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D. Equipment:   

1. Tracked equipment shall not be used as compaction equipment. 
2. The static weight of compaction equipment utilized for the compaction of backfill 

materials near walls as defined in No.3 below shall not exceed 2,000 lbs. for non-
vibratory equipment and 1,000 lbs. for vibratory equipment. 

3. All heavy equipment, including compaction equipment heavier than noted herein, shall 
not be allowed closer to walls than 3 feet plus the vertical distance from backfill surface 
to the bottom of the wall. 

3.9 GRADING 

A. General: 

1. After filling and backfilling operations are completed, neatly and evenly grade areas to be 
sodded, seeded or landscaped.  Place a 4” minimum thickness (6” maximum) of topsoil 
after first scarifying subgrade to a depth of 6”.  Grade to obtain the elevations indicated 
on the drawings within a tolerance of plus or minus 0.1 foot.   

2. Finish subgrade surface shall be sloped to provide drainage away from building walls. 

B. Treatment After Completion of Grading: 

1. After grading is completed and inspected, permit no further excavation, filling, or grading 
except with the review of and the inspection by the Owner. 

2. Use all means necessary to prevent the erosion of freshly graded areas during 
construction and until such time as permanent drainage and erosion control measures 
have been installed. 

3.10 QUALITY ASSURANCE 

A. Coordination: 

1. A representative from the Geotechnical Engineer shall be present to observe and perform 
tests at all times earthwork is in progress. 

2. Contractor shall provide minimum 72 hour notice to Geotechnical Engineer before each 
operation requiring testing or inspection. 

B. Testing: 

1. To verify adequacy of compaction, the Geotechnical Engineer shall perform field density 
tests.  A grid pattern shall be established with a maximum area of 1,000 square feet.  For 
each grid, provide minimum one test per each lift of compacted material. 
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C. Proofrolling: 

1. Proofrolling shall be supervised by the Geotechnical Engineer.  Since standard test 
procedures are not available for proofrolling, the necessary scope and method of testing 
shall be determined by the Geotechnical Engineer, subject to review by the 
Architect/Engineer. 

2. In areas to be covered by sidewalks, paving, drives, and other areas deemed necessary by 
Geotechnical Engineer or Architect/Engineer, prepare and test subgrade as follows: 

a. Using a loaded tri-axle dump truck or other approved method, the Contractor shall 
proofroll the exposed subgrade under the observation of the Geotechnical 
Engineer. 

b. Based on this observation, plus supplemental testing as required, the Geotechnical 
Engineer shall determine when and where soft, loose or other undesirable materials 
are to be removed and replaced. 

D. Approval and Remediation:   

1. When testing and proofrolling indicate proper compaction has been obtained, and after 
approval from Geotechnical Engineer has been given, continue fill and backfill work 
until the indicated elevation is achieved. 

2. If required density has not obtained, the Contractor shall remove the defective material 
and repeat operations until the required density is obtained and approval is given by the 
Geotechnical Engineer.  Cost of material removal, replacement, compaction and re-
testing shall be the responsibility of the Contractor. 

3.11 SURPLUS SOIL MATERIALS 

A. Remove excess soil materials and legally dispose of off-site. 

3.12 JOB COMPLETION 

A. Upon completion of the work of this Section, remove all trash and debris from earthwork 
operations.  Remove surplus equipment and tools.  Leave the site in a neat and orderly 
condition.  Restore all adjacent areas disrupted by earthwork activities to their original 
condition. 

END OF SECTION 31 20 00 
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SECTION 31 32 00 - EROSION CONTROL 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. All measures required to control soil erosion and prevent sediment from leaving the 
project site and/or entering water and drain ways, including but not limited to silt fence, 
inlet filter protection, erosion control blanket, temporary seeding, rock dams and stone 
mud tracking areas. 

2. Dust control. 
3. Implementation of the approved construction storm water pollution prevention plan 

(SWP3). 

B. Related Sections: 

1. Division 31 Section “Earthwork” 
2. Division 32 Section “Seeding” 
3. Division 32 Section “Planting” 

1.2 SUBMITTALS 

A. Product Data for the following: 

1. Silt fence. 
2. Inlet filters. 
3. Erosion control blanket and fasteners. 

1.3 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. Prior to beginning any earth disturbing activities, the Contractor shall verify with the 
Owner and ensure the IDEM Rule 5 Notice of Intent (NOI) has been filed. The 
Contractor may not begin any earth disturbing activities until a minimum 48 hours after 
the NOI has been filed. 

2. Contractor shall coordinate with the Soil Water Conservation District or other agency 
having jurisdiction over erosion/sediment control and perform work as required and 
requested by such agency as outlined in the approved SWP3. 

3. The standard for erosion/sediment control for this project is the Indiana Handbook for 
Erosion Control in Developing Areas, latest edition (Indiana Department of Natural 
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Resources, Division of Soil Conservation).  All erosion control work shall conform to 
this manual. 

4. Contractor is required to remain in compliance with current erosion/sediment control 
standards and NOI.  

5. The requirements of Indiana Administrative Code 327 IAC 15-5 shall be understood and 
adhered to by the Contractor for the duration of the project. 

B. General Requirements: 

1. Erosion/sediment control measures are to be installed prior to beginning any earth 
disturbing activities and maintained throughout construction. 

2. The Contractor is responsible for ensuring all specified and necessary erosion/sediment 
control measures are installed, functioning and properly maintained.   

3. Any fines or other costs incurred due to inadequate or improper installation, maintenance 
or performance of erosion/sediment control measures as identified by the self-monitoring 
process and/or other agency having jurisdiction over erosion control shall be the sole 
responsibility of the Contractor.   

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Silt Fence: 

1. General:  3’ non-woven silt fence  
2. Stakes:  2” x 2” x 36” hardwood sharpened to a point on one end, maximum 5’ spacing. 
3. Lath:  ½” x 1 ½” x 24” for attaching the fabric to the stakes. 
4. Fabric:  Non-woven, continuous filament, needle-punched filter fabric machine produced 

from 100% polypropylene.  Fabric should be designed specifically to retain sediment and 
remain highly permeable to water.   Geotextile shall be attached to wood stakes with 
wood laths and staples or nails.  Bottom 12 inches of fabric shall be left unsecured to 
allow for entrenchment.  Fabric shall meet or exceed the following: 

a. Weight: 4.5 ounces/syd 
b. Porosity: >85% 
c. AOS (U.S. Sieve): 80-40 
d. Permitivity: 2.7 
e. Mullen Burst: 160 psi 
f. Trap Tear Strength: 50 pounds 
g. Grab Tensile/Elongation: 110 pounds/50% 
h. Slurry Flow Rate: 210 gallons/minimum/sf 
i. Sediment Retention: >75%  
j. U.V. Resistance: >70% 
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B. Inlet Filters: Streamguard Type II-S by Foss Environmental (800-909-3677), or 
Architect/Engineer approved equal. 

C. Erosion Control Blanket: Unless specified otherwise on the Drawings, the following shall be 
used: 

1. General:  Woven, 100% biodegradable blanket, North American Green S150BN or 
Architect/Engineer approved equal. 

2. Matrix:  100% straw fiber, 0.5 lbs/syd. 
3. Netting:  100% biodegradable natural organic fiber. 
4. Fasteners:  6” biodegradable plastic stakes. 

D. Refer to Division 32 Sections "Seeding" and "Planting" for temporary and permanent ground 
cover requirements. 

PART 3 - EXECUTION 

3.1 REQUIREMENTS 

A. General: 

1. Prevent mud and dirt accumulations on all streets surrounding the project.  Utilize stone 
tracking strips/construction entrances, street sweepers, spray trucks, power washers and 
other necessary and appropriate means as required. Roadways shall be kept clear of 
accumulated sediment that is a result of runoff or tracking. 

2. Dust control:  Use all necessary and appropriate means, such as water sprinkling, calcium 
chloride (AASHTO M 144), vegetative cover, spray-on adhesives, as required to prevent 
dust from being a nuisance to the Owner, public or concurrent performance of work on 
the site. 

3. Keep the amount of disturbed area to a minimum at all times. 
4. Seed immediately after grading soil, and install erosion control blanket where applicable. 
5. Sequence installation of measures to ensure proper erosion control.  See Drawings for 

basic sequencing requirements. 
6. Temporary seed all areas that cannot be final seeded within a time period that will 

prevent soil erosion.  For temporary seeding, utilize a fast growing seed of oats, annual 
rye grass, wheat or rye depending on the time of  year. 

7. See Division 32 Section “Seeding” for seeding requirements. 
8. The Contractor shall post the Notice of Intent (NOI) letter near the main entrance to the 

site that includes contact information for the Contractor and site Owner and the location 
where project SWP3 plans may be found. 

9. The Contractor shall inform all Subcontractors of the requirements of the Construction 
Stormwater Pollution Prevention Plan (SWP3) and its maintenance provisions, so that 
erosion/sediment disruption may be prevented by all those working on site. 

10. Unvegetated areas that are likely to be left inactive for more than 15 days must be 
stabilized. 



PURDUE UNIVERSITY 
Harrison Hall Sprinkler System and AC Renovation 
West Lafayette, Indiana 
BSA LifeStructures #359040 
   
 
 

EROSION CONTROL  31 32 00 - 4 

11. Proper storage and handling of materials, such as fuels or hazardous wastes, and spill 
prevention and cleanup measures shall be implemented to minimize the potential for 
pollutants to contaminate surface or ground water or degrade soil quality.  Notify Indiana 
Department of Environmental Management (IDEM) of any release. 

12. Final stabilization for purposes of the Rule 5 regulations shall be achieved when all land 
disturbing activities have been completed and a perennial vegetative cover exists with at 
least a 70% density.  Once this has been achieved, the Contractor shall notify the Owner 
and Architect/Engineer.  The Contractor must still complete all maintenance and quality 
requirements as specified in Division 32 Sections "Seeding" and "Planting". 

B. Self-Monitoring Program: 

1. The Owner shall hire a trained individual to perform written evaluations of the project 
site weekly and after each rainfall of 0.5 inches or more.  Additional evaluations shall be 
made when erosion control measures are first installed or reinstalled. 

2. The written evaluations must address the maintenance of existing stormwater quality 
measures to ensure they are functioning properly and identify additional measures 
necessary to remain in compliance with Rule 5 Regulations (327 IAC 15-5). 

3. The written reports shall include the name of the evaluator and the date of the evaluation. 
Copies of reports shall be sent to the Owner, Contractor, Architect/Engineer and kept on 
file for review on site. 

4. The written reports shall be considered as observations and not specific direction to the 
Contractor.  The trained evaluator shall not give direction to the Contractor without the 
Owner's consent. 

5. The written reports shall contain problems identified at the site and recommended 
corrective action that should be taken. Observations of corrective actions should also be 
recorded in the report. 

6. All written reports shall be made available to the local inspecting authority within 48 
hours of a request. 

7. Direction from the self-monitoring process shall be given to the Contractor via the Owner 
or Architect/Engineer. 

3.2 INSTALLATION 

A. Silt Fence: 

1. Install silt fence where indicated on Drawings and on other areas as required.   
2. Follow all manufacturer guidelines for installation. 
3. Dig a minimum 8” deep trench along proposed fence line to allow toe-in. 
4. Install fence with stakes on the downstream/slope side. 
5. Backfill and compact both sides of trench and ensure fence is anchored sufficiently. 

B. Erosion Control Blanket: 

1. Install blankets where indicated on Drawings and on other areas as required. 
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2. Follow all manufacturer guidelines for installation, including minimum overlapping and 
anchoring/stapling spacing. 

3. Tuck the uppermost edge of the upper blankets into a check slot (slit trench, minimum 6” 
deep), backfill with soil and tamp down. 

4. See Drawings for additional installation requirements.  

C. Stone Tracking Area/Construction Entrance: 

1. Install at all temporary entrances/exits for construction traffic and in other areas as 
needed to prevent soil materials from being deposited on streets, parking areas, etc. 

2. Minimum thickness is 6” of #2 stone.  Increase as necessary for field conditions.  Install 
geotextile fabric underneath stone to improve stability if needed. 

3. Minimum dimensions are shown on the plans.  Increase as necessary for field conditions. 

3.3 INSPECTION AND MAINTENANCE 

A. General: 

1. Inspect all erosion control measures periodically and after each storm event. 
2. Repair and replace all measures as necessary to ensure proper soil erosion prevention. 
3. Maintain temporary measures until vegetation has been adequately established and 

construction activities have been completed to a point where the potential for soil erosion 
has been sufficiently eliminated.  The Contractor is responsible for maintaining 
temporary measures until such a point and then removing the measures, even if all other 
construction work is complete.  

4. Implement erosion/sediment control modifications as directed by the Architect/Engineer. 

B. Silt Fence: 

1. Inspect periodically and after each storm event.   
2. If fabric tears, starts to decompose, or in any way becomes ineffective, replace the 

affected portion immediately.   
3. Remove deposited sediment when it reaches 1/3 of the height of the fence at its lowest 

point or when it is causing the fabric to bulge.  Do not undermine the fence during 
cleanout.   

4. Removal:  After the contributing drainage area has been stabilized, remove the fence and 
sediment deposits, bring the disturbed area to grade and stabilize. 

C. Erosion Control Blanket: 

1. During vegetative establishment, inspect after each storm event for any erosion 
underneath the blanket. 

2. If any areas show erosion, pull back that portion of blanket, add soil, reseed, re-lay and 
re-anchor blanket. 

3. After vegetative establishment, check the treated area periodically and repair as required. 
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D. Stone Tracking Area/Construction Entrance: 

1. Inspect weekly and after storm events or heavy use.   
2. Re-shape as needed for drainage and runoff control. 
3. Topdress with clean stone as needed. 
4. Immediately remove mud and sediment tracked or washed onto roads, parking lots, etc. 

by brushing or sweeping.  Flushing is only to be used if the water is conveyed to a 
sediment trap or basin. 

E. Inlet Filters: 

1. Inspect each inlet periodically and after each storm event. 
2. If fabric tears, starts to decompose, or in any way becomes ineffective, replace the 

affected portion immediately. 
3. Remove deposited sediment often and do not allow to build up and cause damage to the 

fabric or reduce the flow capacity of the inlet. 
4. Remove inlet fabric after the contributing drainage area has been stabilized. 

F. Seeding: 

1. Inspect temporary and permanent seeding periodically and after each storm event. 
2. Repair damaged, bare or sparse areas by filling any gullies, re-fertilizing, over-seeding, 

re-seeding and re-mulching. 
3. Install erosion control blanket over areas that do not hold. 

G. Final Inspection and Acceptance: 

1. Contractor shall notify the Owner in writing, 24 hours in advance that the project is ready 
for final inspection and acceptance.  The following conditions must be met: 

a. All land disturbing activities have been completed and the entire site has been 
stabilized. 

b. All temporary erosion and sediment control measures have been removed. 
c. Owner will be responsible for preparing and submitting the Notice of Termination 

(NOT) letter and arranging final inspection and acceptance by the SWCD. 

END OF SECTION 31 32 00 
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SECTION 32 13 00 - SITE CONCRETE 

PART I - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Cast-in-place concrete outside of the building for site improvements including, but not 
limited to, the following: 

a. Curbing, gutters, walks and pavement. 
b. Construction sample panels for colored concrete mixes for walks. 
c. Equipment pads, light pole bases, utility trench protection, bollard anchorage, etc. 
d. Cast-in-place retaining walls, vaults, utility structures, etc. 
e. Concrete walls. 

2. Concrete testing and inspection. 

B. Related Sections: 

1. Division 32 Section “Site Concrete Formwork” 
2. Division 32 Section “Site Concrete Reinforcement” 
3. Division 32 Section “Flowable Fill” 
4. Division 32 Section “Pavement Marking” 
5. Division 03 for Structural Concrete 

1.2 QUALITY ASSURANCE 

A. Qualifications of Workers: 

1. Provide at least one person who shall be present at all times during execution of this 
portion of the work. 

2. This person shall be thoroughly familiar with the type of materials being installed and the 
best methods for their installation. 

3. This person shall direct all work performed under this Section. 

B. Manufacturer:  Manufacturer of ready-mixed concrete products complying with ASTM C94 
requirements for production facilities and equipment. 



PURDUE UNIVERSITY 
Harrison Hall Sprinkler System and AC Renovation 
West Lafayette, Indiana 
BSA LifeStructures #359040 
   
 
 

SITE CONCRETE                                                                                                                      32 13 00 - 2 

C. Codes And Standards: 

1. In addition to complying with all pertinent codes and regulations, comply with all 
pertinent requirements of the following American Concrete Institute Publications: 

a. “Building Code Requirements for Reinforced Concrete” ACI 318-99. 
b. “Recommended Practice for Cold Weather Concreteing” ACI 306 R-88. 
c. “Recommended Practice for Hot Weather Concreteing” ACI 305 R-91. 
d. “Recommended Practice for Evaluation of Strength Test Result for Concrete” ACI 

214-77. 
e. “Standard Practice for Selecting Proportions for Normal, Heavy Weight, and Mass 

Concrete” ACI 211.1-98. 

2. Where provisions of pertinent codes and standards conflict with this Section, the more 
stringent provisions shall govern. 

D. Sample Panel: 

1. Provide sample panels 4’x4’ showing color, texture, jointing and joint sealant for each 
mix. 

E. Testing and Inspection: 

1. All testing and inspection shall be performed by an independent Geotechnical 
Engineering Consultant ("Geotechnical Engineer") 

2. The Geotechnical Engineer is responsible for all concrete testing, sampling and 
inspection. 

3. The Contractor is responsible for providing these services and for all coordination and 
scheduling with the Geotechnical Engineer. 

1.3 SUBMITTALS 

A. Mix design. 

B. Submit test reports to the Architect/Engineer in accordance with Part 3 of this Section. 

C. Submit chloride ion tests or total chloride tests (with generally accepted method to relate total 
chloride to chloride ion) to show compliance with maximum ion concentrations. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Concrete: 

1. Cement:  ASTM C150, Type I or III 
2. Fine aggregate:  ASTM C33 
3. Coarse aggregate:  ASTM C33 

a. Crushed stone is to be used for sidewalks, curbs and exterior slabs and stairs. 
b. Maximum size:  1/5 of the narrowest dimension between sides/forms, and 3/4 of 

minimum clear spacing between reinforcing bars or between bars and forms. 

4. Water:  Clean, fresh, potable 
5. Air-entraining admixture:  ASTM C260 
6. Fly ash:  If fly ash is proposed for a mix, the mix design must be submitted with a letter 

stating that background radiation emitted from the fly ash is no higher than the cement or 
aggregate on a per weight basis.  Fly ash shall not replace more than 20% of the cement. 

7. Do not use calcium chloride or admixtures containing soluble chlorides. 
8. Pigment for colored concrete to be integral and plant mixed and delivered to site per 

manufactures recommendations. 
9. Fiber mesh:   If proposed, fiber mesh shall be polypropylene fibrillated and mix shall 

contain minimum 1.5 lbs. of fiber per cubic yard of concrete.  Fiber shall be mixed at 
batch plant, field mixing is not acceptable. 

B. Sealer/Curing Compound: 

1. ASTM C309, Type I, clear. 
2. Sealer/curing compounds are not to be used under any finished floor material, unless a 

letter is submitted to the Architect/Engineer from the flooring manufacturer prior to the 
compound’s use, stating that the specific compounds are compatible with their materials 
and adhesives. 

3. Product use shall be compatible with colored admixtures and texture of surfaces. 

C. Expansion Joints:  Unless specified otherwise on Drawings, use the following: 

1. Cork expansion joints with sealant: 

a. Joint material:  AASHTO M213; ½ inch thick 
b. Joint sealer:  AASHTO M173; polyurethane with color matching adjacent concrete 
c. Application:  Use cork expansion joint with sealant for expansion joints adjacent to 

buildings, structures, columns and in any areas of colored concrete. 
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2. Asphalt saturated cellulosic fiber: 

a. Joint material:  AASHTO M213; ½ inch thick 
b. Do not place sealant on asphalt saturated cellulosic fiber expansion joints. 
c. Application:  Use this type of expansion joint for items such as curbs and walks, 

which are in areas not adjacent to buildings, structures and columns, etc.  Do not 
use in areas of colored concrete. 

3. Contact Architect/Engineer if further direction is needed for proper application in specific 
areas. 

D. Do not use re-tempered concrete or concrete that has been contaminated by foreign materials. 

2.2 MIX DESIGNS 

A. General Site Work Concrete: 

1. Strength:  4000 psi, ready mixed in accordance with ASTM C94. 
2. Slump:  4” +/- 1”. 
3. Minimum cement content:  517 pounds per cubic yard (adjust for air entrainment) 
4. Maximum water/cement ratio:  0.40. 
5. Air entrainment:  6%.  Percentage of air content shall be determined in accordance with 

the admixture manufacturer’s recommendations based on aggregate size and a moderate 
level of exposure. 

6. No color pigment added. 

B. Other Requirements: 

1. Proportions of materials for concrete shall be established in accordance with Section 5.2 
of ACI 318 (Latest edition). 

2. Follow ACI 211 and ACI 301 to determine the water-cement ratios. 
3. Concrete shall not exceed maximum chloride ion content for corrosion protection as 

defined in ACI 318 Table 4.4.1. 
4. All concrete to be in contact with salts shall be air entrained. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Job Conditions: 

1. Extreme temperature conditions: 
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a. When extreme hot or cold weather conditions occur, or are expected to occur, 
which might detrimentally affect concrete, employ handling and placing 
techniques to guard against such effects. 

b. Comply with the recommendations of American Concrete Institute for hot and cold 
weather concreting.  ACI Publications ACI 306 and ACI 305. 

2. Inclement Weather:  Unless adequate protection is provided, do not place exterior 
concrete during rain, sleet or snow. 

B. Verification: 

1. Prior to all work of this Section, carefully inspect the installed work of all other trades 
and verify that all such work is complete to the point where this installation may properly 
commence. 

2. Verify that all items to be embedded in concrete are in place. 
3. Very that concrete may be placed to the lines and elevations indicated on the Drawings, 

with all required clearances for reinforcement. 
4. In the event of discrepancy, contact Architect/Engineer immediately and do not proceed 

with installation in areas of discrepancy until all such discrepancies have been fully 
resolved. 

C. Other: 

1. All concrete slabs on grade to be placed on a compacted granular fill.  Depth of fill to 
equal the slab thickness unless otherwise noted. 

2. Do not use retempered concrete or concrete that has been contaminated by foreign 
materials. 

3.2 CONCRETE PLACEMENT 

A. Preparation: 

1. Remove all wood scraps, ice, snow, frost, standing water and debris from the area in 
which concrete will be placed. 

2. Thoroughly wet the surface of excavations (except in freezing weather), coat forms with 
release agent and remove all standing water. 

B. Method: 

1. Convey concrete from mixer to place of final deposit by methods that will prevent 
separation and loss of materials. 

2. For chuting, pumping and pneumatically conveying concrete, use only equipment of such 
size and design as to ensure a practically continuous flow of concrete at the delivery end 
without loss or separation of materials. 

3. Deposit concrete as nearly as possible in its final position to avoid segregation due to 
rehandling and flowing. 
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4. Use screed poles or similar devices to ensure that all slabs are cast at the proper 
elevations and that specified tolerances are maintained. 

5. Use care with colored concrete to maintain consistency of pigment.  Do not pour portions 
of sections from different batches. 

C. Rate of Placement: 

1. Place concrete at such a rate that concrete is at all times plastic and flows readily between 
reinforcement. 

2. Once placing is started, carry it on as a continuous operation until placement of the panel 
or section is complete. 

3. Do not pour a greater area at one time than can be properly finished.  This is particularly 
important during hot or dry weather. 

D. Consolidation: 

1. Thoroughly consolidate all concrete by mechanical vibration, hand, and other suitable 
means during placement, working it around all embedded fixtures and into corners of 
forms. 

2. Do not over-consolidate with when using mechanical vibration as to cause separation of 
the aggregate. 

3.3 JOINTS 

A. Expansion Joints: 

1. General: 

a. Tool concrete on both sides of joint (1/4” radius). 
b. Install expansion joint material to full depth of concrete. 
c. See Part 2 Products for type of expansion joint material to be used. 
d. Install sufficient smooth doweling reinforcing to prevent differential movement in 

curbing, walks and pavement. 
e. Do not dowel into such items as columns and exterior building walls/foundations, 

unless specified on Drawings.  Refer to Structural drawings also. 
f. Unless otherwise indicated on the plans, install expansion joints per the following 

minimum requirements. 

2. Curbing: 

a. Provide at intervals not exceeding 50 feet. 
b. Provide at all tangent points and changes in direction. 

3. Walks: 

a. For walks 6 feet in width and less, provide at intervals not exceeding 25 feet. 
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b. For larger walks and plaza areas, provide at intervals not exceeding 20 feet in any 
direction. 

4. Pavement:   

a. Provide at intervals not exceeding 20 feet in any direction. 

5. Retaining Walls: 

a. Provide at intervals not exceeding 40 feet per linear length of wall. 

6. Other:  

a. Provide at accessible ramps, columns, bollards, casting, drains and other locations 
as necessary to prevent excess cracking or displacement. 

b. Contact Architect/Engineer if any areas of question or concern are encountered. 

B. Control Joints: 

1. General: 

a. Control joint depth shall be minimum ¼ of the slab thickness. 
b. Continue one half of reinforcing through joint. 
c. Install joints by tooling or sawcutting as described below, unless otherwise 

indicated on Drawings or directed by Architect/Engineer.   
d. Unless otherwise indicated on the plans, install control joints per the following 

minimum requirements. 
2. Curbing: 

a. Provide at intervals not exceeding 10 feet. 
b. Sawcut or tool joints. 

3. Walks: 

a. Provide at intervals not exceeding 6 feet in any direction. 
b. Tool joints. 

4. Pavement:   

a. Provide at intervals not exceeding 18x pavement thickness feet in any direction, 
construction joints may be used where appropriate. 

b. Sawcut or tool joints. 

5. Retaining Walls: 

a. Provide at intervals not exceeding 20 feet per linear length of wall. 
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6. Other:  

a. Provide at accessible ramps, columns, bollards, castings, drains and other locations 
as necessary to prevent excess cracking. 

b. Contact Architect/Engineer if any areas of question or concern are encountered. 

C. Construction Joints: 

1. Joints shall be made with properly constructed bulkheads and formed keyways. 
2. Extend reinforcing through construction joints, unless otherwise noted on Drawings. 
3. The Contractor shall consult with the Architect/Engineer before starting concrete work to 

establish a satisfactory placing schedule and to confirm joint locations. 
4. Retaining Walls: 

a. Provide at intervals not exceeding 80 feet per linear length of wall. 

D. Tooled Joints and Scoring: 

1. Make straight, clean and unragged. 
2. Tool or score concrete on both sides of joint (1/4” radius). 

E. Bond Break:  15# per 100 square foot building paper. 

3.4 FINISHING 

A. Unless otherwise noted on Drawings, provide a light-broom finish on all exterior slabs, walks 
and stairs. 

B. Provide a dry-rub finish for all exposed concrete walls, curbs or edge surfaces. 

3.5 CURING 

A. Formed Surfaces: 

1. Cure formed surfaces by either of the following methods: 

a. Leave forms in place until the cumulative number of days or fractions thereof, not 
necessarily consecutive, has totaled seven days during which the temperature of 
the air in contact with the concrete is 50˚F or above. 

b. Remove forms at an earlier time, but apply curing compound to concrete surfaces. 
c. Apply compound in accordance with manufacturer’s recommendations. 
d. Refer to Division 2 Section “Site Concrete Formwork” for minimum time periods 

that framework must remain in place even when curing compound is used. 
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2. If curing compound is not used and the forms are stripped prior to 7 days curing, the 
following methods are approved: 

a. Ponding or continuous sprinkling. 
b. Continuously wet mats. 
c. Sand kept continuously wet. 

3. Refer to color pigment manufacturer for curing requirements. 

3.6 PATCHING 

A. Patch existing concrete to receive new finish in a manner so that existing and patched surfaces 
are smooth and continuous and have a uniform appearance. 

3.7 QUALITY ASSURANCE 

A. Coordination: 

1. A representative from the Geotechnical Engineer shall be present to observe and perform 
tests at all times site concrete work is in progress. 

2. Contractor shall provide minimum 72 hour notice to Geotechnical Engineer before each 
operation requiring testing or inspection. 

B. Inspection: 

1. Immediately after forms and curing membranes have been removed, inspect all concrete 
surfaces and patch all pour joints, voids, rock pockets, form tie holds and other 
imperfections before the concrete is thoroughly dry. 

2. If the defects are serious or affect the strength of the structure, or if patching does not 
satisfactorily restore the quality and appearance of the surface, the concrete shall be 
removed and replaced complete, at no additional cost to the Owner. 

C. Testing:  The Geotechnical Engineer shall perform the following: 

1. Compression tests: 

a. Secure three standard cylinders from each pour of concrete, in accordance with 
ASTM C31, and cure under standard moisture and temperature conditions. 

b. Test in accordance with ASTM C39. 
c. Test one cylinder at 7 days and two cylinders at 28 days. 
d. Submit duplicate test reports of results from testing to Architect/Engineer. 
e. Take steps immediately to evaluate unsatisfactory test results. 
f. In the event of unsatisfactory test results, an investigation as outlined in Section 

5.6.5 of ACI 318-99 shall be employed. 
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2. Slump and air entrainment: 

a. Perform slump tests in accordance with ASTM C143. 
b. Determine the air content of air-entrained concrete in accordance with ASTM 

standards. 
c. Report results of slump tests and air content on each compression test report, and 

report whether the concrete represented by the compression tests is air-entrained or 
non-air-entrained. 

3. Cost:  Should additional testing be required because of unsatisfactory test results, the 
Contractor is responsible for the costs incurred for correcting any deficiencies and the 
cost of additional testing. 

END OF SECTION 32 31 00 
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SECTION 32 14 00 - SITE CONCRETE REINFORCEMENT 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Furnish and install all bar supports, inserts, anchor bolts, welded wire fabric, reinforcing 
bars and all other items to be embedded in the cast-in-place concrete, not specifically 
indicated to be by others, as shown or implied on the Contract Documents. 

B. Related Sections: 

1. Division 32 Section “Site Concrete Formwork” 
2. Division 32 Section “Site Concrete” 
3. Division 03 sections for structural concrete 

1.2 QUALITY ASSURANCE 

A. Qualifications of Workers: 

1. Provide at least one person who shall be present at all times during execution of this 
portion of the work. 

2. This person shall be thoroughly familiar with the type of materials being installed and the 
best methods for their installation. 

3. This person shall direct all work performed under this Section. 

B. Codes and Standards: 

1. In addition to complying with all pertinent codes and regulations, comply with all 
pertinent recommendations contained in “Manual of  Standard Practice for Detailing 
Reinforced Concrete Structures – ACI 315” and “Building Code Requirements for 
Reinforced Concrete – ACI 318,” both publications of the American Concrete Institute, 
latest edition. 

2. Where provisions of pertinent codes and standards conflict with this Section of the 
Project Manual, the more stringent provisions shall govern. 

1.3 SUBMITTALS 

A. Certifications:  Submit a signed certification from the supplier that all material used is in 
accordance with the requirements of this Section. 
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B. Shop Drawings:  Submit shop drawings for all site concrete reinforcement. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Reinforcing Bars: 

1. Conform to ASTM A615, Grade 60. 
2. Reinforcing that is to be welded shall conform to ASTM A615, Grade 40. 

B. Welded Wire Fabric:  Conform to ASTM A185.2 6” x 6” x W1.4 x W1.4, or as indicated on the 
Drawings. 

C. Other Embedded Items:  Provide standard manufactured products as approved by the 
Architect/Engineer. 

D. Bar Supports: 

1. Conform to the requirements of the “Manual of Standard Practice,” published by the 
Concrete Reinforcing Steel Institute. 

2. Accessories shall be plastic protected Class “C” for all concrete exposed in the finished 
structure, except as specified below. 

3. Accessories shall be Class “A”, bright basic, for unexposed concrete. 
4. Utilize Call “E,” stainless steel bar supports, for exterior concrete to be finished by sand 

blasting. 
5. Do not use continuous high chairs.  Use individual high chairs laced with bottom cross 

bars plus #5 support bars.  (Minimum of 2 rows of support for all reinforcing). 
6. Supports must be capable of supporting construction loads without failing.  Contractor to 

furnish additional supports at no cost to the Owner if in the Architect/Engineer estimation 
the supports are not adequate. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. General: 

1. Prior to installation of the work of this Section, carefully inspect the installed work of all 
other trades and verify that all such work is complete to the point where this installation 
may properly commence. 

2. Verify that concrete reinforcement may be installed in strict accordance with all pertinent 
codes and regulations and original design. 
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3. In the event of discrepancy, immediately notify Architect/Engineer and do not proceed 
with installation in areas of discrepancy until fully resolved. 

4. Remove all dirt, oil, paint, loose rust, and other foreign materials from the concrete 
reinforcement prior to placement. 

3.2 PROTECTION 

A. General: 

1. Use all means necessary to protect concrete reinforcement before, during and after 
installation and to protect the installed work and materials of all other trades. 

2. Store in a manner to prevent excessive rusting and fouling with dirt, grease, and other 
bond-breaking coatings. 

3. In the event of damage, immediately make all repairs and replacements necessary at no 
additional cost to the Owner. 

3.3 PLACING 

A. Reinforcing Bars: 

1. Positively secure reinforcing to bar supports and tie or otherwise anchor bars to prevent 
displacement by construction loads or by the placing of concrete. 

2. Splice bars with a minimum lap of 40 bar diameters, unless otherwise indicated.  Use 
mechanical splicers/couplers where quantity of reinforcement restricts placement of 
concrete if lapped splices are utilized. 

3. Splice bars only at locations indicated on the Contract Documents and shop drawings. 
4. Both shop and field bedding shall be accomplished without heating the bars. 
5. Minor placing adjustments can be made to avoid interference with other reinforcement 

and/or embedded devices.  The final arrangement, however, is subject to review and 
acceptance of the Architect/Engineer. 

6. Immediately notify the Architect/Engineer if reinforcing cannot be installed as shown on 
drawings.  No cutting of reinforcing should occur unless the Architect/Engineer has 
reviewed and allowed such cuts. 

B. Embedded Devices: 

1. Set hangers, anchor bolts, inserts, and other embedded devices accurately in place. 
2. Make sure all such devices are installed so that work to be attached thereto will be 

properly received. 
3. Keep devices straight and true-to-line. 

C. Welded Wire Fabric: 

1. Splice the welded wire fabric by lapping each section at least two meshes wide plus one 
wire with the adjacent section, but not less than 8”. 
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2. Extend fabric into all openings, doorways, and the like, unless otherwise indicated. 

3.4 CLEANING 

A. Final cleaning:  Prior to placing concrete, remove all loose mill and rust scale, oil, mud, ice, and 
other foreign coatings which destroy and/or reduce bond between the reinforcement and 
concrete.  Use wire brushing and/or other suitable methods to complete cleaning operations. 

END OF SECTION 32 14 00 
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SECTION 32 15 00 - SITE CONCRETE FORMWORK  

PART I - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Furnish, install and remove all formwork for all site cast-in-place concrete as shown or 
implied on the Contract Documents. 

B. Related Sections: 

1. Division 32 Section “Site Concrete Reinforcement” 
2. Division 32 Section “Site Concrete” 
3. Division 03 sections for structural concrete 

1.2 QUALITY ASSURANCE 

A. Qualifications of Workers: 

1. Provide at least one person who shall be present at all times during execution of this 
portion of the work. 

2. This person shall be thoroughly familiar with the type of materials being installed, the 
referenced standards and the requirements of this work. 

3. This person shall direct all work performed under this Section. 

B. Codes and Standards: 

1. In addition to complying with all pertinent codes and regulations, comply with all 
pertinent recommendations and maintain tolerances contained in “Recommended Practice 
for Concrete Formwork”, publication ACI 347R-94 of the American Concrete Institute. 

2. Where provisions of pertinent codes and standards conflict with the requirements of this 
Section of the Project Manual, the more stringent provisions shall govern. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Form Lumber: 

1. All form lumber in contact with exposed concrete shall be new or of sufficient quality to 
insure an unblemished texture. 

2. All form lumber shall be plywood, board lumber, hardwood or other material of grade or 
quality to best suit each particular usage. 

B. Fiber Forms: 

1. Fiber forms may be utilized to construct round columns/piers. 
2. Seamless forms must be used for concrete exposed in the finished structure. 
3. Standard seamed tubes are permissible for non-exposed concrete. 

C. Form Release Agent: 

1. Standards: 

a. Release agent shall be similar to Symons Manufacturing Company Magic Kote. 
b. Grace Construction Products Formshield Chemical Release Agent. 

D. Bracing/Shoring/Studs:  Such supports shall be selected for economy consistent with safety 
requirements and the quality required in the finished work.  The Contractor is responsible for 
the design, illustration, safety and serviceability of all formwork. 

E. Other Materials:  All other materials, not specifically described but required for proper 
completion of concrete formwork, shall be as selected by the Contractor subject to advance 
acceptance by the Architect/Engineer. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. General: 

1. Prior to all work of this Section, carefully inspect the installed work of all trades and 
verify that all such work is completed to the point where this installation may properly 
commence. 

2. Verify that forms may be constructed in accordance with all pertinent codes and 
regulations, the referenced standards and the original design. 
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3. In the event of discrepancy, immediately notify Architect/Engineer and do not proceed 
with installation in area of discrepancy until fully resolved. 

3.2 PROTECTION 

A. General: 

1. Use all means necessary to protect formwork materials before, during and after 
installation, and to protect the installed work and materials of all other trades. 

2. In the event of damage, immediately make all repairs and replacements necessary at no 
additional cost to the Owner. 

3.3 REQUIREMENTS 

A. General: 

1. Forms to have sufficient strength and be sufficiently tight to prevent leakage of mortar. 
2. The design and engineering of the formwork shall be the responsibility of the Contractor. 
3. Refer to Division 32 Section “Site Concrete” for construction joints requirements. 
4. Tolerances:  Construct all forms straight, true, plumb and square within the tolerances 

recommended by ACI 347. 
5. Embedded items:  Set all required steel frames, angles, grilles, bolts, reglets, inserts, pipe, 

conduit and other such items required to be anchored in the concrete before the concrete 
is placed. 

6. Wetting:  Keep forms sufficiently wetted to prevent joints opening up before concrete is 
placed, except as recommended in ACI 306 R-78, “Recommended Practice for Cold 
Weather Concreting.” 

B. Layout: 

1. Form all required cast-in-place concrete to the shapes, sizes, lines and dimensions 
indicated on the Drawings. 

2. Exercise particular care in the layout of forms to ensure the proper finish structure size 
and shape. 

3. Make proper provision for all openings, offsets, recesses, anchorage, blocking and other 
features of the Work as shown or required. 

4. Carefully examine the Contract Documents and consult with other trades as required to 
insure proper provisions for openings, reglets, chases, and other items in the forms. 

C. Bracing and Shoring: 

1. Properly brace and tie the forms together so as to maintain position and shape and to 
ensure safety to personnel. 
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2. Construct all bracing, supporting members, and centering of ample size and strength to 
safely carry, without excessive deflection, all dead and live loads to which they may be 
subjected. 

3. Properly space the forms apart and securely tie them together, using metal spreader ties 
that give positive tying and accurate spreading. 

4. All shoring shall extend to adequate foundations. 
5. The Contractor is responsible for both the proper design and installation of all bracing 

and shoring, to properly insure the safety and serviceability of the structure. 

D. Plywood Forms: 

1. Assembly:  Nail the plywood panels directly to studs and apply in a manner to minimize 
the number of joints. 

2. Joints:  Make all panel joints tight butt joints with all edges true and square. 

E. Reuse of Forms: 

1. Reuse of forms shall in no way delay or change the schedule for placement of concrete 
from the schedule obtainable if all forms were new. 

2. Reuse of forms shall in no way impart less structural stability to the forms, nor less 
acceptable appearance to finished concrete. 

F. Cleaning 

1. Before concrete is placed the forms shall be cleaned of all debris, ice, snow, frost, and 
standing water. 

2. Remove all loose earth materials from the surfaces of earth forms. 

3.4 REMOVAL OF FORMS 

A. General: 

1. Forms shall be removed in such a manner to insure complete safety of the structure. 
2. Formwork for columns, walls, and other parts not supporting the weight of the concrete 

may be removed as soon as the concrete has hardened sufficiently to resist damage from 
removal operations with the following minimums: 

a. Formwork for walls and columns shall remain in place a minimum of two (2) days 
during which the temperature of the air surrounding the concrete must be above 
50˚ F. 

b. This minimum time period represents a cumulative number of days or fractions 
thereof. 

c. Such formwork for concrete placed during cold weather with surrounding air 
temperatures 50˚ F shall remain in place one day after the artificial heating and/or 
freeze protection is discontinued/removed. 
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3. Forms and falsework supporting any vertical loads shall remain in place until the 
members have acquired sufficient strength to safety support their weight and any 
superimposed loads.  Such forming shall remain in place until the concrete has attained 
its specified 28 day strength as indicated by the test cylinders unless reshores are installed 
in sufficient quantities to transmit the loads to adequate foundations without over 
stressing the particularly cured structure.  The requirements of ACI 305 and 306 must 
also be met before forms may be removed. 

4. Removal of forms and falsework is the responsibility of the Contractor, and the 
Contractor shall bear the full responsibility for this operation. 

5. Concrete damaged by too early removal of forms or falsework shall be repaired or 
replaced as directed by the Architect/Engineer. 

6. Concrete exposed by form removal during the curing period shall be cured by one of the 
methods specified in Division 32 Section “Site Concrete”.  

7. Note that curing compound is not permitted in certain locations.  In these cases, curing is 
to be by an alternate method.  See Division 32 Section “Site Concrete” for alternate 
methods. 

8. In no case shall the superimposed load or relatively new concrete exceed 50 pounds per 
square foot unless proper shoring to suitable foundations is installed as required by the 
Architect/Engineer. 

9. Use all means necessary to protect workman, public, the installed work and materials of 
other trades, and the complete safety of the structure. 

10. Cut nails and similar fasteners off flush and leave all surfaces smooth and clean. 

END OF SECTION 32 15 00 
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SECTION 32 20 00 - FLOWABLE FILL 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Work Included: 

1. Furnish and install all flowable fill as shown or implied by the Contract Documents and 
as required to perform Work. 

2. Backfilling pipe trenches for pipe structures, utility cuts and other work extending under 
pavement as indicated on the Drawings or as required by job conditions. 

B. Related Work Specified Elsewhere: 

1. Division 32 Section “Site Concrete” 

1.2 QUALITY ASSURANCE 

A. Codes and Standards: 

1. In addition to complying with all pertinent codes and regulations, comply with all 
pertinent requirements of the following: 

a. Indiana Department of Transportation Standard Specifications (INDOTSS), current 
edition, Section 213. 

b. “Controlled Low Strength Materials”  ACI 229. 

2. Where provisions of pertinent codes and standards conflict with this Section of the 
Project Manual, the more stringent provisions shall govern. 

1.3 SUBMITTALS 

A. Mix design. 

1.4 JOB CONDITIONS 

A. Environment Conditions: 

1. Extreme temperature conditions: 
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a. When extreme hot or cold weather conditions occur, or are expected to occur, 
which might detrimentally affect flowable fill, employ handling and placing 
techniques to guard against such effects. 

b. Comply with the recommendations of American Concrete Institute for installation 
in hot and cold weather. 

2. Inclement Weather: 

a. Unless adequate protection is provided, do not place flowable fill during rain, sleet 
or snow. 

b. Do not use calcium chloride or admixtures containing soluble chlorides. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Flowable Fill: 

1. Cement:  ASTM C150, Type I or III 
2. Fine Aggregate:  ASTM C33 
3. Water:  Clean, fresh, potable 
4. Air-entraining admixture:  ASTM C260 
5. Concrete shall not exceed maximum chloride ion content for corrosion as defined in ACI 

318 Table 4.5.4. 
6. Fly ash:  not allowed. 
7. Do not use calcium chloride or admixtures containing soluble chlorides. 

2.2 MIX DESIGN 

A. The flowable fill mix design shall meet the following requirements: 

1. Unconfined 28-day compressible strength shall be 75-100 psi. 
2. Flowable fill shall be hand tool excavatable. 
3. Utilize a slower set (24 hour) mix. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Preparation: 
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1. Remove all wood scraps, ice, snow, frost, standing water and debris from the area in 
which flowable fill will be placed. 

2. Thoroughly wet the surface of excavations (except in freezing weather), coat forms with 
release agent, and remove all standing water. 

3. Place flowable fill only on solid, dry and unfrozen substrate. 
4. Pipes and objects subject to floating shall be securely strapped and anchored to prevent 

movement or displacement. 

B. Placing: 

1. Convey flowable fill from mixer to place of final deposit by methods that will prevent 
separation and loss of materials. 

2. Deposit flowable fill as close as possible to its final position to avoid segregation due to 
rehandling and flowing. 

3. Flowable fill can be backfilled by granular material after the flowable fill can withstand 
the axial load of a #4 reinforcing rod, square end, without being penetrated with 150 lbs. 
pressure exerted concentrically (approximately 24 hour duration). 

END OF SECTION 32 22 00 
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SECTION 32 31 13 - FENCES AND GATES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. All permanent chain link fencing as shown as indicated or implied by Contract 
Documents. 

B. Related Sections: 

1. Division 32 Section “Earthwork” 
2. Division 32 Section “Site Concrete” 
3. Division 01 for temporary construction fencing 

1.2 QUALITY ASSURANCE 

A. Standard: 

1. Anchor Fence Division, Anchor Post Products, Inc. 
2. Cyclone Fence Division, United States Steel. 

B. All fencing shall conform to CLFM (Chain Link Fence Manufacturers Institute) 
recommendations, ASTM F567 and ASTM F900. 

1.3 SUBMITTALS 

A. Shop drawings and product information for the following: 

1. Installation details 
2. Dimensional data, including plan review layout 
3. Gate details 
4. Foundation details 
5. Grounding details and locations 

B. Certificates: 

1. Manufacturer’s certification that materials meet specification requirements, including 
concrete. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Fence components shall be galvanically compatible. 

B. Minimum zinc weight shall be 1.8 ounces per square foot for all fence components. 

C. Chain Link Fabric: 

1. FS RR-F-00191/1, Type I, zinc coated steel. 
2. One piece fabric, full height.  See plans for height of fence. 
3. Mesh Size:  2” diamond mesh. 
4. Wire Diameter:  9 gauge. 
5. Selvages:  knuckled at both selvages 

D. Framework: 

1. Posts:  FS RR-F-00191/3, Type I, Class 1, steel pipe. 
2. Rails and braces:  FS RR-F-00191/3, Type II, Class 1, steel pipe. 
3. Continuous top and bottom rail.  
4. Equip each gate post, end post, pull post, and both sides of corner posts with brace rails 

and adjustable 3/8” diameter truss rods. 
5. Stay posts:  Double swing gates shall be installed with center stayposts anchored in the 

ground with gate rod to secure the center of the gates. 
6. Accessories:  FS RR-F-00191/4, Type 1 caps, rail ends, rail sleeves, wire ties and clips, 

brace bands, tension bands, tension bars, tension wire, barbed wire, barbed wire support 
arms, miscellaneous bolts, nuts, and washers. 

E. Grounding Accessories: 

1. Grounding rods shall be ¾” diameter copper clad steel rods, 10’ long. 
2. Connection wire shall be stranded copper wire not less than No. 4 AWG. 
3. Provide approved clamp type fittings for rods and fence posts. 
4. Provide flexible bond straps for gates and gate posts. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Inspection: 

1. Prior to all work of this Section, carefully inspect the installed work of all other trades 
and verify that all such work is complete to the point where this installation may properly 
commence. 

2. Verify that all fences may be installed in accordance with all pertinent codes and 
regulations, the original design, and the referenced standards. 

B. Discrepancies: 

1. Do not proceed with installations in areas of discrepancy until all such discrepancies have 
been fully resolved. 

3.2 INSTALLATION 

A. Posts:   

1. All posts shall be set in minimum 12” diameter x 36” deep hole.  After posts have been 
plumbed vertical, hole shall be filled with poured concrete.  Exposed surface of concrete 
shall be crowned to shed water. 

2. Post braces shall be provided for each gate corner, pull and end post. 
3. Post spacing shall be maximum 10’-0” on centers unless otherwise shown on the 

Drawings. 

B. Fence Fabric: 

1. Fabric shall be stretched tight and uniform. 
2. Fabric shall be positioned approximately 1” above ground level or pavement surface at 

post. 
3. Join ends of fabric by weaving with single strand of fabric wire to form continuous mesh 

pattern. 
4. Attach fabrics to terminal posts using tension bars and tension bands. 
5. Thread tension bars through fabric. 
6. Tension band spacing shall not exceed 15” O.C. 
7. Attach fabric to line posts using clips at spacing not to exceed 15” O.C. 
8. Attach fabric to rails at 24” O.C. 
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3.3 GROUNDING 

A. Location: 

1. Each fence post to be grounded shall be connected to a grounding rod driven not less than 
11’ into the ground with rod located at the fence line, or as near the fence line as possible. 

2. Unless shown otherwise on Drawings, ground one out of every eight posts, with a 
minimum of one grounded post for fence with less than eight posts. 

3. Disperse ground rods in even pattern throughout length of fence. 

3.4 ADJUSTMENT 

A. Installation: 

1. Adjust brace rails and tension rods for rigid installation. 
2. Tighten all hardware, fasteners, and accessories. 
3. Remove excess material from the site. 

END OF SECTION 32 31 13  
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SECTION 32 90 00 - PLANTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Furnish and install all labor, material, and equipment necessary for landscaping as 
indicated or implied by the Contract documents. 

B. Related Sections: 

1. Division 31 Section "Earthwork" 
2. Division 32 Section "Irrigation" 
3. Division 32 Section "Sodding" 
4. Division 32 Section "Seeding" 
5. Division 32 Section "Native Grasses" 

1.2 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Engage an experienced installer who has completed landscaping work similar in material, 
design, and extent to that indicated for this project and with a record of successful 
landscape establishment. 

2. All work described in this Section is to be done by an installer specializing in such work 
with five (5) documented years of experience in similar work. 

B. Refer to Division 31 Section "Earthwork" for topsoil requirements and amendment 
recommendations to bring soil to optimal condition for growing and maintaining landscape. 

C. Provide quality, size, genus, species, and variety of trees and shrubs indicated, complying with 
applicable requirements of ANSI Z60.1-"American Standard for Nursery Stock." 

D. Inspection: 

1. Furnish plant materials inspected by Architect/Engineer at the growing site and tagged or 
otherwise approved for delivery. 

2. Inspection at growing site does not preclude right of rejection at the job site. 
3. Follow guidelines established by American Association of Nurserymen. 
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E. Certification: 

1. Furnish plant materials certified by State or Federal Department of Agriculture to be free 
from hazardous insects or apparent disease. 

2. Furnish certification that plant materials provided are the species specified. 

F. Nonenclature: 

1. Species shall be true to Botanical and Common Name or Variety. 
2. American Joint Committee on Horticulture Nonenclature-Standard Plant Names. 
3. U.S.A. Standard for Nursery Stock 
4. State Nurserymen's Association. 

1.3 SUBMITTALS 

A. One copy of Certificates of Inspection of Regulatory Agencies as specified herein. 

B. One copy of each applicable publication. 

C. Topsoil Analysis:  Refer to Division 31 Section "Earthwork". 

D. Maintenance instruction: 

1. Prior to the end of maintenance period, furnish three (3) copies of written maintenance 
instructions to the Architect/Engineer for maintenance and care of installed plants 
through their full growing season. 

E. Samples: 

1. Submit container sample of gravel showing a range of color and size for approval. 
2. Submit sample of wood mulch for approval. 

F. Qualification data for firms and persons specified in the "Quality Assurance" Article to 
demonstrate their capabilities and experience.  Include list of completed projects with project 
names and addresses, names and address of Owners, and other information specified. 

1.4 PRODUCT HANDLING 

A. Preparation for delivery: 

1. Balled and burlap (B & B) plants: 

a. Dig and prepare for shipment in manner that will not damage roots, branches, 
shape, and future development after replanting.  All plants shall be dug to retain as 
many fibrous roots as possible. 
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b. Ball with firm, natural balls of soil of at least minimum size recommended by 
ANSI 260.1.  Broken, loose, or manufactured balls shall be rejected. 

c. Each plant must be dug such that the trunk flare is visible at the top of the root ball.  
Plants where the trunk flare is not visible shall be rejected. 

d. Wrap balls firmly with burlap and stout rope. 
e. All plants shall be dug immediately before moving unless specified otherwise. 
f. Immediately before digging, all evergreens shall be sprayed with anti-desicant 

spray, applying an adequate film over trunks, branches, twigs and/or foliage. 
g. All plant material shall be marked to indicate the north side at time of digging. 
h. Do not prune prior to delivery. 
i. Do not dig or transport after leaf buds are open unless directed by 

Architect/Engineer.  If deciduous trees or shrubs are moved in full-leaf, spray with 
anti-desiccant at nursery before moving and again two weeks after planting. 

2. Potted plants: 

a. Dig with sufficient root structure and surrounding soil to maintain life. 
b. Pot shall be of sufficient size to handle root spread. 
c. Potting soil shall be humus mix. 

B. Delivery: 

1. Deliver fertilizer to site in original unopened containers bearing manufacturer's guarantee 
chemical analysis, name, trade name, trademark, and conformance to state law. 

2. Protect during delivery to prevent damage to root balls or desiccation of leaves. 
3. Notify Architect/engineer of delivery schedule in advance. 
4. Each shipment shall be certified by State and Federal authorities to be free from disease 

and infestations. 
5. All inspection certificates required by law to this effect shall accompany each shipment 

invoice or order to stock and/on arrival, the certificates shall be filed with the 
Architect/Engineer. 

6. All plants shall be packed, transported, and handled with utmost care to insure adequate 
protection against injury. 

7. Remove unacceptable plant material from the job site immediately. 

C. Inspection: 

1. All plants shall be subject to inspection in the nursery before any plants are dug. 
2. The Contractor, or his representative, shall accompany the Architect/Engineer on the 

inspection trips. 
3. Expenses of such inspections shall be included in the Bid Price. 
4. All plant materials shall be protected by the Contractor until it is inspected and approved 

by the Architect/Engineer at the site of the project. 
5. All rejected materials shall be immediately removed from the site and replaced with 

acceptable material at no additional cost. 
6. The Architect/Engineer, or his representative, shall be the sole judge of the quality and 

acceptability of plant material. 
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D. Storage: 

1. Balled and burlap plant stock: 

a. Deliver direct from nursery. 
b. Heel-in immediately upon delivery, if not to be planted within 24 hours. 
c. Protect roots of plant materials from drying or other possible injury. 
d. If planting is delayed more than 6 hours after delivery, set plants in shade, 

protected from weather and mechanical damage. 

E. Handling: 

1. Do not drop plants. 
2. Do not pick up container or balled plants by stems or trunks. 

1.5 JOB CONDITIONS 

A. Time of Planting: 

1. The Contractor shall start his planting when other division of this work, including placing 
the topsoil to finish grade, has progressed sufficiently to permit planting.  Planting 
operations shall be conducted under favorable weather conditions and  during normal 
planting seasons which are suitable with locally accepted practice. 

1.6 SCHEDULING 

A. Coordination: 

1. Install trees, shrubs, and ground cover plants before lawns are installed, unless 
specifically directed otherwise. 

2. If planting of trees and shrubs occurs in existing lawns or after lawn work, protect lawn 
areas and promptly repair damage to lawns resulting from planting operations. 

PART 2 - PRODUCTS 

2.1 PLANTING MATERIALS 

A. Plant list: 

1. A complete list of plants, of height, caliper, and other requirements as shown in the 
Contract Documents.  Refer to the Contract Documents. 

2. Label at least one tree and one shrub of each variety with a securely attached waterproof 
tag bearing legible designation of botanical and common name. 
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3. Planting will be specimen quality. 

B. Substitutions: 

1. No substitutions shall be accepted, except with the written permission of the 
Architect/Engineer. 

C. Quality: 

1. All plants shall have normal, well-developed branches and vigorous root systems as 
recommended by ANSI Z60.1 

2. Plants shall be sound, healthy, vigorous, free from defects, disfiguring knots, abrasions at 
the bark, sun-scald injuries, plant diseases, insect eggs, borers, and all other forms of 
infections. 

D. Source of new planting materials: 

1. All woody plants shall be nursery grown and shall have been growing under the same 
climatic conditions as the location of this project for a least 2 years prior to date of 
planting on this project. 

E. Measurements: 

1. A plant shall be measured as it stands in its natural position. 
2. Stock furnish shall be a fair-average between the minimum and maximum size as 

specified. 
3. Large plants which have been cut back to the specified sizes will not be accepted. 
4. Guidelines of the American Association of Nurserymen shall govern handling and balling 

unless the specifications call for high priority. 
5. Plant materials shall be specimen stock. 
6. Ground cover plants shall be nursery grown, well established in 2-1/4 inch peat pots. 

2.2 PLANTING SOIL FOR LANDSCAPE BEDS 

A. Depth:  

1. Landscape beds shall be backfilled to a depth of 6 inches. 

B. Mix: 

1. Landscape beds shall be backfilled with a mixture of 2 parts topsoil and 1 part peat moss 
or compost as specified herein and as noted on the Drawings. 

2. Apply soil amendments and fertilizer in amounts recommended by topsoil analysis. 
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2.3 PLANTING SOIL FOR TREE PITS/MOUNDS 

A. Mix: 

1. Tree pits shall be backfilled with a mixture of 2 parts topsoil and 1 part peat moss or 
compost as specified herein and as noted on the Drawings. 

2. Apply soil amendments and fertilizer in amounts recommended by topsoil analysis. 

2.4 INORGANIC SOIL AMENDMENTS 

A. Lime:  ASTM C602 agricultural limestone containing a minimum 80 percent calcium carbonate 
equivalent as follows: 

1. Class:  Class T with a minimum 99 percent passing through No 8 sieve and a minimum 
75 percent passing through No 60 sieve. 

B. Aluminum Sulfate:  Commercial grade, unadulaterated 

C. Agricultural Gypsum:  Finely ground, containing a minimum of 90 percent calcium sulfate. 

D. Sand:  Clean, washed, natural or manufactured, free of toxic materials. 

2.5 ORGANIC SOIL AMENDMENTS 

A. Peat:  Sphagnum peat moss, partially decomposed, finely divided or granular texture, with a pH 
range of 3.4-4.8. 

B. Compost:  Well composted, stable and weed free organic matter, pH range of 5.5 to 8; moisture 
content 35-55 percent by weight; 100 percent passing through 1 inch sieve; not exceeding 0.5 
percent inert contaminants and free of substances toxic to humans and plantings. 

2.6 FERTILIZER 

A. Bonemeal:  Commercial, raw or steamed, finely ground; a minimum 4 percent nitrogen and 20 
percent phosphoric acid. 

B. Superphosphate:  Commercial, phosphate mixture, soluble; a minimum of 20 percent available 
phosphoric acid. 

C. Commercial Fertilizer:  Commercial grade complete fertilizer of neutral character, consisting of 
fast and slow release nitrogen 50 percent derived from natural organic sources of urea 
formaldehyde, phosphorous, and potassium in the following composition: 

1. Composition:  12 percent of actual nitrogen, 12 percent phosphorous and 12 percent 
potassium by weight. 
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D. Slow-Release Fertilizer:  Granular or pelleted fertilizer consisting of 50 percent water insoluble 
nitrogen, phosphorous, and potassium in the following composition: 

1. Composition:  20 percent nitrogen, 10 percent phosphorous and 10 percent potassium by 
weight. 

2.7 GUYING AND STAKING MATERIAL 

A. Stakes and guys: 

1. Provide stakes and deadmen of sound new hardwood free of knotholes and other defects.  
Provide wire ties and guys of two-stranded, twisted, pliable galvanized iron wire not 
lighter than 12 gauge with zinc-coated turnbuckles.  Provide not less than 1/2" diameter 
black plastic hose, cut to required lengths, to protect tree trunks from damage by wires. 

2. All other staking methods to be approved by Architect/Engineer prior to installation. 

B. Wrapping: 

1. For fall installations only:  Breathable Fabric Tree-wrap not less than 4 inches wide, 
designed to prevent bore damage and winter splitting. 

2.8 WATER 

A. Quality: 

1. Potable 

2.9 MULCH 

A. Mulch shall be placed to 3" depth as shown on the planting details.  Mulch shall be shredded 
hardwood bark, free of sawdust and manufactured by the high-pressure water technique 

2.10 STONE MULCH 

A. Hard, durable stone, washed free of loam, sand, clay and other foreign substances. 

B. Type:  Uncrushed smooth river gravel 

C. Size:  1" minimum, 1 1/2" maximum 

2.11 SOIL SEPARATION 

A. MIRAFI-140N-Mirafi, Inc.; used to separate soil from drainage material or approved equal. 
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2.12 ANTI-DESICCANT 

A. Emulsion type film-forming agent designed to permit transpiration but retard excessive loss of 
moisture from plants.  Deliver in manufacturer's fully identified containers and mix in 
accordance with manufacturer's instructions. 

2.13 EDGING 

A. Metal: 

1. Black Painted steel with integral stakes:  Sure-loc or approved equal. 
2. Edge strip shall be 1/4 inch by 5 inch deep. 
3. Stakes shall be painted steel in manufacturer's standard gauge and length. 

B. Location: 

1. Edging to be installed between lawn areas and planting beds. 
2. Install at other locations designated on the Drawings. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Description: 

1. Verify final grades have been established prior to beginning planting operations. 
2. Planting shall be located where it is shown on the plan. 
3. Prior to the excavation of planting areas or plant pits, or placing tree stakes, the 

Contractor shall ascertain the locations of all utility lines, electric cables, and conduits so 
that the proper precautions may be taken not to disturb or damage and subsurface 
improvement.  Should there be obstructions; the Contractor shall promptly notify the 
Architect/Engineer. 

4. Before planting, the Contractor shall ascertain that all holes drain, and in any which do 
not, Contractor shall provide 1 foot diameter French drain of sufficient depth to permit 
drainage or subsurface drain tile system. 

5. After performing topsoil analysis, make all corrections to soil as required to bring the pH 
value between 6.0 and 7.2. 

6. Stake out locations for plants and outline of planting beds on ground prior to installation. 
7. Do not begin excavation until stake out of plant locations and plant beds are acceptable to 

the Architect/Engineer. 
8. Planting beds and planting pits shall be prepared as shown on the Drawings and as noted 

on this Project Manual.  Any damage to paving or other materials shall be removed and 
replaced at Contractor's expense. 
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3.2 EXCAVATION FOR PLANTING 

A. Pits and Trenches: 

1. Shape: 

a. 1:1 slope on sides and flat bottom. 
b. Plant pits to be circular in shape 

2. Make excavations at least two times as wide as the ball diameter and equal to the ball 
depth. 

3. Fill excavations with water and allow to percolate out before planting. 

B. Planting beds: 

1. Bring beds to smooth, even surface conforming to established grades after full settlement 
has occurred. 

2. Remove sticks, stones over 1/2 inch in any diameter, rubbish and other extraneous matter. 

3.3 PLANTING 

A. General: 

1. Center plant in pit or trench on unexcavated or compacted soil. 
2. Plant so that the north side of the plant as marked faces north. 
3. Set plant plumb and hold rigidly in position until soil has been tamped firmly around ball 

or roots. 
4. Use planting mix as specified for backfill 
5. Place sufficient planting soil (compacted) under plant to bring top of root ball 1 inch 

above surrounding grade. 
6. When pit is 2/3 filled, water thoroughly and allow water to soak away before placing 

remained of backfill. 
7. If settling of the backfill occurs after watering, add more backfill to bring to finish grade 

up to top of root ball. 

B. Bindings: 

1. Remove all bindings and burlap from top 1/3 of root ball.  If plant is shipped with a wire 
basket, cut the wire basket in four places and fold down into the planting hole.  All balls 
with frayed roots shall be cut off cleanly. 

2. After soil settles, fill pit with planting soil, water, and leave pit surface even with finished 
grade of surrounding ground. 
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C. Watering Basin: 

1. Construct a soil berm, 3 inches above finish grade, forming a watering basin with a level 
bottom around each deciduous and evergreen tree. 

2. Size:  Greater than diameter of ball or spread of roots if bare-rooted. 
3. All water basins shall be removed prior to final inspection. 

D. Balled plants (b & b): 

1. Center plant in pit on unexcavated or compacted soil. 
2. Plant top of root ball 1" higher than surrounding grade. 
3. Cut burlap or ropes, wires, and other wrapping materials. 
4. Do no pull wrapping from under ball. 
5. Do not plant if ball is cracked or broken before or during planting process. 

3.4 MULCHING 

A. Description: 

1. Mulch tree rings and landscape beds within three (3) days after planting. 
2. Cover watering basin or bed evenly to depth shown on the Drawings. 
3. Water thoroughly immediately after mulching. 

3.5 GUYING AND STAKING OF TREES 

A. Immediately after planting, unless otherwise directed by the Architect/Engineer, all trees shall 
be guyed, staked, and protected. 

3.6 PRUNING AND REPAIR 

A. Description: 

1. Do not heavily prune plants at the time of planting.  Prune only crossover limbs, co-
dominant leaders, and broken or dead branches. 

2. No plants shall be pruned or clipped prior to delivery except at the permission of the 
Architect/Engineer. 

3. Broken or badly bruised branches shall be removed with a clean cut. 
4. All pruning shall be done to trees during the course of planting operations shall promptly 

be treated as required in accordance with recognized horticultural practices and the 
instructions of the Architect/Engineer 
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3.7 CLEANING 

A. Description: 

1. Sweep and wash paved surfaces. 
2. Immediately clean spills from paved and finished surface areas. 
3. Remove debris and excess materials from project site. 

3.8 WARRANTY AND MAINTENANCE 

A. Begin maintenance immediately after each area is landscaped and continue until acceptable 
landscape is established, but not less than 60 days after date of Substantial Completion. 

1. If full maintenance period has not elapsed before the end of planting season, continue 
maintenance during the next planting season. 

2. Maintenance includes watering, fertilizing, weeding, trimming, replanting, and other 
operations to provide a healthy landscape. 

3. Keep planting saucers and beds free of weeds, grass, and other undesired vegetation 
growth. 

B. Begin warranty period after date of Substantial Completion and continue for a period of one full 
year.   

1. The Warranty specified in this section does not deprive the Owner of other rights he may 
have  in these specifications. 

2. The Warranty period for new landscape areas shall be for one full year after date of 
Substantial Completion against defects including death and unsatisfactory growth except 
for defects resulting from Owner abuse or neglect or incidents beyond Contractor's 
control. 

3. Replacement plants under this warranty shall be granted for one full year from date of 
installation and acceptance. 

4. The Contractor shall, at no cost to the Owner, repair damage done to walks, buildings, 
roads, and other plants or lawns during plant replacement. 

3.9 FINAL INSPECTION AND ACCEPTANCE: 

A. Description 

1. Request final inspection in writing for acceptance at least 10 days before end of warranty 
period. 

2. At the end of the warranty period on the completed landscape and on written notice from 
the Contractor, the Architect/Engineer will, within 15 days of such written notice, make 
an inspection of the landscape to determine if a satisfactory planting has been produced.  
If a satisfactory landscape has not been established, another inspection will be made after 



PURDUE UNIVERSITY 
Harrison Hall Sprinkler System and AC Renovation 
West Lafayette, Indiana 
BSA LifeStructures #359040 
   
 
 

PLANTING 32 90 00 - 12 

written notice from the Contractor that the landscape is ready for inspection following the 
next growing season. 

END OF SECTION 32 90 00 
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SECTION 32 92 19 - SEEDING 

PART 1 - GENERAL 

1.1 WORK DESCRIPTION 

A. Section Includes: 

1. Furnish and install all labor, material, and equipment necessary for seeding all areas as 
indicated or implied by the Contract Documents. 

B. Related Sections: 

1. Division 31 Section "Earthwork" 
2. Division 32 Section "Irrigation" 
3. Division 32 Section "Sodding" 
4. Division 32 Section "Planting" 
5. Division 32 Section "Native Grasses " 

1.2 QUALITY ASSURANCE: 

A. Installer Qualifications: 

1. Engage an experienced installer who has completed seeding work similar in material, 
design, and extent to that indicated for this project and with a record of successful lawn 
establishment. 

2. All work described in this Section is to be done by an installer specializing in such work 
with five (5) documented years of experience in similar work. 

B. Refer to Division 31 Section "Earthwork" for topsoil requirements and amendment 
recommendations to bring soil to optimal condition for growing lawn grass seed. 

C. Applicable Publications: 

1. Publications of the following institutes, associations, societies, and agencies are referred 
to in this Section. 

2. American Joint Committee on Horticulture Nomenclature Standard:  Standardized Plant 
Names, 1942 Edition and Additions. 

D. Requirements of Regulatory Agencies: 

1. Certificates of Inspection:  All shipments of orders of seed shall be properly inspected at 
the nursery or at the growing site by the authorized Federal and State authorities.  All 
necessary inspection certificates shall accompany the invoice for each shipment or order 
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of stock, as may be required by law for the necessary transportation. Certificates shall be 
filed with the Architect/Engineer, prior to acceptance of the materials. 

1.3 SUBMITTALS 

A. Certification of grass seed from seed vendor for each grass seed mixture stating the botanical 
name, common name, and percentage by weight of each species and variety, and percentage of 
purity, germination, and weed seed.  Include the year of production and date of packaging. 

1. Certification of each seed mixture for lawn seeding identifying source including name 
and telephone number of supplier. 

B. Topsoil analysis:  Refer to Division 31 Section "Earthwork". 

C. One copy of Certificates Of Inspection of Regulatory Agencies as specified herein. 

D. Qualification data for firms and persons specified in the "Quality Assurance" articles to 
demonstrate their capabilities and experience.  Include list of completed projects with project 
names and addresses; names and address of Owners and other information specified.  

1.4 SCHEDULING 

A. Seasonal Requirements: 

1. Perform the seeding work between 1 March and 15 May or between 15 August and 15 
October, or both, unless otherwise approved by the Architect/Engineer; and at such time 
that the seeding work will not be damaged by freezing temperatures, rain or high winds. 

B. Scheduling: 

1. Seeding operations shall not commence in any area until other trades no longer need 
machine access to these areas. 

2. Begin installation of seeding after preceding related work is accepted. 

1.5 PRODUCT HANDLING 

A. Storage: 

1. Store lime and fertilizer in a dry, secure location off the ground, free from physical abuse. 
2. Protect from adverse weather conditions. 
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PART 2 - PRODUCTS 

2.1 SEED 

A. Grass Seed:  Fresh, clean, dry new-crop seed complying with AOSA's "Journal of Seed 
Technology; Rules for Testing Seeds" for purity and germination tolerances. 

B. Seed Species:  Seed of grass species as follows, with not less than 98 percent pure seed, not less 
than 90 percent germination, and not more than 0.5 percent weed seed: 

1. Permanent Seed – full sun or partial shade: 

a. 80% Hybrid Bluegrass blend – a minimum of 3 varieties evenly blended, such as 
Midnight II, Rugby II, Nuglade, or as approved by Architect/Engineer.. 

b. 20% Perennial Rye Grass. 

2. Permanent Seed – full shade: 

a. 20% Hybrid Bluegrass 
b. 40% Creeping Red Fescue 
c. 20% Hard Fescue 
d. 20% Chewings Fescue 

3. Temporary Seed: 

a. 100% Annual Rye Grass 

2.2 INORGANIC SOIL AMENDMENTS 

A. Lime:  ASTM C602 agricultural limestone containing a minimum 80 percent calcium carbonate 
equivalent as follows: 

1. Class:  Class T with a minimum 99 percent passing through No 8 sieve and a minimum 
75 percent passing through No 60 sieve. 

B. Aluminum Sulfate:  Commercial grade, unadulterated 

C. Agricultural Gypsum:  Finely ground, containing a minimum of 90 percent calcium sulfate 

D. Sand:  Clean, washed, natural or manufactured, free of toxic materials. 

2.3 ORGANIC SOIL AMENDMENTS 

A. Peat:  Sphagnum peat moss, partially decomposed, finely divided or granular texture, with a pH 
range of 3.4 – 4.8.  
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B. Compost:  Well-composted, stable and weed free organic matter, pH range of 5.5 to 8; moisture 
content 35 to 55 percent by weight; 100 percent passing through 1 inch sieve; not exceeding 0.5 
percent inert contaminants and free of substances toxic to humans and plantings. 

2.4 MULCHES 

A. Straw Mulch:  Provide air dry, clean mildew and seed free, salt hay or thrashed straw of wheat, 
rye, oats, or barley.  

B. Non-Asphaltic Tackifier:  Colloidal tackifier recommended by fiber mulch manufacturer for 
slurry application; nontoxic and free of plant material or germination inhibitors. 

C. Asphalt Emulsion:  ASTM D977, Grade SS-1 nontoxic and free of plant-growth or germination 
inhibitors. 

2.5 FERTILIZER 

A. Bonemeal:  Commercial, raw or steamed, finely ground; a minimum 4 percent nitrogen and 20 
percent phosphoric acid. 

B. Superphosphate:  Commercial, phosphate mixture, soluble; a minimum of 20 percent available 
phosphoric acid. 

C. Commercial Fertilizer:  Commercial grade complete fertilizer of neutral character, consisting of 
fast and slow release nitrogen 50 percent derived from natural organic sources of urea 
formaldehyde, phosphorous, and potassium in the following composition: 

1. Composition:  12 percent of actual nitrogen, 12 percent phosphorous, and 12 percent 
potassium by weight. 

D. Slow-Release Fertilizer:  Granular or pelleted fertilizer consisting of 50 percent water insoluble 
nitrogen, phosphorous, and potassium in the following composition: 

1. Composition:  20 percent nitrogen, 10 percent phosphorous and 10 percent potassium by 
weight. 

2.6 WATER 

A. Potable. 
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PART 3 - EXECUTION 

3.1 INSPECTION 

A. Description: 

1. Verify that soil preparation and related preceding work have been completed. 
2. Do not start work until other trades no longer need machine access to these areas. 
3. Do not start work until conditions are satisfactory. 

3.2 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements and other facilities, trees, shrubs and plantings 
from damage caused by planting operations. 

B. Provide erosion control measures to prevent erosion or displacement of soils and discharge of 
soil bearing water runoff or airborne dust to adjacent properties or walkways. 

3.3 LAWN PREPARATION 

A. Limit lawn preparation to areas to be planted. 

B. Newly Graded Subgrades:  Loosen subgrade to a minimum depth of 4 inches.  Remove stones 
larger than 1 inch in any dimension and sticks, roots, rubbish, and other extraneous matter and 
legally dispose of them off Owner's property. 

1. Apply soil amendments and fertilizer as recommended by topsoil analyst directly to 
topsoil before loosening. 

C. Unchanged Subgrades:  If lawns are to be planted in areas unaltered or undisturbed by 
excavating, grading, or surface soil stripping operations, prepare surface soil as follows: 

1. Remove existing grass, vegetation, and turf.  Do not mix into surface soil. 
2. Loosen surface soil to a depth of at least of 4 inches Apply soil amendments and 

fertilizers according to topsoil analysis and mix thoroughly into top 4 inches of soil.  Till 
soil to a homogeneous mixture of fine texture. 

3. Remove stones larger than 1” any dimension and sticks, roots, trash, and other extraneous 
matter. 

4. Legally dispose of waste material, including grass, vegetation, and turf, off Owner's 
property. 

D. Finish Grading:  Grade planting areas to a smooth, uniform surface plane with loose, uniformly 
fine texture.  Grade to within plus or minus 1/2 inch of finish elevation.  Roll and rake, remove 
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ridges, and fill depressions to meet finish grades.  Limit fine grading to areas that can be planted 
in the immediate future. 

E. Moisten prepared lawn areas before planting if soil is dry.  Water thoroughly and allow surface 
to dry before planting.  Do not create muddy soil. 

F. Restore areas if eroded or otherwise disturbed after finish grading and before planting 

3.4 SEEDING 

A. Sow seed with spreader or seeding machine.  Do not broadcast or drop seed when wind velocity 
exceeds 5 mph.  Evenly distribute seed by sowing equal quantities in two directions at right 
angles to each other. 

1. Do not use wet seed or seed that is moldy or otherwise damaged. 

B. Sow seed at the rate of 4 to 6 lb/1000 sq. ft. 

C. Rake seed lightly into top 1/8 inch of topsoil, roll lightly, and water with fine spray. 

D. Protect seeded areas with slopes exceeding 1:3 with erosion-control blankets installed and 
stapled according to manufacturer's written instructions. 

E. Protect seeded areas with slopes not exceeding 1:3 by spreading straw mulch.  Spread uniformly 
at a minimum rate of 2 tons/acre to form a continuous blanket 1-1/2 inches  in loose depth over 
seeded areas.  Spread by hand, blower, or other suitable equipment. 

1. Anchor straw mulch by crimping into topsoil with suitable mechanical equipment. 

3.5 HYDROSEEDING 

A. Hydroseeding:  Mix specified seed, fertilizer, and fiber mulch in water, using equipment 
specifically designed for hydroseed application.  Continue mixing until uniformly blended into 
homogeneous slurry suitable for hydraulic application. 

1. Mix slurry with non-asphaltic or  asphalt-emulsion tackifier. 

B. Apply slurry uniformly to all areas to be seeded in a one-step process.  Apply mulch at a 
minimum rate of 1500-lb/acre dry weight but not less than the rate required to obtain specified 
seed-sowing rate. 
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3.6 PROTECTIONS 

A. Description: 

1. Erect temporary barricades and warning signs to protect against pedestrians and vehicular 
traffic. 

3.7 CLEANING 

A. Description: 

1. Immediately clean spills from paved and finished surface areas. 
2. Remove debris and excess materials from project site. 
3. Dispose of protective barricades and warning signs at termination of lawn establishment. 
4. Remove erosion control measures after lawn establishment period. 

3.8 LAWN ESTABLISHMENT 

A. Watering:  Water daily for the first 14 days after seeding. 

1. After first 14 days, supplement rainfall to produce a total of 2 inches water per week until 
lawn is clearly established and growing healthy. 

B. Mowing: 

1. When grass reaches 2-1/2 inches in height, mow to 1-3/4 inch in height. 
2. Maintain grass between 1-3/4 inch and 2-1/2 inch height. 
3. Do not cut off more than 40% of grass leaf in single mowing. 
4. Remove grass clippings. 
5. Re-seed spots larger than 1 square foot not having uniform strands of grass. 

C. Weed Eradication: 

1. Between second and third mowing, apply herbicide uniformly at manufacturer's 
recommended rate. 

D. Fertilizer: 

1. Apply fertilizer uniformly at 1 lb of nitrogen per 1000 square feet 30 days and 60 days 
after seeding.  Water it immediately. 
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3.9 SATISFACTORY LAWNS 

A. Satisfactory Seeded Lawn:  At end of maintenance period, a healthy, uniform, close stand of 
grass has been established free of weeds and surface irregularities, with coverage exceeding 90 
percent over any 10 sq. ft. and bare spots not exceeding 5 inches by 5 inches. 

3.10 WARRANTY AND MAINTENANCE 

A. Begin maintenance of lawns immediately after each area is seeded and continue until acceptable 
lawn is established, but not less than 60 days after date of Substantial Completion. 

1. If full maintenance period has not elapsed before the end of planting season, or if lawn is 
not fully established, continue maintenance during the next planting season. 

2. Maintenance includes watering, fertilizing, weeding, mowing, trimming, replanting, and 
other operations to provide a uniform, weed free, smooth lawn. 

B. Begin warranty period after date of Substantial Completion and continue for a period of (one 
full year).  

1. Warranty specified in this section does not deprive the Owner of other rights; he may 
have in these specifications. 

2. The Warranty period for new lawn areas shall be for (one full year) after date of 
Substantial Completion against defects including death and unsatisfactory growth except 
for defects resulting from Owner abuse or neglect or incidents beyond Contractor's 
control. 

3. Replacement seeding under this warranty shall be granted for (one full year) from date of 
installation and acceptance. 

4. The Contractor shall, at no cost to the Owner, repair damage done to walks, buildings, 
roads, and other plants or lawns during reseeding. 

5. Inspection of the lawn to determine its completion for the beginning of the warranty 
period will be made by the Architect/Engineer upon notice requesting such inspection by 
the Contractor at least seven (7) days prior to the anticipated inspection date. 

3.11 FINAL INSPECTION AND ACCEPTANCE 

A. Description: 

1. Request final inspection in writing for acceptance at least ten (10) days before end of 
warranty period. 
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2. At the end of the warranty period on the completed lawn, and on written notice from the 
Contractor, the Architect/Engineer will, within 15 days of such written notice, make an 
inspection of the lawn to determine if a satisfactory stand of grass has been produced.  If 
a satisfactory lawn has not been established, another inspection will be made after written 
notice from the Contractor that the lawn is ready for inspection following the next 
growing season. 

END OF SECTION 32 92 19 
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SECTION 33 05 00 - SITE UTILITIES 

PART I - GENERAL 

1.1 SUMMARY 

A. Section includes: 

1. All utility systems 5 feet outside the building line, as shown or implied in the Contract 
Documents and as required for the Work, including but not limited to: 

a. Storm sewerage. 
b. Sanitary sewerage. 
c. Water distribution. 
d. Natural gas distribution. 
e. Fuel oil distribution. 
f. Electrical and communications systems. 
g. Steam and hydronic systems. 

2. Contractor responsible for all utility work as shown on contract documents or as required, 
unless specifically indicated otherwise. 

B. Related Sections: 

1. Division 02 Section “Maintenance of Existing Conditions”. 
2. Division 33 Section “Storm Drainage”. 
3. Division 33 Section “Sanitary Sewers”. 
4. Division 33 Section “Outside Water Distribution”. 
5. Division 33 Section “Natural Gas Distribution”. 
6. Division 33 Section “Fuel Oil Distribution”. 
7. Division 33 Section “Underground Ducts and Utility Structures”. 
8. Corresponding Mechanical, Electrical and Plumbing Sections. 

1.2 DEFINITIONS 

A. Utilities include all underground and above ground piping, conduits, cables and related 
structures and appurtenances.  Utilities also include sewers. 

B. “Utility Companies” as referenced herein includes all public, private and other companies and 
agencies supplying utility services or having jurisdiction over such services. 
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1.3 QUALITY ASSURANCE: 

A. All materials and installation shall meet the requirements of Utility Companies. 

B. All installation shall meet the requirements and recommendations of the material manufactures 
and suppliers. 

C. Installation of the individual utility systems shall be performed by skilled workman of 
appropriate trades, and workman shall be licensed as required. 

1.4 COORDINATION 

A. Contact Utility Companies and verify all existing utility locations, sizes and other necessary 
information prior to beginning work. 

B. Verify all proposed utility work with Utility Companies prior to beginning work. 

C. Provide sufficient notice to Utility Companies for all work affecting services of Utility 
Companies. 

D. Contractor shall maintain complete and operable utility services at all times. 

E. Coordinate timing of utility work and temporary measures with Owner and Utility Companies. 

F. Coordinate utility work with other trades and contractors. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Warning Tape: 

1. Color:   

a. Red:   electric 
b. Yellow:   gas, oil, steam and dangerous materials 
c. Orange:   telephone and other communications 
d. Blue:   water and fire lines 
e. Green:   sewer lines  

2. Use one of the two following systems: 

a. Non-detectable warning tape with toning wire below:  Acid- and alkali-resistant 
polyethylene warning tape manufactured for marking and identifying underground 
utilities, 6” inches wide and 4 mils thick.  Tape to be labeled continuously 
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“CAUTION—BURIED (name of utility) BELOW”.  Toning wire to be 12 gauge 
copper wire with protective jacket for corrosion protection.  Install warning tape 
18” below finished grade with toning wire 12” below warning tape. 

b. Detectable warning tape:  Acid- and alkali-resistant polyethylene warning tape 
manufactured for marking and identifying underground utilities, 6” inches wide 
and 4 mils thick with metallic core with protective jacket for corrosion protection.  
Tape to be labeled continuously “CAUTION—BURIED (name of utility) 
BELOW”.  Install warning tape 18” below finished grade. 

3. Verify type of warning tape systems with Utility Companies and Architect/Engineer. 

B. Refer to individual Sections for further utility product specifications. 

PART 3 - EXECUTION 

3.1 REQUIREMENTS 

A. General: 

1. New utilities shall be installed and operational prior to displacing existing utilities.  
Service must be maintained at all times. 

2. All work shall be made readily accessible for inspection by Utility Companies and Owner 
at all times during working hours. 

3. Refer to Division 31 Section “Earthwork” for excavation, trenching and backfilling”. 

B. Preparation: 

1. Verify existing utilities and topographic conditions prior to trenching, excavation or 
installation.   

2. If existing field conditions prevent installation per the contract documents, notify the 
Architect/Engineer immediately. 

3. Review proposed utility work prior to installation and notify Architect/Engineer 
immediately of any conflicts or concerns. 

4. Mark underground utilities prior to beginning any excavation or other underground work 
in area of proposed activity. 

C. Installation: 

1. Provide and maintain all necessary stakes, benchmarks and batter boards for installing 
utilities to alignment and grades. 
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2. During backfilling, install continuous warning tape over all utilities.  Install tape full 
length of utility and terminate properly to allow for charging of tape or toning wire.  If 
utility is installed by Utility Companies, provide warning tape and coordinate installation. 

END OF SECTION 33 05 00 
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SECTION 33 61 00 - SITE CHILLED WATER DISTRIBUTION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Work Included:   

1. Chilled water services outside of building. 

B. Related Work Specified Elsewhere: 

1. Division 23 Section “Hydronic Piping”. 

C. Valve Boxes: 
1. Furnish and install adjustable 5 ¼” valve boxes on all new valves buried in the  

ground. 
2. The boxes shall be cast iron of proper length and with a base suitable for valve 

size. 
3. Valve boxes to have covers marked "water". 
4. All valve boxes will have a 12 inch concrete ring or square poured around the 

valve box at grade. The concrete will be a minimum of 6 inches in thickness. 
5. Box shall be sealed at the valve bonnet using an Valve Box Adaptor II rubber 

gasket type adapter as manufactured by Adaptor, Inc., 3642 East American 
Avenue, Oak Creek, WI 53154 telephone 414 - 764 - 6733. 

1.2 SUBMITTALS 

A. Product Data for the following: 

1. Pipe, fittings and joining materials. 
2. Valves, blow-off hydrants and tapping sleeves. 
3. Other specialties and accessories required for work. 

B. Pressure/leakage test reports. 

C. Operation and maintenance data: 

1. Valves 
2. Blow-off hydrants 
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1.3 QUALITY ASSURANCE 

A. Comply with specifications and requirements of Purdue University. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Preparation for Transport:  prepare valves according to the following: 

1. Ensure that valves are dry and internally protected against rust and corrosion. 
2. Protect valves against damage to threaded ends and flange faces. 
3. Set valves in best position for handling.  Set valves closed to prevent rattling. 

B. Storage:  use precautions for valves according to the following: 

1. Do not remove and protectors unless necessary for inspection, then reinstall for storage. 
2. Protect from weather:  Store indoors to maintain temperature higher than ambient 

dewpoint temperature.  Support off the ground or pavement in watertight enclosures 
when outdoor storage is necessary. 

3. Protect stored piping and other materials from moisture and dirt.  Elevate above grade. 

C. Handling:  Use sling to handle valves if size required handling by crane or lift.  Rig valves to 
avoid damage to exposed parts.  Do not use handwheels or stems as lifting or rigging points. 

D. Delivery:  Deliver piping with factory-applied end caps.  Maintain end caps through shipping, 
storage and handling to prevent pipe-end damage and to prevent entrance of dirt, debris and 
moisture. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Provide materials per approved Purdue manufacturers and products. 

B. Valve Box: 
1. Tyler, Waterous, or Clow 51/4” 
2. Box shall be sealed at the valve bonnet using an Valve Box Adaptor I1 rubber gasket 

type adapter as manufactured by Adaptor, Inc., 3642 East American Avenue, Oak 
Creek, WI 53154 telephone 414 - 764 - 6733. 

2.2 MATERIALS 

A. HDPE Pipe 

1. ASTM F714, ASTM D1248, ASTM D3350. 
2. DR-11, working pressure rating of 160 psi. 
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B. Joints 

1. Flanged 

a. Use flange adapter fused to HDPE pipe. 
b. Install stainless steel backup ring (AWWA C207 class D for 160 psi) behind flange 

adapter sealing surface for bolting to the mating flange. 

2. Mechanical 

a. Join HDPE pipe to ductile iron fittings with Mega-Lug or approved equal.  Follow 
all manufacturer recommendations and requirements. 

b. Install stainless steel pipe stiffeners for connections to ductile iron fittings. 

2.3 DESCRIPTIONS: 

A. Valves on Pipe 4" And Greater: 

a. Valves, four inch or greater, shall be resilient wedge type. Valve body, bonnet 
and wedge shall be constructed of ductile iron ASTM A536. The exterior of the 
ductile iron wedge body shall be encapsulated with nitrile rubber. 

b. The wedge shall be symmetrical and seal with flow in either direction. There 
shall be no exposed metal seams, edges or fasteners within the water way. The 
gate when fully open shall result in the full diameter of the water way to be 
unobstructed and equal to the nominal size of valve. There shall be no recesses 
to trap debris or obstruct flow when fully open. The valve shall not be used for 
flow rate control. 

c. The stem and its nut shall be high strength manganese bronze ASTM 763 in 
compliance with Section 4.7 of the AWWA C509 Standard. 

d. All body - to - bonnet and bonnet - to - cover seals shall be pressure energized 
O-rings. Flat gaskets shall not be allowed. The valve shall have triple O-ring 
stem seals. Two O-rings shall be located above and one O-ring is located below 
the thrust collar. The lower two O-rings shall provide a permanently sealed 
lubrication chamber. 

e. Valves must have stainless steel thrust washers located above and below thrust 
collar. 

f. The wench nut shall be constructed of ductile iron. The wench nut shall have 
four flats at the stem connection and shall evenly distribute input operating 
torque to the valve stem. The wench nut shall be a two inch AWWA size nut. 

g. Fasteners shall be six sided SAE Grade 2 either ASTM 304 stainless steel or 
zinc plated steel ASTM A307. 
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h. All internal and external ferrous surfaces of the valve body and the bonnet shall 
have a fusion bonded epoxy coating free of visible holidays, complying with 
AWWA C550 Standard. This coating shall be applied electrostatically prior to 
assembly and cover bolt holes and flange to body surfaces. Raised face flanges 
rated at 250 pounds per square inch force shall be provided. 

2.4 TAPPING-SLEEVE ASSEMBLIES:   

A. General: comply with MSS SP-60.  Include sleeve and valve compatible with drilling machine. 

B. Tapping sleeve: stainless steel, two-piece bolted sleeve with flanged outlet for new branch 
connection.  Include sleeve matching size and type of pipe material being tapped and with 
recesses flange for branch valve. 

C. Valves:  AWWA, cast-iron, non-rising-stem, resilient-seated gate valve with one raised face 
flange mating tapping-sleeve flange. 

D. Approved manufacturers: 

1. American Cast Iron Pipe Company:  Waterous Company Subsidiary. 
2. Grinnell Corporation; Mueller Company; Water Products Division. 
3. International Piping Services Company 
4. United States Pipe and Foundry Company. 

E. Valve Boxes:  

1. General: comply with AWWA M44 for cast-iron valve boxes.  Include top section, 
adjustable extension of length required for depth of burial of valve, plug with lettering 
“WATER,” bottom section with base of size to fit over valve, and approximately 5-inch 
diameter barrel. 

2. Operating wrenches: steel, tee-handle with one pointed end, stem of length to operate 
deepest buried valve and socket matching valve operating nut. 

2.5 BLOW-OFF HYDRANTS 

A. Truflow 500 or Owner approved equal. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Refer to Division 31 Section “Earthwork” for excavation, trenching and backfilling. 
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B. Install continuous underground detectable warning tape or tape with toning wire over all lines 
during backfilling. 

C. Connections to existing lines shall be hot-tapped, unless specified otherwise on Drawings.  
Coordinate connections with Owner. 

3.2 PIPING INSTALLATION 

A. Install fittings for all changes in direction and for branch connections. 

B. Install all water piping with a minimum 60” burial depth (maximum 8’), from top of pipe to top 
of finished grade. 

3.3 TESTING 

A. General: 

1. The Contractor is responsible for all costs for testing and inspection, including labor, 
equipment and supplies. 

2. The Contractor is responsible for coordinating and scheduling testing. 
3. Any work failing testing and inspection requirements shall be repaired or replaced at the 

Contractor’s expense and re-tested. 

B. All testing shall be per Purdue requirements and specifications.  Contact Owner and coordinate 
all testing.  

C. Prepare reports of testing and submit to Owner. 

3.4 VALVES 

A. After installation all valves shall be left in the open position. 

B. All valves shall open counter clockwise. 

C. All valve operators shall be no more than 5 foot below grade. 

D. All valves shall be fully closed and fully opened twice by hand before installation. Any valve 
that is not operable by hand shall not be accepted and not installed. 

END OF SECTION 33 61 00 




