LANDSCAPE EDGING WHERE GRASS ADJOINS PLANTING

BEDS, SEE DETAIL 805 SHEET L1.2

PLANT SCHEDULE

MULCH 3,540 sf

Double Ground Hardwood Mulch. 3"

depth.

-

MULCH SCHEDULE
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GENERAL LANDSCAPE NOTES
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SECTION VIEW

© 

SHRUB - MODIFIED SOIL

Step 1 - Remove soil and roots over the root collar.

Step 2 - Remove defects.

© 

ROOT BALL CORRECTION DETAIL - BALL & BURPLAP

SECTION VIEW
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TREE STAKING - SINGLE METAL STAKE
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SECTION VIEW
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GROUNDCOVER

SELECT DESIRED SIZE

NOTES:
1.  INSTALLATION TO BE COMPLETED IN ACCORDANCE WITH MANUFACTURER'S SPECIFICATIONS.
2.  DO NOT SCALE DRAWINGS.
3.  CONTRACTORS NOTE: FOR PRODUCT AND PURCHASING INFORMATION VISIT www.CADdetails.com/info
    REFERENCE NUMBER 200-005

             PRODUCT                       SIZE                                 PACKAGE 

www.surelocedging.com

SURE-LOC ALUMINUM EDGING CORPORATION
494 EAST 64TH ST

HOLLAND, MI 49423
TOLL FREE: 1-800-787-3562

PHONE: (616) 392-3209
FAX: (616) 392-5134

®

*TOP OF EDGING TO
BE NO MORE THAN
1/2" (12.7 mm) ABOVE
FINISH GRADDE

TURF

*TOP OF STACK
DESIGNED TO LOCK
1/2" (12.7 mm) BELOW
TOP OF EDGING

*COMPACT GRADE
ADJACENT TO
EDGING TO AVOID
SETTLING

SURE-LOC CRISPEDGE
SURE-LOC CRISPEDGE
SURE-LOC CRISPEDGE
SURE-LOC SUREEDGE
SURE-LOC SUREEDGE

1/8" X 4"
1/8" X 4" X 16'
1/8" X 5 1/2"

3/16" X 4"
3/16" X 5 1/2"

15 PIECES (120 LINEAR FEET) PER BOX
15 PIECES (240 LINEAR FEET) PER BOX
15 PIECES (240 LINEAR FEET) PER BOX
10 PIECES (160 LINEAR FEET) PER BOX
10 PIECES (160 LINEAR FEET) PER BOX
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AutoCAD SHX Text
Notes: 1- Shrubs shall be of quality prescribed in the root observations detail and specifications.  2- See specifications for further requirements related to this detail.   

AutoCAD SHX Text
Modified soil.  Depth varies. (See specifications for soil  modification).

AutoCAD SHX Text
Root ball.

AutoCAD SHX Text
4" high x 8" wide round - topped soil  berm above root ball surface shall be  constructed around the root ball.  Berm shall begin at root ball periphery.

AutoCAD SHX Text
Prior to mulching, lightly tamp soil  around the root ball in 6" lifts to brace  shrub. Do not over compact. When the  planting hole has been backfilled, pour water around the root ball to settle the  soil. 

AutoCAD SHX Text
4" layer of mulch. No more than 1" of mulch on top of root ball. (See specifications for  mulch).

AutoCAD SHX Text
Root ball rests on existing or recompacted soil.
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Existing soil. 
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Finished grade.
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Shrub.
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URBAN TREE FOUNDATION © 20142014
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Cut here.
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Cut here.
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Cut here.
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Cut here.

AutoCAD SHX Text
Tree planted too deeply in root ball. Remove excess soil and roots to meet root inspection detail. 

AutoCAD SHX Text
Remove structural roots (4 shown in black) extending from root ball. 

AutoCAD SHX Text
Four structural roots shown in black. Remove root (white) growing over structural roots. 

AutoCAD SHX Text
Five structural (large) roots shown in black. Remove structural (white) root wrapping root collar.  

AutoCAD SHX Text
Six structural roots shown in black. Remove structural roots (white) growing over root collar by cutting them just before they make an abrupt turn. 
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Cut here.

AutoCAD SHX Text
Cut here.

AutoCAD SHX Text
Notes: 1- All trees shown are rejectable unless they undergo recommended correction.  2- First step 1, then step 2. Adjust hole depth to allow for the removal of excess soil and roots over the root collar.  3- Roots and soil may be removed during the correction process; substrate/soil shall  be replaced after the correction has been completed. 4- Trees shall pass root observations detail following correction. 

AutoCAD SHX Text
New root  ball surface. 

AutoCAD SHX Text
Tree planted too deeply in root ball. Remove excess soil and roots to meet root inspection detail. 

AutoCAD SHX Text
Remove  excess roots. 

AutoCAD SHX Text
Remove excess  soil.

AutoCAD SHX Text
Seven structural roots shown in black. Remove structural roots (white) growing around or over root collar by cutting them just before they make an abrupt turn. 

AutoCAD SHX Text
Root collar.

AutoCAD SHX Text
Root collar. 

AutoCAD SHX Text
Remove structural roots (4 shown in black) deflected on root ball periphery. Small roots ( " or less) at 14" or less) at the periphery of the root ball are not defined as defects and do not need to be removed. 
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AutoCAD SHX Text
Height of arm bar shall vary per tree. Contractor to adjust as  needed to hold tree erect. 

AutoCAD SHX Text
1" x 9' single metal stake with metal arm bar  secured to stake and  rubber strap  around trunk. 

AutoCAD SHX Text
1" x 9" single metal stake. Install  per manufacturer's specifications  and recommendations. Stake  location shall not interfere with branches.   

AutoCAD SHX Text
Remove nursery stake. If  central leader needs to be  straightened or held erect, it is acceptable to attach a  " x 8'  12" x 8'  bamboo pole to the central leader and trunk.

AutoCAD SHX Text
Prevailing wind. 
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AutoCAD SHX Text
Notes: 1- See planting legend for groundcover species, size, and spacing dimension.  2- Small roots ( " or less) that grow around, up, or down the root ball periphery are considered a  14" or less) that grow around, up, or down the root ball periphery are considered a  normal condition in container production and are acceptable however they should be eliminated at the  time of planting. Roots on the periperhy can be removed at the time of planting. (See root ball shaving container detail). 3- Settle soil around root ball of each groundcover prior to mulching. 

AutoCAD SHX Text
Pavement. 

AutoCAD SHX Text
Mulch. 

AutoCAD SHX Text
Groundcover plants to be  triangularly spaced. 

AutoCAD SHX Text
Existing soil. 

AutoCAD SHX Text
Modified soil. Depth varies. (See  specifications for soil modification). 
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2 - 3" thick layer of mulch. 
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Finished grade. 
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AutoCAD SHX Text
1. LOCATION OF ALL EXISTING UTILITIES NEEDS TO BE DONE BEFORE COMMENCING WORK. LOCATION OF ALL EXISTING UTILITIES NEEDS TO BE DONE BEFORE COMMENCING WORK. 2. THE PLANTING PLAN GRAPHICALLY ILLUSTRATES OVERALL PLANT MASSINGS. EACH PLANT SPECIES THE PLANTING PLAN GRAPHICALLY ILLUSTRATES OVERALL PLANT MASSINGS. EACH PLANT SPECIES MASSING SHALL BE PLACED IN THE FIELD TO UTILIZE THE GREATEST COVERAGE OF GROUND PLANE. THE FOLLOWING APPLIES FOR INDIVIDUAL PLANTINGS:   A. CREEPING GROUNDCOVER SHALL BE A MINIMUM  OF 6" FROM PAVING EDGE. OF 6" FROM PAVING EDGE. B. ALL TREES SHALL BE A MINIMUM OF 3' FROM PAVING EDGE. C. ALL PLANTS OF THE SAME SPECIES SHALL BE EQUALLY SPACED APART AND PLACED FOR BEST AESTHETIC VIEWING. D. ALL SHRUBS SHALL BE A MINIMUM OF 2' FROM PAVED EDGE. 3. MULCH ALL PLANTING BED AREAS TO A MINIMUM DEPTH OF 3". MULCH INDIVIDUAL TREES TO A MULCH ALL PLANTING BED AREAS TO A MINIMUM DEPTH OF 3". MULCH INDIVIDUAL TREES TO A MINIMUM DEPTH OF 2". 4. NOTE: IF PLANTS ARE NOT LABELED - THEY ARE EXISTING AND SHALL REMAIN. NOTE: IF PLANTS ARE NOT LABELED - THEY ARE EXISTING AND SHALL REMAIN. 5. ALL LANDSCAPED AREAS IN RIGHT OF WAY SHALL BE SODDED AND IRRIGATED UNLESS OTHERWISE ALL LANDSCAPED AREAS IN RIGHT OF WAY SHALL BE SODDED AND IRRIGATED UNLESS OTHERWISE SPECIFIED. MATERIALS: 1. PLANT MATERIAL SHALL BE HEALTHY, VIGOROUS, AND FREE OF DISEASE AND INSECTS AS PER PLANT MATERIAL SHALL BE HEALTHY, VIGOROUS, AND FREE OF DISEASE AND INSECTS AS PER AAN STANDARDS. 2. KIND, SIZE AND QUALITY OF PLANT MATERIAL SHALL CONFORM TO AMERICAN STANDARD FOR KIND, SIZE AND QUALITY OF PLANT MATERIAL SHALL CONFORM TO AMERICAN STANDARD FOR NURSERY STOCK, ANSI-260-2004, OR MOST RECENT EDITION. 3. SHREDDED BARK MULCH INSTALLED AT TREES SHALL BE FINELY CHIPPED AND SHREDDED SHREDDED BARK MULCH INSTALLED AT TREES SHALL BE FINELY CHIPPED AND SHREDDED HARDWOOD CHIPS, CONSISTING OF PURE   WOOD PRODUCTS AND FREE OF ALL OTHER FOREIGN SUBSTANCES. PINE BARK COMPOST MULCH INSTALLED AT PLANTING BED AREAS SHALL BE FREE OF ALL OTHER FOREIGN SUBSTANCES.   INSTALLATION: 1. PREPARE PLANTING BEDS BY INCORPORATING AN APPROVED COMPOSED ORGANIC SOIL INTO PREPARE PLANTING BEDS BY INCORPORATING AN APPROVED COMPOSED ORGANIC SOIL INTO EXISTING SOIL FOR ALL SHRUB, PERENNIAL AND ANNUAL PLANTING BEDS AT A MINIMUM DEPTH OF 6". THOROUGHLY MIX ORGANIC MATERIAL INTO THE EXISTING SOIL BY ROTOTILLING OR OTHER APPROVED METHOD TO A MINIMUM DEPTH OF 12". 2. PLANTING OF TREES, SHRUBS, AND SEEDED GROUNDCOVER SHALL BE COMMENCED DURING PLANTING OF TREES, SHRUBS, AND SEEDED GROUNDCOVER SHALL BE COMMENCED DURING EITHER THE SPRING (MARCH 15-JUN15) OR FALL (SEPTEMBER 1-OCTOBER 15) PLANTING SEASON AND WITH WATER AVAILABLE FOR HAND IRRIGATION PURPOSES. 3. APPLY HOLGANIX, ROOT STIMULATOR TO ALL SHRUBS AND GROUNDCOVERS AT RATES APPLY HOLGANIX, ROOT STIMULATOR TO ALL SHRUBS AND GROUNDCOVERS AT RATES RECOMMENDED BY MANUFACTURER DURING FIRST PLANTING WATERING FOLLOWING INSTALLATION. 4. ALL PLANTING BEDS WILL BE PREPARED WITH POLYPROPYLENE LANDSCAPE FABRIC BEFORE PLANT ALL PLANTING BEDS WILL BE PREPARED WITH POLYPROPYLENE LANDSCAPE FABRIC BEFORE PLANT MATERIAL IS INSTALLED. ROCK MULCH TO BE PLACED OVER POLYPROPYLENE LANDSCAPE FABRIC AT A DEPTH OF 2" - 4". 5. LANDSCAPE FABRIC SHOULD BE INSTALLED FLAT WITH ALL FOLDS EITHER PINNED DOWN WITH 4" LANDSCAPE FABRIC SHOULD BE INSTALLED FLAT WITH ALL FOLDS EITHER PINNED DOWN WITH 4" LANDSCAPE PINS, OVERLAP ADJOINING SHEETS A MINIMUM OF 2 - 4" STEEL LANDSCAPE STAPLES TO BE USED TO PIN DOWN THE CORNERS BEFORE ROCK MULCH IS INSTALLED.  6. AFTER PLANTS HAVE BEEN INSTALLED, ALL PLANTING BEDS SHALL BE TREATED WITH DACTHAL AFTER PLANTS HAVE BEEN INSTALLED, ALL PLANTING BEDS SHALL BE TREATED WITH DACTHAL PRE-EMERGENT HERBICIDE PRIOR TO MULCH APPLICATION. 7. PLANT PIT BACKFILL FOR TREES AND SHRUBS SHALL BE 20% PEAT OR WELL COMPOSTED PLANT PIT BACKFILL FOR TREES AND SHRUBS SHALL BE 20% PEAT OR WELL COMPOSTED MANURE AND 80% TOPSOIL. 8. TREES PLANTED IN LANDSCAPED PLANTING AREAS SHALL BE SITUATED A MINIMUM OF THREE (3) TREES PLANTED IN LANDSCAPED PLANTING AREAS SHALL BE SITUATED A MINIMUM OF THREE (3) FEET FROM ANY CURB. 9. PLANT MATERIAL SHALL BE MAINTAINED AND GUARANTEED FOR A PERIOD OF ONE  YEAR AFTER PLANT MATERIAL SHALL BE MAINTAINED AND GUARANTEED FOR A PERIOD OF ONE  YEAR AFTER OWNER'S ACCEPTANCE OF FINISHED JOB.   ALL DEAD OR DAMAGED PLANT MATERIAL SHALL BE REPLACED AT LANDSCAPE CONTRACTOR'S EXPENSE.  10. LANDSCAPE CONTRACTOR SHALL MAINTAIN ALL PLANT MATERIAL UNTIL FINAL ACCEPTANCE, AT LANDSCAPE CONTRACTOR SHALL MAINTAIN ALL PLANT MATERIAL UNTIL FINAL ACCEPTANCE, AT WHICH POINT THE ONE YEAR GUARANTEE BEGINS. 5. ALL LANDSCAPE BEDS SHOULD NOT BE MOUNDED ABOVE SURROUNDING HARDSCAPE.ALL LANDSCAPE BEDS SHOULD NOT BE MOUNDED ABOVE SURROUNDING HARDSCAPE.

AutoCAD SHX Text
1. ALL DISTURBED AREAS SHALL BE SODDED OR SEEDED WITH TURF-TYPE TALL FESCUE SOD WITH ALL DISTURBED AREAS SHALL BE SODDED OR SEEDED WITH TURF-TYPE TALL FESCUE SOD WITH A MINIMUM OF THREE CULTIVARS. 2. ALL LANDSCAPED AREAS SHALL RECEIVE A MINIMUM 6-INCH DEPTH OF TOPSOIL COMPACTED TO ALL LANDSCAPED AREAS SHALL RECEIVE A MINIMUM 6-INCH DEPTH OF TOPSOIL COMPACTED TO 85% DENSITY AT OPTIMUM MOISTURE CONTENT. 3. THE ENTIRE SURFACE TO BE LANDSCAPED SHOULD BE REASONABLE SMOOTH AND FREE FROM THE ENTIRE SURFACE TO BE LANDSCAPED SHOULD BE REASONABLE SMOOTH AND FREE FROM STONES, ROOTS OR OTHER DEBRIS. 4. SOD SHALL BE MACHINE STRIPPED AT A UNIFORM SOIL THICKNESS OF APPROXIMATELY ONE SOD SHALL BE MACHINE STRIPPED AT A UNIFORM SOIL THICKNESS OF APPROXIMATELY ONE INCH (PLUS OR MINUS 1/4-INCH). THE MEASUREMENT FOR THICKNESS SHALL EXCLUDE TOP GROWTH AND THATCH, AND SHALL BE DETERMINED AT THE TIME OF CUTTING IN THE FIELD. PRECAUTIONS SHALL BE TAKEN TO PREVENT DRYING AND HEATING. SOD DAMAGED BY HEAT AND DRY CONDITIONS, AND SOD CUT MORE THAN 18 HOURS BEFORE BEING INCORPORATED INTO THE WORK SHALL NOT BE USED. 5. HANDLING OF SOD SHALL BE DONE IN A MANNER THAT WILL PREVENT TEARING, BREAKING, HANDLING OF SOD SHALL BE DONE IN A MANNER THAT WILL PREVENT TEARING, BREAKING, DRYING AND OTHER DAMAGE. PROTECT EXPOSED ROOTS FROM DEHYDRATION. DO NOT DELIVER MORE SOD THAN CAN BE LAID WITHIN 24 HOURS. 6. MOISTEN PREPARED SURFACE IMMEDIATELY PRIOR TO LAYING SOD. WATER THOROUGHLY AND MOISTEN PREPARED SURFACE IMMEDIATELY PRIOR TO LAYING SOD. WATER THOROUGHLY AND ALLOW SURFACE TO DRY BEFORE INSTALLING SOD, FERTILIZE, HARROW OR RAKE FERTILIZER IN THE TOP 1-1/2-INCHES OF TOPSOIL, AT A UNIFORM RATE. 7. FERTILIZER SHALL BE 20-10-5 COMMERCIAL FERTILIZER OF THE GRADE, TYPE, AND FORM FERTILIZER SHALL BE 20-10-5 COMMERCIAL FERTILIZER OF THE GRADE, TYPE, AND FORM SPECIFIED AND SHALL COMPLY WITH THE RULES OF THE STATE DEPT. OF AGRICULTURE. FERTILIZER SHALL BE IDENTIFIED ACCORDING TO THE PERCENT N,P,K IN THAT ORDER. 8. SATURATE SOD WITH FINE WATER SPRAY WITHIN TWO HOURS OF PLANTING. DURING THE FIRST SATURATE SOD WITH FINE WATER SPRAY WITHIN TWO HOURS OF PLANTING. DURING THE FIRST WEEK AFTER PLANTING, WATER DAILY OR MORE FREQUENTLY AS NECESSARY TO MAINTAIN MOIST SOIL TO A MINIMUM DEPTH OF FOUR INCHES.
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RAINBIRD REMOTE CONTROL VALVE

RAIN BIRD ESP-LXME CONTROLLER

RAIN BIRD ESP-LXME CONTROLLER

RAIN BIRD POP-UP SPRAY SPRINKLER

RAINBIRD ROTOR POP-UP SPRINKLER

STABDARD VALVE BOX

RAIN BIRD QUICK COUPLER VALVE
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1. THE SYSTEM DESIGN ASSUMES A MINIMUM AVAILABLE STATIC PRESSURE FOR THE IRRIGATION THE SYSTEM DESIGN ASSUMES A MINIMUM AVAILABLE STATIC PRESSURE FOR THE IRRIGATION SYSTEM OF 75 PSI AT THE 1 INCH METER. CONTRACTOR TO VERIFY PRESSURE AND FLOW ON SITE PRIOR TO CONSTRUCTION AND REPORT AND DISCREPANCIES BETWEEN THESE ASSUMPTIONS AND ACTUAL FIELD CONDITIONS IN WRITING TO THE OWNER'S REPRESENTATIVE. 2. READ THOROUGHLY AND BECOME FAMILIAR WITH THE SPECIFICATIONS AND INSTILLATION DETAILS READ THOROUGHLY AND BECOME FAMILIAR WITH THE SPECIFICATIONS AND INSTILLATION DETAILS FOR THIS AND RELATED WORK PRIOR TO CONSTRUCTION. 3. COORDINATE LOCATION AND MARKING OF UNDERGROUND UTILITIES PRIOR TO CONSTRUCTION. COORDINATE LOCATION AND MARKING OF UNDERGROUND UTILITIES PRIOR TO CONSTRUCTION. NOTIFY THE OWNER'S REPRESENTATIVE OF ANY CONFLICT WITH ANY UNDERGROUND UTILITY. 4. DO NOT PROCEED WITH THE INSTILLATION OF THE IRRIGATION SYSTEM WHEN IT IS OBVIOUS IN DO NOT PROCEED WITH THE INSTILLATION OF THE IRRIGATION SYSTEM WHEN IT IS OBVIOUS IN THE FIELD THAT OBSTRUCTIONS OR GRADE DIFFERENCES EXISTING THAT MIGHT NOT HAVE BEEN CONSIDERED IN THE ENGINEERING, OR IF DISCREPANCIES IN CONSTRUCTION DETAILS, LEGEND, NOTES, OR SPECIFICATIONS ARE DISCOVERED. BRING ALL SUCH OBSTRUCTIONS OR DISCREPANCIES TO THE ATTENTION OF THE OWNER'S REPRESENTATIVE IN WRITING PRIOR TO CONSTRUCTION. 5. THESE DRAWINGS ARE DIAGRAMMATIC. THEREFORE, THE FOLLOWING SHOULD BE NOTED: THESE DRAWINGS ARE DIAGRAMMATIC. THEREFORE, THE FOLLOWING SHOULD BE NOTED: A. AVOID CONFLICTS BETWEEN THE IRRIGATION SYSTEM, PLANTING MATERIALS AND ARCHITECTURAL AVOID CONFLICTS BETWEEN THE IRRIGATION SYSTEM, PLANTING MATERIALS AND ARCHITECTURAL FEATURES. INSTILL IRRIGATION PIPE AND WIRING IN LANDSCAPED AREAS WHENEVER POSSIBLE. B. USE ONLY STANDARD TEES AND ELBOW FITTINGS. USE OF CROSS TYPE FITTINGS IS NOT USE ONLY STANDARD TEES AND ELBOW FITTINGS. USE OF CROSS TYPE FITTINGS IS NOT PERMITTED. C. IRRIGATION PIPE AND VALVES MAY BE SHOWN OUTSIDE OF THE PLANTING AREA, IN THE IRRIGATION PIPE AND VALVES MAY BE SHOWN OUTSIDE OF THE PLANTING AREA, IN THE HARDSCAPE OR OUTSIDE OF PROPERTY LINES FOR GRAPHIC CLARITY ONLY. INSTALL ALL IRRIGATION COMPONENTS WITHIN LANDSCAPES AREAS OR THROUGH SLEEVING AND WITHIN THE PROPERTY BOUNDARY. 6. PROVIDE THE FOLLOWING COMPONENTS TO THE OWNER'S REPRESENTATIVE PRIOR TO THE PROVIDE THE FOLLOWING COMPONENTS TO THE OWNER'S REPRESENTATIVE PRIOR TO THE COMPLETION OF THE PROJECT. A. TWO OPERATING KEYS FOR EACH TYPE OF MANUALLY OPERATED VALVES. TWO OPERATING KEYS FOR EACH TYPE OF MANUALLY OPERATED VALVES. B. TWO OF EACH SERVICING WRENCH OR TOOL NEEDED FOR COMPLETE ACCESS, ADJUSTMENT, AND TWO OF EACH SERVICING WRENCH OR TOOL NEEDED FOR COMPLETE ACCESS, ADJUSTMENT, AND REPAIR OF ALL SPRINKLERS AND EMITTERS. 7. SELECT NOZZLES FOR SPRAY AND ROTARY SPRINKLES WITH ARCS THAT PROVIDE COMPLETE AND SELECT NOZZLES FOR SPRAY AND ROTARY SPRINKLES WITH ARCS THAT PROVIDE COMPLETE AND UNIFORM COVERAGE WITH MINIMUM OVERSPRAY FOR THE SITE CONDITIONS. TO MINIMIZE OVERSPRAY, INSTALL PRESSURE COMPENSATING NOZZLES OR CONDITIONS. TO MINIMIZE OVERSPRAY, INSTALL PRESSURE COMPENSATING NOZZLES OR PRESSURE COMPENSATING SCREENS IF UNIFORM LATERAL PRESSURE CANNOT BE ATTAINED WITH PRESSURE ADJUSTMENT AT THE REMOTE CONTROL VALVE. CAREFULLY ADJUST THE RADIUS OF THE THROW AND ARC OF COVERAGE OF EACH SPRAY AND ROTARY SPRINKLER TO PROVIDE THE BEST PERFORMANCE. 8. THE IRRIGATION CONTRACTOR IS RESPONSIBLE FOR COORDINATING WITH THE GENERAL CONTRACTOR THE IRRIGATION CONTRACTOR IS RESPONSIBLE FOR COORDINATING WITH THE GENERAL CONTRACTOR FOR THE INSTILLATION OF IRRIGATION SLEEVING.  ALL SLEEVING WILL BE SCHEDULE 40 PVC. ALL PIPE AND WIRE WILL BE INSTALLED IN SEPARATE SLEEVES AT ALL PAVED SURFACES, SIDEWALKS, DRIVEWAYS, WALLS FOOTINGS AND HARDSCAPE AREAS. ALL SLEEVES MAY NOT BE SHOWN AND/OR SIZED IN THE PLANS. THE GENERAL CONTRACTOR IS RESPONSIBLE FOR COORDINATING WITH THE IRRIGATION CONTRACTOR FOR THE INSTILLATION OF ALL REQUIRED SLEEVING, PROPER SIZING AND COORDINATE INSTILLATION OF SLEEVING WITH OTHER TRADES. ANY PIPE OR WIRE WHICH PASSES BENEATH EXISTING HARDSCAPE WHERE SLEEVING WAS NOT INSTALLED, REQUIRES HORIZONTAL BORING BY THE IRRIGATION CONTRACTOR. SLEEVE AND CONDUIT SIZES SHALL BE A MINIMUM OF TWICE THE AGGREGATE DIAMETER OF ALL PIPE AND WIRE CONTAINED WITHIN SLEEVE OR CONDUIT PIPE. MINIMUM SLEEVE SIZE IS 2-INCH. INDICATE ALL SLEEVE LOCATIONS ON “AS-BUILT” RECORD AS-BUILT” RECORD  RECORD DRAWINGS. 9. COORDINATE AND INSTALL ALL ELECTRICAL POWER TO THE IRRIGATION CONTROL SYSTEM IN COORDINATE AND INSTALL ALL ELECTRICAL POWER TO THE IRRIGATION CONTROL SYSTEM IN ACCORDANCE WITH THE NATIONAL ELECTRIC CODE AND ALL APPLICABLE LOCAL ELECTRIC UTILITY CODES. 10. GATE VALVES SHALL BE PORTED TO PROVIDE FOR FULL FLOW. LABELED AND NOMINAL SIZE OF GATE VALVES SHALL BE PORTED TO PROVIDE FOR FULL FLOW. LABELED AND NOMINAL SIZE OF VALVE OPENING SHALL BE THE SAME. 11. ALL MATERIALS AND WORKMANSHIP SHALL BE TRUE TO TYPE, FORM, FINISH AND OF THE HIGHEST ALL MATERIALS AND WORKMANSHIP SHALL BE TRUE TO TYPE, FORM, FINISH AND OF THE HIGHEST STANDARDS OF THE TRADE. DAMAGED OR INFERIOR MATERIALS SHALL BE REMOVED FROM THE SIRE WITHOUT DELAY. 12. INSTALL PRESSURE REGULATING MODULE FOR ALL DRIP VALVE ASSEMBLIES. SET DISCHARGE INSTALL PRESSURE REGULATING MODULE FOR ALL DRIP VALVE ASSEMBLIES. SET DISCHARGE PRESSURE TO 35 PSI. 13. INSTALL IRRIGATION PIPE AND COMPONENTS A MINIMUM OF 8 FEET FROM TREE ROOT BALLS. PIPE INSTALL IRRIGATION PIPE AND COMPONENTS A MINIMUM OF 8 FEET FROM TREE ROOT BALLS. PIPE ROUTINGS SHOWN ON DRAWINGS IS DIAGRAMMATIC. 14. PROVIDE #12-1 AWG BARE COPPER TRACING WIRE ALONG THE ENTIRE MAINLINE ROUTING. PROVIDE #12-1 AWG BARE COPPER TRACING WIRE ALONG THE ENTIRE MAINLINE ROUTING. PROVIDE 24 INCH COIL OF TRACING WIRE IN EACH VALVE BOX ALONG MAINLINE ROUTING. 15. CONTRACTOR SHALL FURNISH AND INSTALL MATERIAL AND EQUIPMENT PERTAINING TO THE CONTRACTOR SHALL FURNISH AND INSTALL MATERIAL AND EQUIPMENT PERTAINING TO THE IRRIGATION SYSTEM HEREIN SPECIFIED OR SHOWN ON THE DRAWINGS. THIS SHALL INCLUDE ALL ITEMS NECESSARY TO COMPLETE INSTILLATION. 16. IRRIGATION CONTRACTOR TO CAP ALL FLUSH ENDS HAND TIGHT PRIOR TO BACKFILL. IRRIGATION CONTRACTOR TO CAP ALL FLUSH ENDS HAND TIGHT PRIOR TO BACKFILL. 17. IRRIGATION CONTRACTOR SHALL COORDINATE WORK WITH PLANTING PLANS TO AVOID CONFLICTING IRRIGATION CONTRACTOR SHALL COORDINATE WORK WITH PLANTING PLANS TO AVOID CONFLICTING LOCATIONS BETWEEN PIPING AND PLANT PITS. 18. ALL MATERIALS SHALL BE INSTALLED AS DETAILED IN THE PLANS. IF THE CONTRACT DRAWINGS ALL MATERIALS SHALL BE INSTALLED AS DETAILED IN THE PLANS. IF THE CONTRACT DRAWINGS AND/OR SPECIFICATIONS DO NOT THOROUGHLY DESCRIBE THE METHOD OR TECHNIQUES TO BE USED, THEN THE CONTRACTOR SHALL INSTALL AS PER MANUFACTURERS SPECIFICATIONS. IF THE CONTRADICTION OCCURS, NOTIFY THE LANDSCAPE ARCHITECT IMMEDIATELY. 19. IRRIGATION CONTRACTOR TO USE TEFLON TAPE ON ALL THREADED JOINTS. IRRIGATION CONTRACTOR TO USE TEFLON TAPE ON ALL THREADED JOINTS. 20. NO PIPES SHALL BE INSTALLED PARALLEL AND DIRECTLY OVER ANOTHER LINE. NO PIPES SHALL BE INSTALLED PARALLEL AND DIRECTLY OVER ANOTHER LINE. 21. BRAND EACH VALVE BOX WITH 1” LETTERING SHOWING ZONE NUMBER AND CONTROLLER BRAND EACH VALVE BOX WITH 1” LETTERING SHOWING ZONE NUMBER AND CONTROLLER  LETTERING SHOWING ZONE NUMBER AND CONTROLLER LETTER. THIS STAMP IS TO MATCH THE ZONE AND CONTROLLER ASSOCIATES WITH THE VALVE'S OPERATION. 22. CONTRACTOR SHALL PERFORM THE FOLLOWING: CONTRACTOR SHALL PERFORM THE FOLLOWING: A. VISIT SITE AND VERIFY EXISTING GRADES, CONSTRUCTION AND CONDITIONS. VISIT SITE AND VERIFY EXISTING GRADES, CONSTRUCTION AND CONDITIONS. B. NOTIFY LANDSCAPE ARCHITECT OF DISCREPANCIES BETWEEN PLAN AND FIELD CONDITIONS. NOTIFY LANDSCAPE ARCHITECT OF DISCREPANCIES BETWEEN PLAN AND FIELD CONDITIONS. C. RESTORE CONTRACTOR DAMAGED EXISTING WORK TO THE SATISFACTION OF THE ENGINEER OR RESTORE CONTRACTOR DAMAGED EXISTING WORK TO THE SATISFACTION OF THE ENGINEER OR LANDSCAPE ARCHITECT WITHOUT COST TO THE OWNER. D. BE SATISFIED THAT THE PLAN CAN BE CONSTRUCTED, FUNCTIONAL AND COMPLETE. BE SATISFIED THAT THE PLAN CAN BE CONSTRUCTED, FUNCTIONAL AND COMPLETE. 23. ALL EQUIPMENT SHALL BE MAINTAINED WHILE UNDER CONSTRUCTION. MAINTENANCE INCLUDES: ALL EQUIPMENT SHALL BE MAINTAINED WHILE UNDER CONSTRUCTION. MAINTENANCE INCLUDES: WATER SCHEDULING, REPLACEMENT OF DEFECTIVE OR DAMAGED EQUIPMENT, ADJUSTMENT AND RE-ADJUSTMENT OF HEADS AND OTHER EQUIPMENT. 24. CONTRACTOR TO ENSURE THE FOLLOWING: CONTRACTOR TO ENSURE THE FOLLOWING: A. LINES AND VALVES ARE TO BE PLACED WITHIN PLANTING BEDS AND PROJECT LIMITS.  THESE LINES AND VALVES ARE TO BE PLACED WITHIN PLANTING BEDS AND PROJECT LIMITS.  THESE PLANS ARE SCHEMATIC. CONTRACTOR SHALL SIZE ALL PIPE. B. 100% COVERAGE OF IRRIGATION SYSTEM TO ALL PLANTS REGARDLESS OF SIZE OR TYPE AND 100% COVERAGE OF IRRIGATION SYSTEM TO ALL PLANTS REGARDLESS OF SIZE OR TYPE AND SHALL CONFIRM ALL NON-IRRIGATED AREAS PRIOR TO SUBMITTING A BID. 25. INSTALL TWO (2) SPARE #14-1 AWG CONTROL WIRES FOR EACH UNUSED STATION AND ONE INSTALL TWO (2) SPARE #14-1 AWG CONTROL WIRES FOR EACH UNUSED STATION AND ONE SPARE #12-1 AWG COMMON WIRE FROM THE RESPECTIVE CONTROLLER TO HIS LOCATION FOR USE AS A SPARE WIRES IN EACH REMOTE CONTROL VALVE BOX ALONG THE ENTIRE WIRE ROUTING FOR THIS CONTROLLER. SEAL WIRE ENDS WATER TIGHT AND CONTAIN WITHIN VALVE BOX AT THIS LOCATION. 26. SHOULD FIELD ADJUSTMENTS BE MADE TO THE SITE PLAN, IRRIGATION CONTRACTOR SHALL MAKE SHOULD FIELD ADJUSTMENTS BE MADE TO THE SITE PLAN, IRRIGATION CONTRACTOR SHALL MAKE ALL NECESSARY ADJUSTMENTS TO THE IRRIGATION SYSTEM TO ENSURE PROPER FUNCTIONALITY. LANDSCAPE ARCHITECT IS TO BE NOTIFIED OF ANY AND ALL CHANGES MADE TO THE IRRIGATION SYSTEM, PRIOR TO INSTILLATION OF SAID CHANGES.
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XFS Dripline Maximum Lateral Lengths (Feet)

Inlet Pressure psi

12" Spacing 18" Spacing 24" Spacing

Nominal Flow (gph) Nominal Flow (gph) Nominal Flow (gph)

0.6 0.9 0.6 0.9 0.6 0.9

15 273 155 314 250 424 322

20 318 169 353 294 508 368

30 360 230 413 350 586 414

40 395 255 465 402 652 474

50 417 285 528 420 720 488

60 460 290 596 455 780 514

TRYPICAL ISLAND DRIPLINE LAYOUT XFS DRIPLINE FLUSH POINT W/BALL VALVE

XFS DRIPLINE AIR RELIEF VALVE

RAIN BIRD XFS SUB-SURFACE DRIPLINE BURIAL

XFS SUB-SURFACE DRIPLINE BURIAL RAINBIRD REMOTE CONTROL VALVE
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BARB X BARB INSERT TEE OR CROSS:   RAIN BIRD XFF-TEE OR   RAIN BIRD XFD-CROSS (TYPICAL) SUB-SURFACE DRIPLINE PIPE:   RAIN BIRD XF SERIES DRIPLINE      POTABLE: XFS DRIPLINE     NON-POTABLE: XFSP DRIPLINE PERIMETER OF AREA REFER TO DRAWINGS AND SPECIFICATIONS FOR PERIMETER DRIPLINE PIPE DISTANCE TO EDGE. BARB X MALE FITTING:   RAIN BIRD XFF-MA FITTING (TYPICAL) PVC SCH 40 TEE OR EL (TYPICAL) PVC SUPPLY MANIFOLD FLUSH POINT (TYPICAL)   SEE RAIN BIRD DETAIL "XFS FLUSH POINT" PVC SUPPLY PIPE FROM RAIN BIRD CONTROL ZONE KIT (SIZED TO MEET LATERAL FLOW DEMAND) PVC SCH 40 RISER PIPE PVC SCH 40 SLEEVE PIPE SIZED TWICE SIZE OF MANIFOLD PIPE SIZE. PAVEMENT AND CURB 12" AIR RELIEF VALVE: RAIN BIRD MODEL: ARV050   SEE RAIN BIRD XFS DETAILS FOR AIR RELIEF INSTALLATION
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NOTES: 1. DISTANCE BETWEEN LATERAL ROWS AND EMITTER SPACING TO BE BASED ON SOIL TYPE, PLANT MATERIALS AND CHANGES IN ELEVATION.  SEE RAIN BIRD XFS DRIPLINE INSTALLATION GUIDE FOR SUGGESTED SPACINGS.  2. LENGTH OF LONGEST DRIPLINE LATERAL SHOULD NOT EXCEED THE MAXIMUM LENGTH SHOWN IN THE ACCOMPANYING TABLE.  3. AIR RELIEF VALVE TO BE INSTALLED AT ALL HIGH POINTS. 4. DISTANCE FROM CURB TO ADJACENT DRIP LINE TO BE SPECIFIED BY DESIGN CONSULTANT (SEE DRAWINGS AND SPECIFICATIONS). 5. WHEN USING 17MM INSERT FITTINGS WITH DESIGN PRESSURE OVER 50PSI, IT IS WHEN USING 17MM INSERT FITTINGS WITH DESIGN PRESSURE OVER 50PSI, IT IS RECOMMENDED THAT STAINLESS STEEL CLAMPS BE INSTALLED ON EACH FITTING. 
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