
SYMBOL LEGEND DRAWING INDEX

DRAWING REFERENCE LEGEND

CONSTRUCTION PLANS FOR
IMHOFF CREEK BANK STABILIZATION

CITY OF NORMAN, OKLAHOMA

CLEVELAND COUNTY

DATUM INFORMATION

CONTACT INFORMATION

Sheet Number Sheet Title
1 COVER
2 PAY ITEM AND CONSTRUCTION NOTES
3 SWMP
4 EROSION CONTROL PLAN 1
5 EROSION CONTROL PLAN 2
6 EROSION CONTROL PLAN 3
7 DEMOLITION PLAN 1
8 DEMOLITION PLAN 2
9 RSS WALL P&P

10 RSS WALL P&P 2
11 RSS WALL P&P 3
12 RSS WALL P&P 4
13 PR CRL DATA
14 NORTH GRADING
15 Section Sheet - (1)
16 Section Sheet - (2)
17 Section Sheet - (3)
18 Section Sheet - (4)
19 Section Sheet - (5)
20 Section Sheet - (6)
21 Section Sheet - (7)
22 Section Sheet - (8)
23 Section Sheet - (9)
24 Section Sheet - (10)
25 Section Sheet - (11)
26 MESHEK DETAILS
27 DETAIL STR-001 - REINF. SOIL SLOPE WALL
28 DETAIL STR-002 - REINF. SOIL SLOPE WALL
29 DETAIL STR-003 - REINF. SOIL SLOPE WALL
30 DETAIL STR-004 - REINF. SOIL SLOPE WALL

W IMHOFF RD

S 
BE

R
R

Y 
R

D



’
’

’



  EAST AND WEST EMBANKMENT OF IMHOFF CREEK. LOCATED SOUTH OF
IMHOFF ROAD AND NORTH OF HIGHWAY 9.

                  APPLICATION FOR A NATIONWIDE PERMIT AND THE
DEVELOPMENT OF CONSTRUCTION PLANS TO INSTALL WIRE FORMED RETAINING WALL
WITH NATURAL VEGETATED FACE TO ADDRESS BANK EROSION OF IMHOFF CREEK AND
FUTURE LOSS OF PROPERTY.

1. TEMPORARY EROSION CONTROL.
2. PERMANENT EROSION CONTROL.

PORT SILT LOAM, HYDROLOGIC GROUP B

 35°11'16.42"N ,   97°27'30.27"W

PROJECT LIMITS:

PROJECT DESCRIPTION:

SUGGESTED SEQUENCE OF EROSION CONTROL ACTIVITIES:

2.85  ACRES

N/A

0 ACRES

0  ACRES

THE CONTRACTOR IS RESPONSIBLE FOR PROVIDING THE STORM WATER POLLUTION PREVENTION PLAN (SWPPP), THE
NOTICE OF INTENT, & THE NOTICE OF TERMINATION FOR THIS PROJECT. THE SWPPP IS REQUIRED TO COMPLY WITH THE
OKLAHOMA POLLUTION DISCHARGE ELIMINATION SYSTEM (OPDES) REGULATIONS.   THIS PLAN IS INITIATED PRIOR TO
MOBILIZATION, CONFIRMED IN THE PRE-WORK MEETINGS AND AVAILABLE ON THE JOB SITE ALONG WITH COPIES OF THE
NOTICE OF INTENT (NOI) FORM AND PERMIT CERTIFICATE THAT HAVE BEEN FILED WITH THE OKLAHOMA DEPARTMENT OF
ENVIRONMENTAL QUALITY (ODEQ).  THE PLAN MUST BE KEPT CURRENT WITH UP-TO-DATE AMENDMENTS DURING THE
PROGRESSION OF THE PROJECT. ALL CONTRACTOR OFF-SITE OPERATIONS ASSOCIATED WITHTHE PROJECT MUST BE
DOCUMENTED IN THE SWPPP, I.E., BORROW PITS, WORK ROADS, DISPOSAL SITES, ASPHALT/CONCRETE PLANTS, ETC. THE
BASIC GOAL OF STORM WATER MANAGEMENT IS TO IMPROVE WATER QUALITY BY REDUCING POLLUTANTS IN STORM
WATER DISCHARGES.  RUNOFF FROM CONSTRUCTION SITES HAS A POTENTIAL FOR POLLUTION DUE TO EXPOSED SOILS
AND THE PRESENCE OF HAZARDOUS MATERIALS USED IN THE CONSTRUCTION PROCESS.  THE PREVENTION OF SOIL
EROSION, CONTAINMENT OF HAZARDOUS MATERIALS AND/OR THE INTERCEPTION OF THESE POLLUTANTS BEFORE
LEAVING THE CONSTRUCTION SITE ARE THE BEST PRACTICES FOR CONTROLLING STORM WATER POLLUTION.

PROPER MANAGEMENT AND DISPOSAL OF HAZARDOUS WASTE MATERIALS IS REQUIRED.  THE CONTRACTOR IS
RESPONSIBLE FOR FOLLOWING MANUFACTURER'S RECOMMENDATIONS, STATE AND FEDERAL REGULATIONS TO
ENSURE CORRECT HANDLING,  DISPOSAL, SPILL PREVENTION AND CLEANUP MEASURES.   EXAMPLES INCLUDE
BUT ARE NOT LIMITED TO: PAINTS,  ACIDS,  CLEANING SOLVENTS, CHEMICAL ADDITIVES,  CONCRETE CURING
COMPOUNDS AND CONTAMINATED SOILS.

PROPER MANAGEMENT AND DISPOSAL OF CONSTRUCTION WASTE MATERIAL IS REQUIRED BY THE CONTRACTOR.
MATERIALS INCLUDE STOCKPILES,  SURPLUS,  DEBRIS  AND ALL OTHER BY-PRODUCTS FROM THE CONSTRUCTION
PROCESS. PRACTICES INCLUDE DISPOSAL, PROPER MATERIALS HANDLING, SPILL PREVENTION AND CLEANUP  MEASURES.
CONTROLS AND PRACTICES SHALL MEET THE REQUIREMENTS OF ALL FEDERAL,  STATE AND LOCAL AGENCIES.

STORM WATER MANAGEMENT PLAN
EROSION AND SEDIMENT CONTROLSSITE DESCRIPTION

SOIL TYPE:

OFFSITE AREA TO BE DISTURBED:
(FOR CONTRACTOR USE)

LATITUDE & LONGITUDE
OF CENTER OF PROJECT:

NAME OF RECEIVING WATERS:

SENSITIVE WATERS OR WATERSHEDS: NO

YES

REVISED 08 / 18 / 2017

BONDING REQUIREMENTS
FINAL CLEANING UP
CONTRACTOR'S RESPONSIBILITY FOR WORK
ENVIRONMENTAL PROTECTION
STORAGE AND HANDLING OF MATERIAL
LAWS, RULES AND REGULATIONS TO BE OBSERVED
STORM WATER MANAGEMENT
MANAGEMENT OF EROSION, SEDIMENTATION AND STORM WATER POLLUTION PREVENTION AND CONTROL
TEMPORARY SEDIMENT CONTROL

103.05
104.10
104.12
104.13
106.08
107.01
107.20

220
221

"ODEQ GENERAL PERMIT (OKR10) FOR STORM WATER DISCHARGES
FROM CONSTRUCTION ACTIVITIES WITHIN THE STATE OF OKLAHOMA."
ODEQ, WATER QUALITY DIVISION, SEPTEMBER 13, 2017.

IN ADDITION:

THE FOLLOWING SECTIONS OF THE 2009 ODOT STANDARD SPECIFICATIONS SHOULD
BE NOTED:

GENERAL NOTES:

HAZARDOUS MATERIALS:

WASTE MATERIALS:

THE CONTRACTOR SHALL ALSO BE RESPONSIBLE FOR THE
FOLLOWING:

SOIL STABILIZATION PRACTICES:

STRUCTURAL PRACTICES:

MAINTENANCE AND INSPECTION:

OFFSITE VEHICLE TRACKING:

NOTES:

HAUL ROADS DAMPENED FOR DUST CONTROL

LOADED HAUL TRUCKS TO BE COVERED WITH TARPAULIN

EXCESS DIRT ON ROAD REMOVED DAILY

STABILIZED CONSTRUCTION EXIT

TEMPORARY SILT FENCE

TEMPORARY SILT DIKES

TEMPORARY FIBER LOG

DIVERSION, INTERCEPTOR OR PERIMETER DIKES

DIVERSION, INTERCEPTOR OR PERIMETER SWALES

ROCK FILTER DAMS

TEMPORARY SLOPE DRAIN

PAVED DITCH W/  DITCH LINER PROTECTION

TEMPORARY DIVERSION CHANNELS

TEMPORARY SEDIMENT BASINS

TEMPORARY SEDIMENT TRAPS

TEMPORARY SEDIMENT FILTERS

TEMPORARY SEDIMENT REMOVAL

RIP RAP

INLET SEDIMENT FILTER

TEMPORARY BRUSH SEDIMENT BARRIERS

SANDBAG BERMS

TEMPORARY STREAM CROSSINGS

NOTE:  TEMPORARY EROSION CONTROL METHODS MUST BE USED ON
ALL DISTURBED AREAS WHERE CONSTRUCTION ACTIVITIES HAVE CEASED
FOR OVER 14 DAYS.  METHODS USED WILL BE AS SHOWN ON PLANS,
OR AS DIRECTED BY THE ENGINEER.

TEMPORARY SEEDING

PERMANENT SODDING, SPRIGGING OR SEEDING

VEGETATIVE MULCHING

SOIL RETENTION BLANKET

PRESERVATION OF EXISTING VEGETATION

YES

YES

LOCATED IN A TMDL:

LAKE THUNDERBIRD TMDL:

PROJECT WILL DISCHARGE TO:

IF YES, LIST IMPAIRMENT:

YESMS4 ENTITY

IF YES, LOCATION:

303      IMPAIRED WATERS:

TOTAL AREA OF THE
CONSTRUCTION SITE:

POST-CONSTRUCTION RUNOFF
COEFFICIENT OF THE SITE:

ESTIMATED AREA TO BE DISTURBED:

TOTAL IMPERVIOUS AREA
PRE-CONSTRUCTION:

TOTAL IMPERVIOUS AREA
POST-CONSTRUCTION:

ALL EROSION AND SEDIMENT CONTROLS WILL BE MAINTAINED IN GOOD WORKING ORDER FROM THE BEGINNING
OF CONSTRUCTION UNTIL AN ACCEPTABLE VEGETATIVE COVER IS ESTABLISHED. INSPECTION BY THE CONTRACTOR
AND ANY NECESSARY REPAIRS SHALL BE PERFORMED ONCE EVERY 7 CALENDAR DAYS AND WITHIN 24 HOURS
AFTER ANY STORM EVENT GREATER THAN 0.5 INCH AS RECORDED BY A NON-FREEZING RAIN GAUGE TO BE
LOCATED ON SITE.  POTENTIALLY ERODIBLE AREAS,  DRAINAGEWAYS,   MATERIAL STORAGE,  STRUCTURAL DEVICES,
CONSTRUCTION ENTRANCES AND EXITS ALONG WITH EROSION AND SEDIMENT CONTROL LOCATIONS ARE
EXAMPLES OF SITES THAT NEED TO BE INSPECTED.

NOTE:
THIS SHEET SHOULD BE USED IN CONJUNCTION WITH A DRAINAGE MAP THAT
ILLUSTRATES THE DRAINAGE PATTERNS/PATHWAYS AND RECEIVING WATERS
FOR THIS PROJECT.  THIS SHEET SHOULD ALSO BE  USED WITH THE EROSION
CONTROL SUMMARIES, PAY ITEMS, & NOTES.
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REINFORCED SOIL SLOPE (RSS)
PART 1 GENERAL

1.1 DEFINITIONS
A. MINIMUM AVERAGE ROLL VALUE (MARV): PROPERTY VALUE CALCULATED AS TYPICAL MINUS TWO STANDARD

DEVIATIONS. STATISTICALLY, IT YIELDS A 97.7 PERCENT DEGREE OF CONFIDENCE THAT ANY SAMPLE TAKEN
DURING QUALITY ASSURANCE TESTING WILL EXCEED VALUE REPORTED.

B. CURRENT CERTIFICATION: A CERTIFICATION DATED WITHIN THE LAST CALENDAR YEAR, ATTESTED BY A PERSON
HAVING LEGAL AUTHORITY FOR THE MANUFACTURER.

C. LONG-TERM DESIGN STRENGTH (LTDS)

1.2 THE OVERALL STABILITY OF THE RETAINING WALL SYSTEM IS BASED ON THE STRUCTURAL INTEGRITY OF THE
GEOGRID REINFORCEMENT. PROPERTY OWNERS SHOULD BE MADE AWARE THAT DISTURBANCE OF THE GEOGRID
REINFORCEMENT WILL IMPACT THE STABILITY OF THE WALL.

1.3 SUBMITTALS:  PROVIDE SUBMITTALS TO ENGINEER ON THE SCHEDULE INDICATED FOR EACH ITEM FOR APPROVAL.
A. SUBMIT QUALITY CONTROL ITEMS WITHIN 15 BUSINESS DAYS FOR APPROVAL AS FOLLOWS:

1. PROVIDE CURRENT CERTIFICATION THAT EACH GEOSYNTHETIC MATERIAL MEETS MARV REQUIREMENTS OF
THE SPECIFICATION AS EVALUATED UNDER THE MANUFACTURER'S QUALITY CONTROL PROGRAM.
a. EACH CERTIFICATION SHALL INCLUDE:

  THE NAME OF THE MANUFACTURER
  PRODUCT NAME
  STYLE NUMBER
  BATCH NUMBER
  CHEMICAL COMPOSITION OF THE FILAMENTS OR YARNS

2. PROVIDE TO THE WALL ENGINEER THE MANUFACTURER'S CURRENT QUALITY CONTROL PLAN CERTIFICATIONS
FOR A2LA, GAI-LAP, OR ISO 9001.

B. PROVIDE CURRENT CERTIFICATION OF MILL REPORTS FOR STEEL PRODUCTS.
C. PROVIDE CURRENT CERTIFICATION OF GALVANIZATION PRODUCTS AND PROCEDURES.

1.4 QUALITY CONTROL
A. GEOSYNTHETIC MANUFACTURING QUALITY CONTROL:  CERTIFY THAT GEOSYNTHETIC MATERIAL TESTING

PERFORMED BY A LABORATORY ACCREDITED BY GAI-LAP OR A2LA FOR REQUIRED TESTS.
B. CERTIFY THAT ULTRAVIOLET STABILITY VERIFIED BY AN INDEPENDENT LABORATORY ON THE GEOSYNTHETIC OR A

GEOSYNTHETIC OF SIMILAR CONSTRUCTION AND YARN TYPE.
C. TEST STRIP:

1. LABORATORIES CANNOT EASILY TEST THE REINFORCING FILL PER TRADITIONAL METHODS FOR MAXIMUM
DENSITY.  CONTRACTOR SHALL WORK WITH ENGINEER AND GEOTECHNICAL TECHNICIAN TO CONSTRUCT A
TEST STRIP TO DETERMINE THE TARGET MAXIMUM DRY DENSITY FOR COMPACTION TESTING.
a. PLACE A LIFT OF FILL IN TEST STRIP AREA (MAY BE PRODUCTION AREA).  TEST AREAS SHALL BE COMPACTED

USING COMPACTION EQUIPMENT INTENDED TO BE USED DURING PRODUCTION.
2. PREPARE AND TEST UP TO FOUR LOCATIONS IN TEST STRIP AREA TO DETERMINE MAXIMUM DRY DENSITY

USING WATER REPLACEMENT METHOD. CONTRACTOR SHALL ALSO PROVIDE CONSTRUCTION EQUIPMENT TO BE
USED TO ASSIST GEOTECHNICAL TECHICIAN IN RUNNING PLATE LOAD TESTS (ASTM D 1196) AT DESIGNATED
LOCATIONS IN THE TEST STRIP AREAS. THE REQUIRED ALLOWABLE BEARING CAPACITY SHALL BE A MINIMUM
3,000 PSF WITH A FACTOR OF SAFETY = 2.

3. ADDITIONALLY, IN-PLACE DENSITY SHALL BE DETERMINED USING NUCLEAR GAUGE PLACED ON BACKSCATTER
SETTING IN NO LESS THAN FIVE ADDITIONAL LOCATIONS.

4. THE AVERAGE IN-PLACE DENSITY RECORED IN STEPS C.1.a.1 AND C.1.a.2 SHALL BE THE LIFT'S IN-PLACE DESITY
b. COMPACT THE TEST STRIP AGAIN WITH 2 PASSES OF A COMPACTOR AND RETEST AS IN STEP C.1.a.
c. RECORD THE VALUES AND REPEAT STEP b UNTIL ADDITIONAL PASSES DO NOT INCREASE THE DRY DENSITY.

THE MINIMUM DRY DENSITY DETERMINED BY THE TEST STRIP SHALL BE THE TARGET DENSITY FOR
COMPACTION TESTING.  THE MINIMUM NUMBER OF PASSES BY COMPACTION EQUIPMENT TO MEET THIS
DENSITY SHALL BE USED AS A GUIDELINE FOR SUCCESSIVE FILL PLACEMENT.

D. COMPACTIVE EFFORT OF SUCCESSIVE LIFTS SHALL, AT A MINIMUM, EQUAL THE NUMBER OF PASSES DETERMINED
DURING THE TEST STRIP.  ONCE INSTALLED, THE ONSITE ENGINEERING REPRESENTATIVE SHALL PERFORM A
MINIMUM OF 10 IN-PLACE DENSITY TESTS (RANDOMLY LOCATED) USING A NUCLEAR GAUGE PLACED ON
BACKSCATTER SETTING.  THE AVERAGE OF THE 10 READINGS WILL BE IN-PLACE DENSITY OF THE COMPACTED
LIFT.  IF IN-PLACE DENSITY DOES NOT MEET OR EXCEED THAT ESTABLISHED DURING DEVELOPMENT OF ROLL
PATTERN, ADDITIONAL COMPACTIVE EFFORT WILL BE REQUIRED.  IF AFTER 4 ADDITIONAL PASSES, THE
COMPACTED FILL DOES NOT MEET THE DENSITY DETERMINED IN THE TEST STRIP, THE ENGINEER SHALL BE
NOTIFIED TO DETERMINE WHETHER A NEW TEST STRIP/ROLL PATTERN NEEDS TO BE PERFORMED/DEVELOPED.

1.5 QUALITY ASSURANCE
A. MANUFACTURER QUALIFICATIONS:  THE GEOSYNTHETIC MANUFACTURER SHALL HAVE ONE OF THE FOLLOWING

CURRENT CREDENTIALS:
1. GEOSYNTHETIC ACCREDITATION INSTITUTE (GAI) - LABORATORY ACCREDITATION       PROGRAM (LAP)
2. AMERICAN ASSOCIATION FOR LABORATORY ACCREDITATION (A2LA)
3. ISO 9001 QUALITY MANAGEMENT SYSTEM

B. A GAI-LAP ACCREDITED LABORATORY SHALL PERFORM ROUTINE TESTS OF THE GEOSYNTHETIC MANUFACTURER'S
PRODUCTS.

1.6 DELIVERY, STORAGE, AND HANDLING
A. GEOSYNTHETIC LABELING, SHIPMENT, AND STORAGE SHALL FOLLOW ASTM D4873.  PRODUCT LABELS SHALL

CLEARLY SHOW THE MANUFACTURER OR SUPPLIER NAME, STYLE NAME, AND ROLL NUMBER. GEOGRID SHALL BE
MARKED WITH PRODUCT TYPE AND TENSILE STRENGTH ORIENTATION CONTINUOUSLY ALONG ENTIRE ROLL EDGE.

B. WRAP EACH GEOSYNTHETIC ROLL WITH A MATERIAL THAT WILL PROTECT THE GEOSYNTHETIC FROM DAMAGE DUE
TO SHIPMENT, WATER, SUNLIGHT, AND CONTAMINANTS.

C. DURING STORAGE, ELEVATE GEOSYNTHETIC ROLLS OFF THE GROUND AND ADEQUATELY COVERED TO PROTECT
THEM FROM SITE CONSTRUCTION DAMAGE, PRECIPITATION, SUNLIGHT, CHEMICALS, FLAMES, SPARKS, EXCESS
TEMPERATURES, AND ANY OTHER ENVIRONMENTAL CONDITIONS THAT MAY DAMAGE THE PHYSICAL PROPERTY
VALUES OF THE GEOSYNTHETIC.

PART 2 PRODUCTS

2.1 GEOSYNTHETIC MATERIAL
A. TENCATE GEOSYNTHETICS AMERICAS

365 SOUTH HOLLAND DRIVE
PENDERDRASS, GA, USA 30567
1-800-685-9990
1-706-693-2226
1-706-693-2083, FAX
WWW.MIRAFI.COM

B. MATERIALS
1. APPROVED GEOGRID IS TENCATE MIRAGRID 24XT AND MIRAGRID 10XT AS INDICATED ON THE PLANS.
2. APPROVED GEOTEXTILE FACING IS MIRAMESH.
3. MANUFACTURER SHALL LABEL APPROVED GEOGRIDS WITH PRODUCT TYPE.  APPROVED GEOGRID

MANUFACTURER SHALL BE TESTED BY A GAI LABORATORY AND SHALL BE MADE IN NORTH AMERICA.
4. GEOSYNTHETICS SHALL RETAIN A MINIMUM OF 70% OF THE ULTIMATE TENSILE STRENGTH PER ASTM D4595

AFTER UV EXPOSURE.

2.2 ULTRA-VIOLET LIGHT (UV) OR SUNLIGHT BARRIER
A. UV BARRIER SHALL CONSIST OF PLANTABLE FILL WITHIN THE EXPOSED PORTION OF THE WRAP FACE TO ALLOW

PERMANENT VEGETATION.
B. PERMANENT VEGETATION OF THE STEEPENED SLOPE SHALL BE SET WITH APPROVED HYDROSEED MIXTURE AND

METHOD.

2.3 WELDED WIRE FACING:
1. WIRE FACING UNITS SHALL BE WIRE WALL SYSTEM AS MANUFACTURED BY TENCATE, WITH ASTM A-82 WIRE.

THE MESH CONFIGURATION SHALL BE AS SHOWN ON THE CONSTRUCTION DRAWINGS.  THE MESH SHALL BE
FORMED BY WELDING THE WIRES IN ACCORDANCE WITH ASTM A-185 AND BENT AS NECESSARY TO ACHIEVE
THE BASKET SHAPE OF THE UNITS.

2. BRACING COMPONENTS SHALL BE 0.24 INCH DIAMETER ELECTROPLATED WIRE LOCKING TAIL STRUTS AS PER
CONSTRUCITON DRAWINGS AND DETAILS.

2.4   REINFORCED FILL MATERIAL
1. ALL RETAINING WALL BACKFILL AND EMBANKMENT FILLS SHALL BE BENCHED INTO EXISTING SLOPE.

REINFORCED FILL SHALL CONSIST WELL GRADED,  CLEAN, ON-SITE OR IMPORTED SOILS, FREE FROM FOREIGN
DEBRIS WHICH ARE READILY COMPACTABLE, AND WHOSE STRENGTH CHARACTERISTICS AND UNIT WEIGHT
SATISFY THOSE PRESENTED ON THIS DRAWING.
THE DESIGN PRESENTED ON THIS DRAWING WAS BASED ON THE FOLLOWING SOIL PARAMETERS:
FOUNDATION SOIL: SOIL UNIT WEIGHT = 128 PCF

SOIL FRICTION ANGLE = 28°
SOIL COHESION = 0 PSF

RETAINED SOIL:       SOIL UNIT WEIGHT = 129 PCF
SOIL FRICTION ANGLE = 28°
SOIL COHESION = 0 PSF

REINFORCED BACKFILL: SOIL UNIT WEIGHT = 120 PCF
SOIL FRICTION ANGLE = 34°
SOIL COHESION = 0 PSF

ALL SOIL PARAMETERS AND NET ALLOWABLE BEARING PRESSURE OF 3,000 PSF SHALL BE CONFIRMED BY THE
OWNER'S GEOTECHNICAL ENGINEER PRIOR TO THE CONSTRUCTION OF THE RETAINING WALLS.
PERFORM GRADATION AND ATTERBERG LIMITS TESTING PRIOR TO CONSTRUCTION AND AT REGULAR INTERVALS
DURING CONSTRUCTION PER ASTM D422 AND ASTM D4318 TO VERIFY BACKFILL TYPES MEET MINIMUM PROJECT
REQUIREMENTS.
PERFORM SOIL SHEAR STRENGTH TESTS PER ASTM D3080 TO VERIFY SOIL ANGLE OF INTERNAL FRICTION (PHI
ANGLE) FOR REINFORCED BACKFILL. FOR THE REINFORCED BACKFILL ZONE, THE PLASTICITY INDEX (P.I.), AS
DETERMINED BY AASHTO T-90, SHALL NOT EXCEED 6 (PER REINFORCED EARTH ABBREVIATED TECHNICAL
SPECIFICATIONS FOR MECHANICALLY STABILIZED EARTH (MSE) RETAINING WALLS) WITH A GRADATION SUCH THAT
100% PASSES 4-INCH SIEVE, 75%-100% PASSES 3-INCH SIEVE, AND LESS THAN 15% PASSES #200 SIEVE.
THE OWNER OR CONTRACTOR SHALL RETAIN A GEOTECHNICAL ENGINEER TO VERIFY EXISTING SOIL CONDITIONS
AND TO ENSURE THAT THE WALL IS CONSTRUCTED IN ACCORDANCE WITH THE CONTRACT DOCUMENTS AND
MANUFACTURER'S INSTRUCTIONS AND RECOMMENDATIONS. FAILURE TO PERFORM THE TESTING AND
INSPECTIONS STATED HEREIN WILL RELEASE THE ENGINEER FROM THIS DESIGN. TESTING AND INSPECTION
REPORTS SHALL BE PROVIDED TO THE ENGINEER. REPORTS SHOULD ADDRESS NOT ONLY TEST RESULTS BUT
VERIFICATION OF MATERIAL TYPES AND CONSTRUCTION DETAILS INCLUDING GRID LENGTHS, LOCATIONS, AND
INSTALLATION PROCEDURES. ANY DISCREPANCIES FROM THE CONTRACT DOCUMENTS SHOULD BE REPORTED TO
THE ENGINEER.
PROVIDE WALL ENGINEER WITH MATERIAL REPORTS BEFORE CONSTRUCTION AND INSPECTION REPORTS FOR
REVIEW OF DESIGN CONFORMANCE.

PART 3 EXECUTION

3.1 VERIFY
A. CHECK THAT FOUNDATION AND BEARING AREA ARE READY FOR WALL INSTALLATION (PROPERLY CLEARED AND

GRUBBED, ALL STUMPS, ORGANIC MATERIAL, DEBRIS, AND DELETERIOUS MATERIAL REMOVED.  REPORT
UNSUITABLE CONDITIONS TO ENGINEER IN WRITING.

3.2 PREPARATION
A. EXCAVATE FOUNDATION SOIL TO THE LINE AND GRADES AS SHOWN ON THE CONSTRUCTION DRAWINGS OR AS

DIRECTED BY THE ENGINEER.  OVER-EXCAVATED AREAS SHALL BE FILLED WITH COMPACTED BACKFILL MATERIAL
AS PER PROJECT SPECIFICATIONS OR AS DIRECTED BY THE ENGINEER.  AS A MINIMUM, FOUNDATION SOIL SHALL
BE PROOF ROLLED PRIOR TO BACKFILL AND GEOSYNTHETIC PLACEMENT.

3.3 INSTALLATION
A. PLACE THE WELDED WIRE FACING PANELS ALONG WALL LAYOUT LINE, AS SHOWN ON THE CONSTRUCTION

DRAWINGS.  ALIGN EACH BASKET WITH NO OVERLAPS UNLESS SHOWN ON PLANS.  CONNECT ADJACENT BASKETS
AND INSTALL WIRE STRUTS FROM HORIZONTAL LEG UP TO VERTICAL LEG. USE A RUNNING BOND PATTERN ON
UPPER WIRE FACING PANEL LIFTS TO AVOID A STACKED WALL JOINT CONDITION.

B. GEOSYNTHETIC MATERIAL BREAKS DOWN WHEN EXPOSED TO UV LIGHT.  LIMIT MAXIMUM EXPOSURE TO UV LIGHT
TO 14 CALENDAR DAYS OR LESS.

C. PLACE THE GEOGRID AT THE PROPER ELEVATION AND ORIENTATION AS SHOWN ON THE CONSTRUCTION
DRAWINGS OR AS DIRECTED BY THE ENGINEER.  ENGINEER (OR ENGINEER'S REPRESENTATIVE) SHALL VERIFY
AND DOCUMENT CORRECT ORIENTATION OF THE GEOSYNTHETIC.  CUT THE GEOSYNTHETIC TO LENGTH AS
SHOWN ON THE CONSTRUCTION DRAWINGS.

D. PLACE ONLY THE AMOUNT OF GEOGRID REQUIRED FOR IMMEDIATELY PENDING WORK TO PREVENT UNDUE
DAMAGE AND UV EXPOSURE.

A. GEOGRID MAY NOT BE OVERLAPPED OR CONNECTED MECHANICALLY TO FORM SPLICES. SINGLE PANEL LENGTHS
ARE REQUIRED IN THE PRIMARY STRENGTH DIRECTION (ROLL DIRECTION) PERPENDICULAR TO WALL OR SLOPE
FACE.  POSITION ADJACENT ROLLS ALONG ROLL EDGES, NO OVERLAPPING IS REQUIRED BETWEEN ADJACENT
ROLLS UNLESS SPECIFIED BY THE ENGINEER. A MINIMUM SOIL COVER OF 3 INCHES IS REQUIRED BETWEEN
GEOGRID OVERLAP LAYERS.

B. ENGINEER'S SUGGESTED INSTALLATION PROCEDURE FOR EACH LIFT OF WRAPPED RETAINING WALL.
1. AFTER PLACING AND SECURING THE FACING UNITS AND LAYING OUT THE GEOGRID, INSTALL A TEMPORARY

RESERVE BETWEEN THE FACING UNIT AND THE GEOGRID TO ALLOW PLACING THE UV BARRIER.  PROVIDE A
MINIMUM RESERVE WIDTH OF 12 INCHES.  THE UV BARRIER RESERVE MAY CONSIST OF UV BARRIER COBBLES
AND BOULDERS OR REMOVABLE FORM.

2. PLACE GEOTEXTILE FILTER FABRIC PARALLEL TO THE FACING UNITS SO THAT THE HILL- SIDE EDGE IS ABOUT 4
FEET BEHIND FACING UNITS. DRAPE FILTER FABRIC OVER THE FACING UNITS AND UV BARRIER RESERVE.

3. DRAPE GEOGRID LEADING EDGE OVER THE FACING UNIT, RESERVE, AND FILTER FABRIC, EXTENDING THE
GEOGRID FAR ENOUGH FOR ADEQUATE WRAP LENGTH AS SHOWN ON THE DRAWINGS.  PLACE GEOGRID
SMOOTHLY AND FREE OF WRINKLES AND LYING FLAT.  TEMPORARILY SECURE GEOGRID IN-PLACE WITH
STAPLES, PINS, SAND BAGS, OR BACKFILL.

4. PLACE AND COMPACT A LAYER OF REINFORCING FILL, SLOPE THE END OF THE FILL ADJACENT TO THE FACING
UNIT AT ABOUT 1:1 TO ALLOW ROOM FOR UV BARRIER ATOP GEOGRID.  UNDRAPE AND WRAP THE GEOGRID AND
FILTER FABRIC OVER THE COMPACTED REINFORCING FILL AND REMOVE TEMPORARY RESERVE (IF USED).

5. PLACE THE UV BARRIER BETWEEN FACING UNITS AND FILTER FABRIC AND GEOGRID SO THAT IT COMPLETELY
COVERS THE GEOGRID.

6. REPEAT FOR EACH FOLLOWING LIFT.
E. REINFORCING FILL PLACEMENT

1. PLACE REINFORCING FILL IN MAXIMUM 9 INCH COMPACTED LIFTS.
2. COMPACT EACH LIFT TO THE DENSITY AS ESTABLISHED BY THE ROLL PATTERN.  COMPACT REINFORCING FILL

WITHIN 3 FEET OF THE WALL FACE WITH HAND EQUIPMENT.
3. PLACE, SPREAD AND COMPACT REINFORCING FILL IN SUCH A MANNER AS TO MINIMIZE THE DEVELOPMENT OF

WRINKLES IN AND/OR MOVEMENT OF THE GEOGRID.
4. PLACE REINFORCING FILL IN SUCH A MANNER AS TO MINIMIZE THE DISTURBANCE OR MISALIGNMENT OF THE

WALL FACING.
5. PROVIDE A MINIMUM FILL THICKNESS OF 6 INCHES PRIOR TO THE OPERATION OF VEHICLES OVER THE GEOGRID.

H. RETAINING WALL DRAINAGE
1. INTERNAL DRAINAGE SHALL BE CONSTRUCTED IN ACCORDANCE WITH THESE CONSTRUCTION DRAWINGS AT

THE LOCATIONS AND ELEVATIONS SHOWN ON CROSS SECTIONS AND DETAILS.  THE INTERNAL DRAINAGE
SYSTEM IS INTENDED TO CONTROL GROUNDWATER SEEPAGE IN THE RETAINING WALL REINFORCED ZONE.  THE
INTERNAL DRAINAGE SYSTEM IS NOT INTENDED TO ACCOMMODATE SURFACE WATER INFILTRATION THAT
OCCURS DUE TO IMPROPER CONTROL OF SURFACE WATER DURING AND AFTER CONSTRUCTION.

2. EXTERNAL DRAINAGE CONTROL MEASURES MUST BE CONSTRUCTED AND MAINTAINED DURING THE
CONSTRUCTION OF THE RETAINING WALL(S).  AT THE END OF EACH WORK DAY, THE RETAINING WALL
CONSTRUCTOR SHALL GRADE THE SURFACE OF THE LAST LIFT OF THE REINFORCED BACKFILL SUCH THAT THE
SURFACE WATER IS DIRECTED AWAY FROM THE RETAINING WALL(S).

3. THE GENERAL CONTRACTOR SHALL PROTECT THE RETAINING WALL WORK AREA FROM SURFACE WATER AT ALL
TIMES BY THE USE OF BERMS, DIVERSION DITCHES, TEMPORARY DRAINS, SILT FENCING, AND ALL OTHER
MEANS THAT MAY BE REQUIRED.

4. THE PONDING OF WATER ABOVE OR WITHIN TWENTY (20) FEET OF THE REINFORCED ZONE DURING OR AFTER
WALL CONSTRUCTION SHALL NOT BE PERMITTED.

5. THE GROUND SURFACE ABOVE AND BELOW THE RETAINING WALL SHALL BE PROTECTED AGAINST EROSION
DURING AND AFTER CONSTRUCTION BY OTHERS (SEE ALSO POST-CONSTRUCTION CARE).

6. IT IS THE RESPONSIBILITY OF THE CIVIL ENGINEER TO PROPERLY DESIGN THE SITE DRAINAGE AND GRADING TO
PREVENT EROSION OF THE RETAINING WALL BACKFILL AND FOUNDATION, AND INFILTRATION INTO THE
RETAINING WALL BACKFILL.  THE RETAINING WALL CONTRACTOR WILL BE RESPONSIBLE FOR DAILY DRAINAGE
CONTROL MEASURES WITHIN THE RETAINING WALL REINFORCED ZONE.  THE GENERAL AND EARTHWORK
CONTRACTORS SHALL BE RESPONSIBLE FOR SITE DRAINAGE OUTSIDE THIS AREA AND ITS EFFECTS ON THE
RETAINING WALL CONSTRUCTION AND PERFORMANCE DURING AND AFTER CONSTRUCTION.

I. UTILTIES
1. ALL NEW UTILITIES LOCATED WITHIN THE RETAINING WALL REINFORCED ZONE OR LOCATED ADJACENT TO THE

RETAINING WALL REINFORCED ZONE SHALL BE INSTALLED AS THE RETAINING WALL REINFORCED BACKFILL IS
BEING PLACED.

2. UTILITIES TO BE INSTALLED IN THE VICINITY OF THE WALL, SUCH AS LIGHT POLES, HAND RAILS, GUARD RAILS,
AND/OR DRAINAGE STRUCTURES, MUST BE DESIGNED AND CONSTRUCTED SO THAT THEY DO NOT ADD
LATERAL FORCES TO THE WALL SYSTEM.  ALSO, ANY EXCAVATION, SUCH AS INSTALLATION OF CONCRETE
GUTTERS, SHRUB AND TREE PLANTING, ETC., CONDUCTED IN THE VICINITY OF THE WALL AFTER THE WALL HAS
BEEN CONSTRUCTED MUST BE DONE WITHOUT DAMAGING THE WALL OR REINFORCEMENT MATERIALS.

3. UTILITIES THAT ARE CONSTRUCTED INSIDE THE RETAINING WALL REINFORCED ZONE SHALL BE PLACED IN
STRICT ACCORDANCE WITH PROJECT SPECIFICATIONS.  PROPER CARE MUST BE TAKEN TO INSURE THAT THE
PIPE JOINTS ARE WATER TIGHT, AND THAT ALL PIPES ARE PLACED ON PROPERLY COMPACTED SOILS.

J. QUALITY CONTROL OF PLACED FILL SHALL CONFORM TO RSS NOTES 1.3.D

K. MINIMIZE TURNING OF TRACKED VEHICLES TO PREVENT TRACKS FROM DISPLACING THE FILL AND DAMAGING THE
GEOGRID.  RUBBER TIRED EQUIPMENT MAY PASS OVER THE GEOSYNTHETIC REINFORCEMENT AT LOW SPEEDS,
LESS THAN 5 MPH.  AVOID BRAKING AND TURNS.  CONTRACTOR SHALL REPLACE ANY GEOGRID DAMAGED DURING
INSTALLATION AT NO ADDITIONAL COST TO THE OWNER.

L. SLOPE SURFACE OF REINFORCING FILL TO DRAIN AWAY FROM THE WALL FACE AND TO PREVENT WATER PONDING
UPON THE SURFACE OF THE REINFORCING FILL.  PROVIDE DITCHES AND FLOW PATHS, AS NEEDED, TO KEEP THE
SITE DRAINED.  MAINTAIN THE SITE AREA TO PREVENT STORMWATER OR SURFACE WATER FLOW FROM ADJACENT
AREAS FROM ENTERING THE WALL AREA.

M. POST CONTRUCTION CARE.
1. NO EXCAVATION THROUGH LAYERS OF SOIL REINFORCEMENT SHALL BE PERMITTED WITHOUT THE PRIOR

WRITTEN APPROVAL OF THE RETAINING WALL DESIGN ENGINEER OF RECORD.
2. INSTALLATION OF IRRIGATION LINES ABOVE THE REINFORCED ZONE OR WITHIN TEN (10) FEET OF THE WALL TOE

IS NOT PERMITTED WITHOUT PRIOR WRITTEN APPROVAL OF THE RETAINING WALL ENGINEER OF RECORD.
3. MATERIAL STOCKPILES MUST BE KEPT A MINIMUM OF TEN (10) FEET FROM THE FRONT FACE OF THE RETAINING

WALL
4. PROPER SURFACE WATER CONTROL AND DIVERSION OF WATER AWAY FROM THE RETAINING WALL MUST BE

MAINTAINED AT ALL TIMES.  ALL TOE AND CREST SLOPES SHALL BE VEGETATED AND PROTECTED AGAINST
EROSION AS SOON AS POSSIBLE FOLLOWING CONSTRUCTION.

5. THE RETAINING WALL DESIGN ENGINEER OF RECORD SHALL BE CONTACTED TO REVIEW ANY REQUIRED POST
WALL CONSTRUCTION UTILITY PLACEMENT IN THE VICINITY OF THE WALL.  EXCAVATION IN AND AROUND THE
WALL MAY DAMAGE THE COMPONENTS OR COMPROMISE THE INTEGRITY OF THE STRUCTURE AND MUST BE
EVALUATED BY THE RETAINING WALL DESIGN ENGINEER OF RECORD

6. ANY INCIDENTS THAT MAY CAUSE DAMAGE OR COULD AFFECT THE LONG-TERM PERFORMANCE OF THE
RETAINING WALL MUST BE REPORTED TO THE RETAINING WALL DESIGN ENGINEER OF RECORD IMMEDIATELY.
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XT GEOGRID

XT GEOGRID

XT GEOGRID

XT GEOGRID

XT GEOGRID

COMPACTED LIFT 2 TYP.

COMPACTED LIFT 1 TYP.

XT GEOGRID

XT GEOGRID
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WALL HEIGHT, H (FT) GEOGRID EMBEDMENT LENGTH, L
(FT)

GEOGRID LOCATION, MEASURED
FROM BOTTOM OF WALL (FT) GEOGRID*

UP TO 15' 9 1.5, 3, 4.5, 6, 9, 12 MIRAFI 5XT
>15' AND UP TO 18' 16 1.5, 4.5, 6 MIRAFI 20XT
>15' AND UP TO 18' 12 7.5, 10.5, 13.5, 16.5, 19.5 MIRAFI 5XT
>18' AND UP TO 22' 16 1.5, 3, 4.5, 6, 7.5 MIRAFI 20XT
>18' AND UP TO 22' 12 9, 12, 15, 18, 21 MIRAFI 7XT
*SPECIFIED GEOGRID SIZES ARE AS PRODUCED BY TENCATE.  EQUIVALENT GEOGRID MAY BE SUBSTITUTED
UPON APPROVAL OF THE ENGINEER.

STATION TO STATION DOWNSTREAM EL. UPSTREAM EL.

16+40 TO 17+50 1097.23 1097.69

22+00 TO 31+05 1097.77 1100.64
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MIN. RIPRAP THICKNESS =
LARGER OF (1.5d50 or d100)

WEIGHTED TOE
BELOW STREAM INVERT

2' ABOVE BASEFLOW

100% COIR EROSION CONTROL BLANKET

SOIL PLACED ON TOP OF STONE

ELEVATION ABOVE CRITICAL VELOCITY
FOR NATIVE SPECIES

ELEVATION ABOVE
CRITICAL VELOCITY FOR SOIL

LIVE STAKES

BACKFILL WITH SOIL
FROM OPPOSITE BANK

FL
O

W

STEEL SHEET PILE WALL,
LIMITS DEPICTED BEYOND

RIPRAP
FILL

GABION
IN LIEU
OF SILL

STEEL SHEET PILE

3'
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)

POOL
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.

VARIES

STREAM FLOWLINE

4'

ROCK TOE
REVETMENT
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CROSS VANE
FLOW LINE

4'

2'

GENERAL NOTES

1. NOTIFY OKLAHOMA 811 ONE-CALL. CONFIRM THE LOCATIONS OF
ALL SURFACE OR SUBSURFACE FEATURES, INCLUDING
UTILITIES, WHICH HAVE A BEARING UPON THE PROPOSED
CONSTRUCTION PRIOR TO BEGINNING CONSTRUCTION. VERIFY
THE LOCATION OF ALL EXISTING UTILITIES AND REPORT ANY
DISCREPANCIES IMMEDIATELY PRIOR TO CONTINUANCE OF
WORK. COORDINATE WITH LOCAL UTILITY COMPANIES PRIOR TO
UTILITY DISCONNECT.

2. PERFORM ALL WORK IN ACCORDANCE WITH DRAWINGS AND ALL
APPLICABLE CODES AND REGULATIONS UNLESS OTHERWISE
NOTED. COMPLY WITH  THE REQUIREMENTS OF THE VARIOUS
FEDERAL, STATE, AND LOCAL SAFETY CODES (E.G. OSHA).

3. UNLESS NOTED OTHERWISE (UNO), EXISTING FEATURES SHALL
REMAIN.  CONTRACTOR IS RESPONSIBLE FOR MAINTAINING THE
INTEGRITY OF EXISTING FEATURES, INCLUDING EXISTING
UTILITIES.

4. OBTAIN ALL REQUIRED PERMITS PRIOR TO EXECUTION OF THE
WORK.

5. NOTIFY THE ENGINEER OF ALL ITEMS OF CONSTRUCTION
REMAINING AND NOT SPECIFICALLY MENTIONED THAT
INTERFERE WITH THE NEW CONSTRUCTION.

6. MAINTAIN CONDITION OF EXCAVATION SLOPE(S) AND PROVIDING
SAFE WORKING CONDITIONS FOR ALL PERSONS ON THE
PROJECT SITE THROUGHOUT THE CONSTRUCTION PROCESS.

SUGGESTED SEQUENCE OF CONSTRUCTION

1. LAYOUT LIMITS OF SHEET PILE BASED UPON TOTAL STREAM
WIDTH.

2. DRIVE SHEET PILE TO MINIMUM TOE EMBEDMENT AS INDICATED
IN THE SECTIONS.  PROVIDE DRIVING LOGS TO ENGINEER
WITHIN 24 HOURS OF PILE DRIVING COMPLETION. LOGS AT A
MINIMUM SHALL STATE BLOWS PER FOOT, HAMMER SIZE AND
ENERGY.

3. PLACE RIPRAP AS SHOWN IN THE DRAWINGS

DESIGN CRITERIA

1. SHEET PILES SIZED BASED ON SHEAR AND BENDING MOMENTS
ESTIMATED USING "NAVFAC DESIGN MANUAL 7.02 FOUNDATIONS
AND EARTH STRUCTURES.  MAXIMUM ANTICIPATED LATERAL
MOVEMENT AT TOP-OF-SHEET PILE IS 1 INCH.

2. DESIGN GROUNDWATER LEVEL IS ASSUMED AT A STATIC LEVEL
EQUAL TO THE STREAM INVERT.

3. SHEET PILE DESIGNED IN ACCORDANCE WITH ALLOWABLE
STRESS DESIGN (ASD) PROVISIONS OF THE "AISC STEEL
CONSTRUCTION MANUAL", 14TH EDITION.

MATERIAL SPECIFICATIONS:

1. STEEL SHEET PILES SHALL BE NZ14, OR APPROVED EQUIVALENT,
CONFORMING TO ASTM A572, GRADE 50.

2. SHEET PILE CORNER ANGLES: USE MANUFACTURE'S CORNER
PILE ANGLE ELEMENTS TO MEET THE ANGLES CALLED FOR ON
THE DETAIL.

3. RIP-RAP AROUND SHEET PILE SHALL BE D50 = 18" SIZE RIP RAP.

PILE WALL TOLERANCES

1. PLACE SHEET PILES AT THE LOCATIONS SHOWN ON THE PLAN
VIEW. DO NOT DEVIATE BY MORE THAN 3 INCHES IN ANY
DIRECTION FOR  OF THE WALL.

FIELD TESTING INSPECTION

1. PROVIDE MINIMUM 24 HOUR NOTICE TO INSPECTION ENGINEER'S
STAFF OF CONSTRUCTION ACTIVITY REQUIRING TESTS.

SUBMITTALS

1. PROVIDE PILE DRIVING LOGS TO ENGINEER WITHIN 24 HOURS OF
PILE INSTALLATION COMPLETION.

RSS WALL BASKETS
SEE STR-003

3' MAX

9' EMBEDMENT

TOP OF
SHEET PILE

EX. CHANNEL
ELEVATION

2' MAX

1/3 1/3 1/3

SHEET PILE
JOINT

SHEET PILE
BEND

STEEL SHEET
PILE

FABRICATED STEEL
SHEET PILE CORNER

TURN GABION 90°
IN LIEU OF SILL

USE 3'X3'X6' GABION
BASKET

20° -30° 20° -30°

RIPRAP FILL

FOR SLOPE PROTECTION
(THIS BANK) SEE ROCK
TOE REVETMENT DETAIL
THIS SHEET.

2'
 M

AX

3" MAXIMUM

3'
 M

IN

3" MAXIMUM

RSS WALL BASKETS
SEE STR-003

FLOW
2-7% R
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ROCK TOE REVETMENT WITH LIVE SOIL
NOT TO SCALESHEET PILE LAYOUT DETAIL

NOT TO SCALE

SHEET PILE PROFILE VIEW
NOT TO SCALE SHEET PILE CROSS SECTION VIEW

NOT TO SCALE

CROSS VANE INFORMATION

LOCATION CHANNEL EL. SHEET PILE ℄ EL. SHEET PILE EDGE EL. 100-YR CRITICAL VEL. EL.

STA 28+40 1089.33 1092.33 1093.00 1100.88

STA 24+60 1087.85 1090.85 1091.50 1098.53
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